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CHAPTER 1  

URBAN WATER MANAGEMENT PLAN INTRODUCTION AND OVERVIEW 

 

LAY DESCRIPTION - INTRODUCTION 

 

An urban water supplier is defined (pursuant to Section 10617 of the California Water 

Code1) as “a supplier, either publicly or privately owned, providing water for municipal 

purposes either directly or indirectly to more than 3,000 customers or supplying more than 

3,000 acre-feet of water annually. An urban water supplier includes a supplier or 

contractor for water, regardless of the basis of right, which distributes or sells for ultimate 

resale to customers.”  

 

The City of Cerritos (City) is classified as an urban water supplier because it serves more 

than 3,000 customers (i.e. individual metered accounts) and it supplies more than 3,000 

acre-feet of water annually to its customers for municipal purposes. 

 

In accordance with the “Urban Water Management Planning Act”, which was enacted by 

the California Legislature in 1983, every urban water supplier (including the City) is 

required to prepare and adopt an Urban Water Management Plan (UWMP), periodically 

review its UWMP, and incorporate updated and new information into an updated UWMP 

at least once every five years.  

 

The City’s most recent update was its 2015 UWMP (or 2015 Plan) which was submitted 

to, and approved by, the California Department of Water Resources (DWR).   Urban water 

suppliers (including the City) are required to complete and submit their 2020 UWMPs to 

DWR by July 1st, 2021. 

 

 
1 References to CWC Sections in this 2020 UWMP were obtained from https://leginfo.legislature.ca.gov/ 
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The current requirements for preparing the UWMP are included in California Water Code 

(CWC) Sections 10608 through 10657.  The City’s 2020 UWMP (or 2020 Plan) was 

prepared consistent with the CWC and the recommended organization provided in 

DWR’s Final “Urban Water Management Plan Guidebook 2020” (Final 2020 

UWMP Guidebook), dated March 2021.   

 

The UWMP provides urban water suppliers (including the City) with a reliable 

management action plan for long-term resource planning to ensure adequate water 

supplies are available to meet existing and future water supply needs. In addition, the 

2020 UMWP incorporates water supply reliability determinations resulting from potential 

prolonged drought, regulatory revisions, and/or changing climatic conditions. 

 

The City’s 2020 Plan consists of the following Chapters:  

 

Chapter 1  Urban Water Management Plan Introduction and Overview  

Chapter 2  Plan Preparation  

Chapter 3  System Description  

Chapter 4  Water Use Characterization  

Chapter 5  SB X7-7 Baselines, Targets, and 2020 Compliance  

Chapter 6  Water Supply Characterization  

Chapter 7  Water Service Reliability and Drought Risk Assessment   

Chapter 8  Water Shortage Contingency Plan  

Chapter 9  Demand Management Measures  

Chapter 10  Plan Adoption, Submittal, and Implementation  

 

A lay description is presented at the beginning of each of these Chapters. 
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LAY DESCRIPTION – CHAPTER 1 

 

URBAN WATER MANAGEMENT PLAN INTRODUCTION AND OVERVIEW  

 

Chapter 1 (Urban Water Management Plan Introduction and Overview) of the City’s 2020 

Plan discusses and provides the following: 

 

 An overall lay description of the 2020 Plan, including California Water Code and 

Urban Water Management Plan Act requirements, is provided.  The City is required 

to prepare an Urban Water Management Plan. 

 The City’s 2020 Plan was prepared consistent with the recommended organization 

provided in DWR’s Final “Urban Water Management Plan Guidebook 2020”, 

dated March 2021. A description regarding the organization of the 2020 Plan, 

including a summary of each Chapter, is provided. The City’s Water Shortage 

Contingency Plan (discussed in Chapter 8) is also included in the 2020 Plan. 

 The 2020 Plan incorporates DWR’s water use and supply tables (standardized 

tables) for the reporting and submittal of UWMP data. These tables are included 

within the respective sections of the 2020 Plan and in Appendix A. 

 The City’s coordination efforts with other planning agencies are discussed, 

including coordination efforts with Central Basin Municipal Water District and the 

Southern California Association of Governments. 

 The City’s eligibility to receive grants and loans administered by the State of 

California and/or DWR, as a result of preparing the 2020 Plan, is discussed. 

 Information is provided which demonstrates the City’s prior, continued, and 

projected reduction on imported water supplies obtained (either directly or 

indirectly) from the Sacramento-San Joaquin Delta. The City has reduced its 

reliance on the imported water supplies for Calendar Year 2015 and Calendar Year 

2020. In addition, the City is projected to continue reducing its reliance on imported 

water supplies through Calendar Year 2045.  
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 The checklist developed by DWR and used by the City to incorporate the specific 

UWMP requirements is discussed. The completed checklist is provided in 

Appendix C. 

 

 

 RECOMMENDED UWMP ORGANIZATION 

 

The City’s 2020 UWMP (2020 Plan) was prepared consistent with the recommended 

organization provided in DWR’s Final “Urban Water Management Plan Guidebook 2020” 

(Final 2020 UWMP Guidebook), dated March 2021.  The City’s 2020 Plan consists of the 

following Chapters: 

 

Chapter 1  Urban Water Management Plan Introduction and Overview 

Chapter 2  Plan Preparation 

Chapter 3  System Description 

Chapter 4  Water Use Characterization 

Chapter 5  SB X7-7 Baselines, Targets, and 2020 Compliance  

Chapter 6  Water Supply Characterization 

Chapter 7  Water Service Reliability and Drought Risk Assessment  

Chapter 8  Water Shortage Contingency Plan 

Chapter 9  Demand Management Measures 

Chapter 10  Plan Adoption, Submittal, and Implementation 

 

Pursuant to CWC requirements, the City’s 2020 Plan incorporates DWR’s water use and 

supply tables (standardized tables) for the reporting and submittal of UWMP data.  DWR’s 

standardized tables are provided within the body of the 2020 Plan text as well as in 

Appendix A.  The City also submitted the UWMP data (standardized tables) electronically 

through DWR’s Online Submittal Tool. 
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The City’s 2020 Plan also provides supporting documents (appendices) including 

notification letters of the Plan update, public notice of the Plan hearing, and adoption 

resolution from the City’s governing body.  Further discussions regarding these 

supporting documents are provided within the individual Chapters of the City’s 2020 Plan. 

 

 

 UWMPS IN RELATION TO OTHER EFFORTS 

 

The City’s 2020 Plan was prepared in coordination with planning agencies including the 

City of Cerritos Department of Public Works, Water and Power, the Los Angeles County 

Department of Regional Planning, and the Southern California Association of 

Governments2 (SCAG).  In addition, the City’s 2020 Plan was prepared using 

management documents including the City’s “General Plan 2004” and “Hazard Mitigation 

Plan 2016”, and the County of Los Angeles 2019 “All- Hazards Mitigation Plan.” 

 

The City is a sub-agency of Central Basin Municipal Water District (CBMWD), a wholesale 

water agency. CBMWD prepared a 2020 Plan which is incorporated by reference in the 

City’s 2020 Plan.  In addition, the City provided its 2020 Plan to CBMWD which includes 

water use projections in five-year increments for a normal year, a single dry year, and a 

five consecutive year drought condition over the next 25 years. 

 

 

 UWMPS AND GRANT OR LOAN ELIGIBILITY 

 

Pursuant to DWR’s Final 2020 UWMP Guidebook: 

 

“In order for a Supplier to be eligible for any water grant or loan administered by DWR, 

the Supplier must have a current UWMP on file that has been determined by DWR to 

 
2 Population projection data was obtained from SCAG, as discussed in Section 3.4. 
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address the requirements of the Water Code. A current UWMP must also be maintained 

by the Supplier throughout the term of any grant or loan administered by DWR. A UWMP 

may also be required in order to be eligible for other state funding, depending on the 

conditions that are specified in the funding guidelines. Suppliers are encouraged to seek 

guidance on the specifics of any state funding source from the respective funding 

agencies. The following sections of the Water Code are pertinent to Suppliers considering 

pursuit of grants or loans.”                

 

The City’s 2020 Plan has been prepared to meet eligibility requirements for grants and 

loans administered by the State and/or DWR. 

 

 

 DEMONSTRATION OF CONSISTENCY WITH THE DELTA PLAN FOR 

PARTICIPANTS IN COVERED ACTIONS 

 

Pursuant to DWR, an urban water supplier that anticipates participating in or receiving 

water from a proposed project (or “covered action”) such as a multi-year water transfer, 

conveyance facility, or new diversion that involves transferring water through, exporting 

water from, or using water in the Sacramento-San Joaquin Delta (Delta) should provide 

information in their 2015 and 2020 UWMPs for use in demonstrating consistency with 

Delta Plan Policy WR P1, “Reduce Reliance on the Delta Through Improved Regional 

Water Self-Reliance”. In addition, pursuant to California Code of Regulations, Title 23, § 

5003: 

 

(c)(1) Water suppliers that have done all of the following are contributing to 
reduced reliance on the Delta and improved regional self-reliance and are 
therefore consistent with this policy: 
 

(A) Completed a current Urban or Agricultural Water Management Plan 
(Plan) which has been reviewed by the California Department of Water 
Resources for compliance with the applicable requirements of Water Code 
Division 6, Parts 2.55, 2.6, and 2.8; 
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(B) Identified, evaluated, and commenced implementation, consistent with 
the implementation schedule set forth in the Plan, of all programs and 
projects included in the Plan that are locally cost effective and technically 
feasible which reduce reliance on the Delta; and 

 
(C) Included in the Plan, commencing in 2015, the expected outcome for 
measurable reduction in Delta reliance and improvement in regional self-
reliance. The expected outcome for measurable reduction in Delta reliance 
and improvement in regional self-reliance shall be reported in the Plan as 
the reduction in the amount of water used, or in the percentage of water 
used, from the Delta watershed. For the purposes of reporting, water 
efficiency is considered a new source of water supply, consistent with Water 
Code section 1011(a). 

 

 

The City has reduced its reliance on the imported water supplies for CY 2015 and CY 

2020. In addition, the City is projected to continue reducing its reliance on the imported 

water supplies through CY 2045.  A further discussion which the City’s measurable 

reduction in imported water reliance and improvement in regional self-reliance is provided 

in Appendix B. 

 

 

 TIPS FOR UWMP PREPARERS 

 

The City’s 2020 Plan (which includes the City’s 2020 Water Shortage Contingency Plan 

(WSCP)) is considered an update to the City’s 2015 Plan.  However, the 2020 Plan and 

the WSCP are considered stand-alone documents.  As discussed in Section 1.1, the 

City’s 2020 Plan was prepared consistent with the recommended organization provided 

in DWR’s Final 2020 UWMP Guidebook.  

 

A checklist of specific UWMP requirements is included in Appendix C.  The checklist 

includes the page number where the required elements are addressed to assist in DWR’s 

review of the submitted Plan. 
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CHAPTER 2  

PLAN PREPARATION 

 

LAY DESCRIPTION – CHAPTER 2 

 

PLAN PREPARATION 

 

Chapter 2 (Plan Preparation) of the City’s 2020 Plan discusses and provides the following: 

 

 The basis for preparing an Urban Water Management Plan is provided. The City 

is required to prepare the 2020 Plan because it is an “urban water supplier” (The 

City serves more than 3,000 customers and it supplies more than 3,000 acre-feet 

of water annually to its customers for municipal purposes). 

 The City is a “Public Water System” and is regulated by the State Water Resources 

Control Board - Division of Drinking Water. The City’s Public Water System 

numbers are provided in Table 2-1. 

 The City’s Plan has been prepared as an “individual” plan rather than a “regional” 

plan in an effort to provide information specific to the City to best inform its 

employees, management and customers. 

 Information presented in the City’s 2020 Plan is provided on a “calendar year” 

basis which is from January through December 31, 2020.  

 Water quantities presented in the City’s 2020 Plan are provided on an “acre-foot” 

basis.  

 The City’s coordination and outreach efforts with wholesale water agencies, other 

retail water agencies, and the community are described. The City coordinated the 

preparation of its 2020 Plan with the Los Angeles County, Metropolitan Water 

District of Southern California, Central Basin Municipal Water District, Golden 
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State Water Company, the Water Replenishment District of Southern California, 

and the Cities of La Palma, Santa Fe Springs, and Norwalk.  

 The City’s notification process to the cities and county within which the City 

provides water supplies is discussed. 

 
 

 PLAN PREPARATION 

As discussed in Section 1.1, the City’s 2020 Plan was prepared consistent with the 

recommended organization provided in DWR’s Final 2020 UWMP Guidebook.   Pursuant 

to DWR’s Final 2020 UWMP Guidebook: 

 

“The California Water Code (Water Code) specifies several requirements for preparing a 

UWMP, including who is required to prepare a UWMP; how to prepare a UWMP, 

depending on whether the Supplier choses to participate in a regional or individual 

planning effort; selection of reporting year-type; and coordination, notification, and 

outreach.” 

 

Pursuant to CWC requirements, the City’s 2020 Plan incorporates DWR’s water use and 

supply tables (standardized tables) for the reporting and submittal of UWMP data.   
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 BASIS FOR PREPARING A PLAN 

________________________________________________________________________ 
 
CWC 10617. 
 

"Urban water supplier" means a supplier, either publicly or privately owned, providing water 
for municipal purposes either directly or indirectly to more than 3,000 customers or 
supplying more than 3,000 acre-feet of water annually. An urban water supplier includes a 
supplier or contractor for water, regardless of the basis of right, which distributes or sells 
for ultimate resale to customers. This part applies only to water supplied from public water 
systems subject to Chapter 4 (commencing with Section 116275) of Part 12 of Division 104 
of the Health and Safety Code. 

 
CWC 10620. 
 

(b) Every person that becomes an urban water supplier shall adopt an urban water 
management plan within one year after it has become an urban water supplier. 

 
CWC 10621. 
 

(a) Each urban water supplier shall update its plan at least once every five years on or 
before July 1, in years ending in six and one, incorporating updated and new 
information from the five years preceding each update. 

________________________________________________________________________ 
 

 
The City’s 2020 Plan was prepared in accordance with the UWMP Act which was 

established in 1983.  The UWMP Act requires every “urban water supplier” to prepare 

and adopt a Plan, to periodically review its Plan at least once every five years and make 

any amendments or changes which are indicated by the review.  An “Urban Water 

Supplier” is defined as a supplier, either publicly or privately owned, providing water for 

municipal purposes either directly or indirectly to more than 3,000 customers or supplying 

more than 3,000 acre-feet (AF) of water annually.  

 

Section 10621(a) of the CWC states, “Each urban water supplier shall update its plan at 

least once every five years on or before July 1, in years ending in six and one, 

incorporating updated and new information from the five years preceding each update”. 

As a result, DWR requires the 2020 Plans be submitted by July 1, 2021. 
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The City is an “urban water supplier” pursuant to Section 10617 of the CWC and directly 

serves potable water to more than 3,000 customers and supplies more than 3,000 acre-

feet per year (AFY) at retail for municipal purposes.  The City’s 2020 Plan is an update to 

the City’s 2015 Plan. 

 

 PUBLIC WATER SYSTEMS 

________________________________________________________________________ 
 
CWC 10644. 
 

(a)(2) The plan, or amendments to the plan, submitted to the department … shall include 
any standardized forms, tables, or displays specified by the department. 
 

California Health and Safety Code 116275. 
 
(h) "Public water system" means a system for the provision of water for human 
consumption through pipes or other constructed conveyances that has 15 or more service 
connections or regularly serves at least 25 individuals daily at least 60 days out of the year. 

________________________________________________________________________ 
 

Pursuant to CWC requirements, the City’s 2020 Plan incorporates DWR’s standardized 

tables for the reporting and submittal of UWMP data.  The standardized tables are 

provided within the body of the 2020 Plan text as well as in Appendix A.  The City also 

submitted the UWMP data (from the standardized tables) electronically through DWR’s 

Online Submittal Tool.   

 

In addition, the City is a Public Water System and is regulated by the State Water 

Resources Control Board - Division of Drinking Water (SWRCB-DDW). The SWRCB-

DDW requires water agencies provide the number of connections, water usage, and other 

information annually. The information provided to SWRCB-DDW indicates the City serves 

potable water to more than 3,000 customers and supplies more than 3,000 AFY. Table 

2-1 provides the City’s Public Water System name and number. 
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 SUPPLIERS SERVING MULTIPLE SERVICE AREAS / PUBLIC WATER 

SYSTEMS 

 

The City is a Public Water System which provides water service primarily within areas of 

the City of Cerritos and small portions of the City of La Palma. The City has prepared an 

individual 2020 Plan for this system. Table 2-1 provides the City’s Public Water System 

name and number.  

 
Table 2-1 Public Water Systems 

 

 

 

 REGIONAL PLANNING 

The City has developed its 2020 Plan reporting solely on its service area to address all 

requirements of the CWC. The City’s 2020 Plan was not developed as a Regional Plan.  

 

Public Water System 

Number

Public Water System 

Name

Number of Municipal 

Connections 2020

Volume of

Water Supplied

2020 *

CA1910019 City of Cerritos 15,743 10,614

15,743 10,614

Submittal Table 2‐1 Retail Only: Public Water Systems                                                      

NOTES: The "Volume of Water Supplied 2020" includes recycled water supplies of 

2,159 AF. Source for "Number of Municipal Connections 2020": 

https://sdwis.waterboards.ca.gov/PDWW/

TOTAL

Add additional rows as needed

* Units of measure (AF, CCF, MG)  must remain consistent throughout the UWMP as reported in 

Table 2‐3.
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  INDIVIDUAL OR REGIONAL PLANNING AND COMPLIANCE 

As shown in Table 2-2, the City’s 2020 Plan is an “Individual UWMP”. The City has 

developed its 2020 Plan reporting solely on its service area to address all requirements 

of the CWC, including water use targets and baselines pursuant to SB X7-7 Water 

Conservation Act of 2009 reporting (discussed further in Chapter 5). The City notified and 

coordinated with appropriate regional agencies and constituents (See Section 2.6). 

 

Table 2-2 Plan Identification Type 
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 REGIONAL UWMP 

______________________________________________________________________ 
 
CWC 10620. 
 

(d)(1) An urban water supplier may satisfy the requirements of this part by participation in 
area wide, regional, watershed, or basin wide urban water management planning where 
those plans will reduce preparation costs and contribute to the achievement of 
conservation and efficient water use. 

________________________________________________________________________ 
 

 
As indicated in Table 2-2, the City’s 2020 Plan was developed as an “Individual UWMP” 

and not part of a Regional Plan. 

 

 REGIONAL ALLIANCE 

________________________________________________________________________ 
 
CWC 10608.20. 
 

(a)(1) …Urban retail water suppliers may elect to determine and report progress toward 
achieving these targets on an individual or regional basis, as provided in subdivision (a) of 
Section 10608.28… 
 

CWC 10608.28. 
 

(a) An urban retail water supplier may meet its urban water use target within its retail 
service area, or through mutual agreement, by any of the following: 

(1) Through an urban wholesale water supplier. 
(2) Through a regional agency authorized to plan and implement water conservation, 
including, but not limited to, an agency established under the Bay Area Water Supply 
and Conservation Agency Act (Division 31 (commencing with Section 81300)). 
 (3) Through a regional water management group as defined in Section 10537. 
(4) By an integrated regional water management funding area. 
(5) By hydrologic region. 
(6) Through other appropriate geographic scales for which computation methods 
have been    developed by the department. 

(b) A regional water management group, with the written consent of its member agencies, 
may undertake any or all planning, reporting, and implementation functions under this 
chapter for the member agencies that consent to those activities. Any data or reports shall 
provide information both for the regional water management group and separately for each 
consenting urban retail water supplier and urban wholesale water supplier. 

________________________________________________________________________ 
 

As indicated in Table 2-2, the City’s 2020 Plan was developed as an “Individual UWMP” 

and not part of a Regional Alliance. 
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 FISCAL OR CALENDAR YEAR AND UNITS OF MEASURE 

________________________________________________________________________ 
 
CWC 10608.20. 
 

(a)(1) Urban retail water suppliers…may determine the targets on a fiscal or calendar year 
basis. 

________________________________________________________________________ 
 

 FISCAL OR CALENDAR YEAR 

 

The data provided in the City’s 2020 Plan is reported on a calendar year (CY) basis, 

unless noted otherwise, as shown in Table 2-3. A calendar year begins on January 1st of 

every year.  

 

Table 2-3 Supplier Identification 
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 REPORTING COMPLETE 2020 DATA 

 

The data provided in the City’s 2020 Plan is provided on a CY basis through December 

31, 2020.  

 

 UNITS OF MEASURE 

 

As shown in Table 2-3, the data provided in the City’s 2020 Plan is reported in units of 

AF, unless noted otherwise. 

 

 

 COORDINATION AND OUTREACH 

________________________________________________________________________ 
 
CWC 10631. 
 

 (h) An urban water supplier that relies upon a wholesale agency for a source of water shall 
provide the wholesale agency with water use projections from that agency for that source 
of water in five-year increments to 20 years or as far as data is available. The wholesale 
agency shall provide information to the urban water supplier for inclusion in the urban water 
supplier’s plan that identifies and quantifies, to the extent practicable, the existing and 
planned sources of water as required by subdivision (b), available from the wholesale 
agency to the urban water supplier over the same five-year increments, and during various 
water-year types in accordance with subdivision (f). An urban water supplier may rely upon 
water supply information provided by the wholesale agency in fulfilling the plan 
informational requirements of subdivisions (b) and (f). 

________________________________________________________________________ 
 

 WHOLESALE AND RETAIL COORDINATION 

 

The City is a sub-agency of CBMWD, a wholesale agency.  As indicated in Table 2-4, the 

City has provided its 2020 Plan to CBMWD which includes water use projections in five-

year increments for a normal year, a single dry year, and a five consecutive year drought 

condition over the next 25 years. 
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Table 2-4 Water Supplier Information Exchange 

 

 

 COORDINATION WITH OTHER AGENCIES AND THE COMMUNITY 

________________________________________________________________________ 
 
CWC 10620. 
 

(d)(3) Each urban water supplier shall coordinate the preparation of its plan with other 
appropriate agencies in the area, including other water suppliers that share a common 
source, water management agencies, and relevant public agencies, to the extent 
practicable. 

 
CWC 10642. 

 
Each urban water supplier shall encourage the active involvement of diverse social, 
cultural, and economic elements of the population within the service area prior to and 
during the preparation of both the plan…  

________________________________________________________________________ 
 

The City is a retail water supplier that serves customers in the Cities of Cerritos and La 

Palma.  The City is required to coordinate the preparation of the Plan with appropriate 

agencies in the area, including appropriate water suppliers that share a common source.  

Therefore, the City coordinated the preparation of its 2020 Plan with the Los Angeles 

County, Metropolitan Water District of Southern California, Central Basin Municipal Water 

Submittal Table 2‐4 Retail: Water Supplier Information Exchange  

The retail Supplier has informed the following wholesale supplier(s) of 

projected water use in accordance with Water Code Section 10631.                

Wholesale Water Supplier Name

Add additional rows as needed

Central Basin Municipal Water District 

NOTES:



 
2020 Urban Water Management Plan

  
 

 

T h e   C i t y   o f   C e r r i t o s   Page 2‐11 

District, Golden State Water Company, the Water Replenishment District of Southern 

California, and the Cities of La Palma, Santa Fe Springs, and Norwalk. As discussed in 

Section 10.2, the City notified these agencies, as well as the cities and county within 

which the City provides water supplies, at least sixty (60) days prior to the public hearing 

of the preparation of the 2020 Plan and invited them to participate in the development of 

the 2020 Plan. A copy of the notification letters sent to these agencies is provided in 

Appendix D.  

 
 

 NOTICE TO CITIES AND COUNTIES 

________________________________________________________________________ 
 
CWC 10621. 

 
(b) Every urban water supplier required to prepare a plan pursuant to this part shall, at least 
60 days before the public hearing on the plan required by Section 10642, notify any city or 
county within which the supplier provides water supplies that the urban water supplier will 
be reviewing the plan and considering amendments or changes to the plan.  

________________________________________________________________________ 
 

As discussed in Section 10.2, notification was provided to the cities and county within 

which the City provides water supplies that the City was reviewing and considering 

amendments (updates) to the previous 2015 Plan, and as a result preparing the 2020 

Plan. Notification was provided at least 60 days prior to the public hearing (see Appendix 

D).  
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CHAPTER 3   

SYSTEM DESCRIPTION 

 

LAY DESCRIPTION – CHAPTER 3 

 

SYSTEM DESCRIPTION  

 

Chapter 3 (System Description) of the City’s 2020 Plan discusses and provides the 

following: 

 

 A description of the City’s service area is provided.  The City provides water service 

to residential (single-family and multi-family), commercial, institutional, and open 

space customers within the City of Cerritos and small portions of the City of La 

Palma. The City’s service area is generally bordered on the north by the City of 

Norwalk and the City of Santa Fe Springs, on the east by the City of Buena Park 

and the City of La Mirada, on the south by the City of La Palma, on the southwest 

by the City of Lakewood, and on the west by the City of Bellflower.  

 The City’s water service area encompasses an area of approximately 9 square 

miles. The location of the City’s water service area is provided in Figure 1.  

 A description regarding the City’s water service area climate is provided.  The 

monthly historical average temperatures (including minimum and maximum), 

monthly historical average rainfall, and monthly evapotranspiration in the vicinity 

of the City’s service area is summarized. The sources of the climate information 

are also discussed. 

 The population within the City’s water service area is discussed and projected. The 

sources of the population information are also discussed. The City provides water 

service to an area with a current population of 50,143. The City is projected to have 

a population of 56,433 by Calendar Year 2045. 
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 A discussion of land use information used by the City to develop the 2020 Plan is 

provided.  The City reviewed the current and projected land uses within its service 

area. The City also reviewed data provided by the Southern California of 

Governments, the Department of Finance, and the United States Census Bureau 

and prepared for counties, cities, and unincorporated areas within Southern 

California.   

 

 

 GENERAL DESCRIPTION 

________________________________________________________________________ 
 
CWC 10631. 

 
(a) Describe the service area of the supplier, including current and projected population, 
climate, and other social, economic, and demographic factors affecting the supplier’s 
water management planning. The projected population estimates shall be based upon 
data from the state, regional, or local service agency population projections within the 
service area of the urban water supplier and shall be in five-year increments to 20 years 
or as far as data is available. The description shall include the current and projected land 
uses within the existing or anticipated service area affecting the supplier’s water 
management planning. Urban water suppliers shall coordinate with local or regional land 
use authorities to determine the most appropriate land use information, including, where 
appropriate, land use information obtained from local or regional land use authorities, as 
developed pursuant to Article 5 (commencing with Section 65300) of Chapter 3 of Division 
1 of Title 7 of the Government Code. 

________________________________________________________________________ 
 

The City of Cerritos was officially incorporated in 1956 as the City of Dairy Valley. The 

City’s water service area is approximately 9 square miles and is located within the 

southern region of Los Angeles County. The service area covers approximately 90 

percent of the land within the City’s municipal boundaries and a small area in the City of 

La Palma.  The City is bounded on the north by the City of Norwalk and the City of Santa 

Fe Springs, on the east by the City of Buena Park and the City of La Mirada, on the south 

by the City of La Palma, on southwest by the City of Lakewood, and on the west by the 

City of Bellflower. Figure 1 shows the City’s service area boundaries. The service area 

consists of residential (single-family and multi-family), commercial, institutional, and open 

space land uses. The City provides domestic water from three groundwater wells within 
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the Central Basin, imported surface water from MWD through CBMWD, and recycled 

water from the Sanitation Districts of Los Angeles County (LACSD).  

 

 

 SERVICE AREA BOUNDARY MAPS 

 

As discussed in Section 3.1, the City’s service area covers approximately 9 square miles 

in the southern region of Los Angeles County. A service area boundary map is provided 

on Figure 1. The City’s water service area boundary relative to the municipal boundaries 

of the Cities of Artesia, Bellflower, Buena Park, La Palma, Lakewood, and Norwalk as 

well as unincorporated areas of Los Angeles County is provided on Figure 2.  

 

The City’s service area map was submitted online through DWR’s Population Tool in a 

“KML” file format (i.e. Google Earth format). The KML file was originally created in a 

Geographical Information Systems (GIS) shape file format and converted into a KML 

format.  To the extent information was available, metadata was included in the KML file 

(including map projection, contact information, start and end dates for which the map is 

valid, constraints, attribute table definitions, and digitizing base). 

 
 
 

 SERVICE AREA CLIMATE 

________________________________________________________________________ 
 
CWC 10631. 

 
(a) Describe the service area of the supplier, including … climate… 
 

CWC 10630. 
 

It is the intention of the Legislature, in enacting this part, to permit levels of water 
management planning commensurate with the numbers of customers served and the 
volume of water supplied, while accounting for impacts from climate change. 

________________________________________________________________________ 
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The monthly historical average temperatures (including minimum and maximum), 

monthly historical average rainfall, and monthly evapotranspiration (ETo) in the vicinity of 

the City’s service area is summarized in the tabulation below. Historical climate 

information was obtained from the Western Regional Climate Center (WRCC) and from 

DWR’s California Irrigation Management Information System (CIMIS). 

 

Service Area Climate Information  
   

Month 
Average  

Temperature 

Average 
Minimum 

Temperature

Average 
Maximum 

Temperature
Average Total 
Precipitation ETo

  (F) (F) (F) (Inches) (Inches) 

      

January 58.6 47.8 69.6 3.2 1.94

February 60.2 48.8 71.4 3.2 2.36

March 61.6 50.4 72.9 2.2 3.67

April 65.5 53.3 77.6 1.0 4.58

May 68.3 57.3 79.4 0.2 4.74

June 72.5 60.9 84.0 0.1 4.89

July 76.5 64.2 88.6 0.0 5.64

August 77.2 65.1 89.5 0.1 5.45

September 75.6 63.6 87.7 0.3 4.48

October 70.6 58.5 82.9 0.5 3.21

November 63.4 51.5 75.4 1.4 2.08

December 59.0 47.4 70.5 2.0 1.66
      

Annual 67.0 55.3 79.1 14.5 44.7
      

   
Source:   
Historical average monthly precipitation information was obtained from the Western Regional Climate Center 
(http://www.wrcc.dri.edu/) and is based on data collected from Station 049660 (Whittier City Yard, California) from 1949 through 
2014. Historical average monthly temperature information was obtained from the Western Regional Climate Center 
(http://www.wrcc.dri.edu/) and is based on data collected from Station 045790 (Montebello, California) from 1979 through 2011.  
Historical monthly average ETo information was obtained from the California Irrigation Management Information Systems 
(http://wwwcimis.water.ca.gov) and is based on data collected from Station 174 (Long Beach). 
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The historical average rainfall in the vicinity of the City’s service area is 14.5 inches.  The 

City’s service area has a dry climate where the average minimum monthly temperature 

reaches approximately 47 degrees Fahrenheit. The warm, dry summers reach average 

maximum monthly temperatures of approximately 89 degrees Fahrenheit.  Although 

changes in climatic conditions may have an impact (as discussed in Section 4.5), the 

projected water supply demands will be based on an average year, a single dry year, and 

a five consecutive year drought condition, based on historical data and projected 

demands. Precipitation within the vicinity of the City’s service area is discussed further in 

Section 7.2. 

 

A discussion of the City’s source of supply, how that source may be impacted by climate 

change, and the proactive actions the City and other local/regional water managers may 

take to address the potential climate change on water supplies is provided in Section 4.5. 

 

 

 SERVICE AREA POPULATION AND DEMOGRAPHICS 

 

 SERVICE AREA POPULATION 

_______________________________________________________________________ 
 
CWC 10631. 

 
(a) Describe the service area of the supplier, including current and projected population… 
The projected population estimates shall be based upon data from the state, regional, or 
local service agency population projections within the service area of the urban water 
supplier and shall be in five-year increments to 20 years or as far as data is available. 

________________________________________________________________________ 
 

 
The City provides water service to an area with a current population of approximately 

50,143. Table 3-1 presents the current and projected population of the area encompassed 

by the City’s service area from CY 2020 to CY 2045.  The City is projected to have a 

population of 56,433 by CY 2045.  
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The City initially reviewed the available historical populations within its service area for 

population growth trends. The City determined historical U.S. Census population within 

its service area using DWR’s Population Tool (https://wuedata.water.ca.gov/).  The City’s 

service area boundary was uploaded to DWR’s Population Tool in a “KML” file format (i.e. 

Google Earth format). The KML file was originally created in GIS shapefile format and 

converted into a KML format. The uploaded KML file represents The City’s service area 

boundary from 1990 to present (2020). DWR’s Population Tool utilized U.S. Census data 

from 1990, 2000, and 2010, along with the City’s service area boundary, to estimate the 

population served by the City in the years 1990, 2000, 2010, and 2020.  

 

The City reviewed population projection estimates from data provided by SCAG. The data 

provided by SCAG was based on “The 2020-2045 Regional Transportation Plan / 

Sustainable Communities Strategy of the Southern California Association of 

Governments", dated September 2020. Population projection data was also provided in 

SCAG’s “Pre-Certified Local Housing Data for the City of Cerritos”, dated April 2021. 

 

The City’s Plan incorporates the 2020 population estimate of approximately 50,143 for 

the City of Cerritos utilizing data from the U.S. Census American Community Survey3 and 

from the California Census 20204. The 2020 population estimated is consistent with the 

population estimates from the other sources discussed above, including DWR’s 

Population Tool and projection data from the SCAG reports. The CY 2020 population is 

also consistent with the historical population growth trends.  

 

A discussion of the methodology used to calculate the current CY 2020 population within 

the City’s service area is also provided in Section 5.4 and is consistent with DWR 

requirements.  This current CY 2020 population was used to determine compliance with 

the City’s SB X7-7 water use target for 2020, as discussed in Section 5.5. 

 
3 https://data.census.gov/cedsci/table?g=1600000US0612552&tid=ACSDP5Y2019.DP05  
4 https://census.ca.gov/reports/#htc-fact-sheets (Census 2020 California Hard-to-Count Fact Sheet, 
Cerritos – Los Angeles County) 
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Projected populations in the City’s service area were based on growth rate projections 

obtained from data provided by SCAG in their September 2020 report. The data provided 

by SCAG incorporates demographic trends, existing land use, general plan land use 

policies, and input and projections through the year 2045 from the Department of Finance 

(DOF) and the U.S. Census Bureau for counties, cities, and unincorporated areas within 

Southern California.  In addition, SCAG has recently developed a Regional Housing 

Needs Assessment (RHNA) methodology for the 6th cycle RHNA. RHNA is a 

representation of future housing needs for all income levels in a jurisdiction and is a 

requirement of California State Housing Law. Every jurisdiction is required to plan for its 

RHNA allocation in the Housing Element of its General Plan. Pursuant to SCAG’s “6th 

Cycle Final RHNA Allocation”, adopted March 2021 and modified in June 2021, the total 

RHNA allocation of housing within the City of Cerritos through 2029 is estimated at 1,908 

units (including 679 “very-low” income units, 345 “low” income units, 332 “moderate” 

income units, and 552 “above moderate” income units).  Based on the City’s average 

household size of 3.1 persons, the total population growth resulting from the RHNA 

housing allocation through 2029 is estimated at approximately 5,915 people.  The City’s 

2020 Plan incorporates currently available population projections from SCAG and the 

estimated population growth based on the RHNA housing allocation.  The City will 

consider updating its Plan, or including information in its 2025 Plan, when updated SCAG 

population projections become available. 
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Table 3-1 Population – Current and Projected 

 
 

DISCLAIMER AND LEGAL NOTICE:  This Urban Water Management Plan and Water Shortage 

Contingency Plan (collectively, the Plan) uses population projections based on data provided by the 

Southern California Association of Governments (SCAG), which provided to the City two different 

projections of population growth. The first projection had an increase from 2020 to 2030, a 10-year period, 

of approximately 140 persons as population growth. The second projection had an increase from 2021 to 

2029, an 8-year period, of 1,908 residential housing units, which equates to an increase in population for 

this 8-year period (assuming application of the City’s average household size of 3.1 persons) of 5,915 

persons as population growth. Despite the City’s efforts to obtain clarification from State legislative leaders 

in the State Senate and Assembly, the Director of the California Department of Water Resources, and 

Executive Director of SCAG, no response was provided to the City for clarification or guidance regarding 

which population growth assumption should be used in this Plan. The City recognizes that two separate 

and potentially conflicting State laws apply with respect to SCAG and its population growth forecasts, with 

the first State law set forth in the Urban Water Management Planning Act (Water Code § 10610 et seq.), 

and the second State law set forth in the Planning and Zoning Law and, specifically, the statutes commonly 

referred to as the Housing Element Law (Government Code § 65580 et seq.). In order for this Plan to be 

consistent with the City’s contemporaneous Housing Element Update, and in order for this Plan to more 

accurately describe and evaluate sources of water supply, reasonable and practical efficient uses of water, 

and water reclamation and demand management activities, as required by Water Code § 10615, this Plan 

uses the higher population projections from SCAG, i.e., an assumption of 5,915 persons over the 8-year 

period, for purposes of forecast population in the City for the applicable 5-year period covered by this Plan.  

 

 

2020 2025 2030 2035 2040 2045(opt)

50,143 53,172 56,199 56,276 56,354 56,433

Submittal Table 3‐1 Retail: Population ‐ Current and Projected

Population 

Served

NOTES: 2020 population was obtained from the California Census 2020 and from the 

United States Census Bureau's American Community Survey. 2025 and 2030 

populations are based on housing unit allocations identified in SCAG's Regional 

Housing Needs Assessment. Growth rates obtained from SCAG data were applied to 

the 2030 population and projected through 2045. (See Section 3.4.1).
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 OTHER SOCIAL, ECONOMIC, AND DEMOGRAPHIC FACTORS 

_______________________________________________________________________ 
 
CWC 10631. 

 
(a) Describe the service area of the supplier, including… other social, economic, and 
demographic factors affecting the supplier’s water management planning. 

________________________________________________________________________ 
 

No other demographic factors affect the City’s water management planning. However, 

increased population will have an impact on water demand. At this time, there are no new 

developments in the City’s service area that significantly impact current water demands. 

The Housing Element of the City’s General Plan has been updated to include the 6th 

Cycle Final RHNA Allocation.  

 

 

 LAND USES WITHIN SERVICE AREA 

 

The City reviewed the current and projected land uses within its service area during the 

preparation of this 2020 Plan.  Information regarding current and projected land uses is 

included in the City’s “General Plan 2004”. The existing land uses within the City’s service 

area includes residential (single-family and multi-family), commercial, institutional, and 

open space. The projected land uses within the City’s service area are expected to remain 

similar to the existing land uses. In addition, although mostly built-out, the projected 

population within the City’s service area is anticipated to increase (as discussed in 

Section 3.4). A discussion of the existing and projected water uses for the individual water 

use sectors within the City’s service area, which includes the different land uses, is 

provided in Section 4.2.  As discussed in Section 2.6, the City coordinated the preparation 

of the 2020 Plan with the Cities of Cerritos, Norwalk, and Santa Fe Springs, the County 

of Los Angeles, and other agencies. 

 

As discussed in Section 3.4, the City obtained data from the SCAG document entitled 

“The 2020-2045 Regional Transportation Plan / Sustainable Communities Strategy of the 
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Southern California Association of Governments", dated September 2020. Projected 

populations in the City’s service area were based on growth rate projections developed 

by SCAG. The data provided by SCAG incorporates demographic trends, existing land 

use, general plan land use policies, and input and projections through the year 2045 from 

the DOF and the U.S. Census Bureau for counties, cities, and unincorporated areas within 

Southern California
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CHAPTER 4  

WATER USE CHARACTERIZATION 

 

LAY DESCRIPTION – CHAPTER 4 

 

WATER USE CHARACTERIZATION  

 

Chapter 4 (Water Use Characterization) of the City’s 2020 Plan discusses and provides 

the following: 

 

 The City provides water service to individual “water use sectors”.  These water use 

sectors include single-family residential, multi-family, commercial, institutional (and 

governmental), and open space.  Individual descriptions for these water use 

sectors are provided in Section 4.2.1. 

 The City’s total water demands (including potable and recycled water) over the 

past 10 years have ranged from 9,946 AFY to 11,910 AFY, with an average of 

10,894 AFY. The City currently measures its water use through meter data and 

billing records. 

 The City conducts an annual water loss audit to identify distribution system water 

losses. Water losses can result from pipeline leaks and inaccurate metering due 

to faulty meters. Water loss estimates are incorporated into the City’s projected 

water demands. 

 The City’s current and projected water demands are provided in five-year 

increments over the next 25 years and are provided (through CY 2045) as shown 

on Table 4-3. 

 The City’s water demand projections incorporate water savings which are the 

result of implementation of new plumbing codes along with consumer awareness 

of the need to conserve water. 
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 The projected water demands for lower income households are identified and are 

included in the City’s total projected water demands.   

 The City’s source of water supply and how this source may be impacted by climate 

change are discussed. The proactive actions the City and other local/regional 

water managers may take to address the potential climate change impacts on 

water supplies are also discussed. 

 The City will be able to provide sufficient water supplies to meet the projected 

water demands of its customers, including during a five consecutive year drought 

period.   

 

 

 NON-POTABLE VERSUS POTABLE WATER USE 

 

The CWC requires a description and quantification of water uses within the City’s service 

area, including both non-potable and potable water. Recycled water (non-potable) uses 

are addressed in Section 6.2.5; however, a summary is provided in Table 4-3.  

Furthermore, Chapter 4 addresses the City’s potable water demands.  
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 PAST, CURRENT, AND PROJECTED WATER USES BY SECTOR 

_______________________________________________________________________ 
 
CWC 10635. 

 
(a) Every urban water supplier shall include, as part of its urban water management plan, 
an assessment of the reliability of its water service to its customers during normal, dry, 
and multiple dry water years. This water supply and demand assessment shall compare 
the total water supply sources available to the water supplier with the long-term total 
projected water use over the next 20 years, in five-year increments, for a normal water 
year, a single dry water year, and a drought lasting five consecutive water years. The 
water service reliability assessment shall be based upon the information compiled 
pursuant to Section 10631, including available data from state, regional, or local agency 
population projections within the service area of the urban water supplier. 

 
CWC 10631. 

 
(d)(1) For an urban retail water supplier, quantify, to the extent records are available, past 
and current water use, over the same five-year increments described in subdivision (a), 
and projected water use, based upon information developed pursuant to subdivision (a), 
identifying the uses among water use sectors, including, but not necessarily limited to, all 
of the following… 
 
(2) The water use projections shall be in the same five-year increments described in 
subdivision (a). 
 
(4)(A) Water use projections, where available, shall display and account for the water 
savings estimated to result from adopted codes, standards, ordinances, or transportation 
and land use plans identified by the urban water supplier, as applicable to the service 
area. 
 
(B) To the extent that an urban water supplier reports the information described in 
subparagraph (A), an urban water supplier shall do both of the following: 
 

(i) Provide citations of the various codes, standards, ordinances, or transportation 
and land use plans utilized in making the projections. 
(ii) Indicate the extent that the water use projections consider savings from codes, 
standards, ordinances, or transportation and land use plans. Water use 
projections that do not account for these water savings shall be noted of that fact. 

________________________________________________________________________ 
 

The City’s current and projected water demands are provided in five-year increments over 

the next 25 years (through CY 2045) in Tables 4-1, 4-2, and 4-3. The City’s total water 

demands were projected based on a review of the SB X7-7 calculations which are 

discussed in Chapter 5 (including the SB X7-7 water use target for 2020), current water 

use factors based on recent water demands, and the total population projections based 

on land use trends within the City.  
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The City provides water service to individual “water use sectors” as identified by the CWC. 

The water use sectors supplied by the City are discussed in Section 4.2.1. The water use 

for each of these sectors during CY 2020 is provided in Table 4-1.   The projected water 

use for each individual water use sector is provided in Table 4-2 and is based on the 

percentage breakdown of water use from each individual water use sector in CY 2020 

(the percentages were then applied to the projected total water use). 

 

Table 4-1 Demands for Potable and Non-Potable Water - Actual 

 

Use Type                                       

Drop down list

May select each use multiple times

These are the only Use Types that 

will be recognized by the WUEdata 

online submittal tool

Additional Description       
(as needed)

Level of Treatment 

When Delivered
Drop down l i s t

Volume
2

Single Family Drinking Water 4,520

Multi‐Family Drinking Water 481

Commercial Drinking Water 1,352

Landscape Drinking Water 464

Sales/Transfers/Exchanges 

to other agencies

City of Norwalk and Golden 

State Water Company
Drinking Water 1,228

Losses  Drinking Water 410

8,455

Submittal Table 4‐1 Retail: Demands for Potable and Non‐Potable1 Water ‐ Actual

2020 Actual

NOTES: Recycled water demands are provided in Table 4‐3 and Table 6‐4.

TOTAL

Add additional rows as needed

1  
 Recycled water demands are NOT reported in this table. Recycled water demands  are reported in Table 6‐4.            

2  
Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Table 2‐3.
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Table 4-2 Use for Potable and Non-Potable Water - Projected 

 

 

 

 

Use Type 

 Drop down list 

May select each use multiple times

These are the only Use Types that will be recognized by 

the WUEdata online submittal tool

2025 2030 2035 2040
2045

(opt)

Single Family 5,301 5,564 5,477 5,422 5,366

Multi‐Family 561 600 617 629 641

Commercial 1,576 1,685 1,735 1,769 1,803

Landscape 541 578 595 607 619

Sales/Transfers/Exchanges to other 

agencies
1,400 1,600 1,900 2,100 2,300

Losses  478 512 527 537 547

9,857 10,539 10,851 11,064 11,276

Submittal Table 4‐2 Retail: Use for Potable and Non‐Potable1 Water ‐ Projected 

Additional Description     

(as needed)

NOTES: 

TOTAL

Add additional rows as needed

1 
  Recycled water demands are NOT reported in this table. Recycled water demands are reported in Table 6‐4.                                     

2  

Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Table 2‐3.

Projected Water Use
2                                                             

Report To the Extent that Records are Available
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Table 4-3 Total Gross Water Use (Potable and Non-Potable) 

 

 

 

 

 

 

 

 

 

2020 2025 2030 2035 2040
2045 

(opt)

Potable Water, Raw, Other 

Non‐potable                             

From Tables 4‐1R and 4‐2 R

8,455 9,857 10,539 10,851 11,064 11,276

Recycled Water Demand
1     

From Table 6‐4
2,159 2,500 2,500 2,500 2,500 2,500

Optional Deduction of 

Recycled Water Put Into 

Long‐Term Storage
2

TOTAL WATER USE 10,614 12,357 13,039 13,351 13,564 13,776

Submittal Table 4‐3 Retail: Total Water Use (Potable and Non‐Potable)

NOTES:

1
Recycled water demand fields will be blank until Table 6‐4 is complete                                                  

2 
Long term storage means water placed into groundwater or surface storage that is not 

removed from storage in the same year. Supplier may  deduct recycled water placed in long‐

term storage from their reported demand. This value is manually entered into Table 4‐3. 
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 WATER USE SECTORS LISTED IN WATER CODE 

_______________________________________________________________________ 
 
CWC 10631. 

 
(d)(1) For an urban retail water supplier, quantify, to the extent records are available, past 
and current water use, over the same five-year increments described in subdivision (a), 
and projected water use, based upon information developed pursuant to subdivision (a), 
identifying the uses among water use sectors, including, but not necessarily limited to, all 
of the following: 
 

(A) Single-family residential. 
(B) Multifamily. 
(C) Commercial. 
(D) Industrial. 
(E) Institutional and governmental. 
(F) Landscape. 
(G) Sales to other agencies. 
(H) Saline water intrusion barriers, groundwater recharge, or conjunctive use, or any 
combination thereof. 
(I) Agricultural. 
(J) Distribution system water loss. 

________________________________________________________________________ 
 

As shown in Table 4-1, the City’s service area includes the following water use sectors 

listed in the CWC: 

 

 Single-family residential 

(A single-family dwelling unit is a lot with a free-standing building containing one 

dwelling unit that may include a detached secondary dwelling. Single-family 

residential water demands are included in retail demands.) 

 Multi-family residential  

(Multiple dwelling units are contained within one building or several buildings within 

one complex. Multi-family residential water demands are included in retail 

demands.) 

 

 Commercial 

(Commercial users are defined as water users that provide or distribute a product 

or service.) 
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 Institutional (and governmental) 

(Institutional users are defined as water user dedicated to public service. 

Institutional users include, among other users, higher education institutions, 

schools, courts, churches, hospitals, government facilities, and nonprofit research 

institutions.) 

 

 Landscape 

(Landscape connections supply water solely for landscape irrigation. Landscapes 

users may be associated with multi-family, commercial, industrial, or 

institutional/governmental sites, but are considered a separate water use sector if 

the connection is solely for landscape irrigation. Landscape water demands are 

included in retail demands.) 

 

 Distribution system losses 

(Distribution system losses represent the potable water losses from the 

pressurized water distribution system and water storage facilities, up to the point 

of delivery to the customers. Additional information is discussed in Section 4.2.4) 

 

 Sales to Other Agencies 

(Water sales made to another agency. Projected sales may be based on projected 

demand provided by the receiving agency. There is inherent uncertainty in future 

projections, therefore, any projected sales reported in the Plan are for planning 

purposes only and are not considered a commitment on the part of the seller. This 

is a wholesale demand.) 

 

The City regularly sells potable water to the City of Norwalk and Golden State 

Water Company. 
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 WATER USE SECTORS IN ADDITION TO THOSE LISTED IN WATER 

CODE 

 

The City’s service area does not include other water demand sectors which are not listed 

in the CWC (including exchanges, surface water augmentation, transfers, and wetlands 

or wildlife habitat). 

 

 PAST WATER USE 

 

Chapter 6 provides a discussion of the source of water supply the City uses to meet its 

water demands.  Section 6.1 provides a tabulation of the City’s historical annual water 

demands for its water supply source. Over the past ten years, the City’s total water 

demands (including potable and recycled water) have ranged from 9,946 AFY to 11,910 

AFY, with an average of 10,894 AFY. In addition, the City recently experienced a five 

consecutive year drought within its service area from CY 2011 to CY 2015. The City also 

reviewed its historical water demands to determine the projected water demands and 

water supply reliability (discussed in Chapter 7). The City is able to provide sufficient 

water supplies to meet the projected water demands of its customers, including during a 

five consecutive year drought period.  

 
 DISTRIBUTION SYSTEM WATER LOSS 

_______________________________________________________________________ 
 
CWC 10631. 

 
(d)(1) For an urban retail water supplier, quantify, to the extent records are available, past 
and current water use, over the same five-year increments described in subdivision (a), 
and projected water use, based upon information developed pursuant to subdivision (a), 
identifying the uses among water use sectors, including, but not necessarily limited to, all 
of the following… 
 

(J) Distribution system water loss. 
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CWC 10631. 
 
(3)(A) The distribution system water loss shall be quantified for each of the five years 
preceding the plan update, in accordance with rules adopted pursuant to Section 
10608.34. 
 
(B) The distribution system water loss quantification shall be reported in accordance with 
a worksheet approved or developed by the department through a public process. The 
water loss quantification worksheet shall be based on the water system balance 
methodology developed by the American Water Works Association. 
 
(C) In the plan due July 1, 2021, and in each update thereafter, data shall be included to 
show whether the urban retail water supplier met the distribution loss standards enacted 
by the board pursuant to Section 10608.34. 

________________________________________________________________________ 
 

Distribution system water losses represent the potable water losses from the pressurized 

water distribution system and water storage facilities, up to the point of delivery to the 

customers. Sources of distribution system water loss can include inaccurate metering due 

to faulty meters and water use not metered such as firefighting, flushing of the water 

system, and pipeline leaks. 

 

The CWC Section 10608.34 requires “On or before October 1, 2017, and on or before 

October 1 of each year thereafter, each urban retail water supplier shall submit a 

completed and validated water loss audit report for the previous calendar year or the 

previous fiscal year...”  The water loss audits must follow American Water Works 

Association (AWWA) guidance and be validated by a certified water audit validator. The 

City has completed the annual water loss audit process through October 1, 2020, as 

required by the CWC (i.e. the City has completed water loss audits representing calendar 

years 2016, 2017, 2018, and 2019). The City’s water loss audits were prepared and 

validated pursuant to DWR requirements. The annual water loss audit reports submitted 

by retail water agencies in California, including the City (provided in Appendix E), are 

available on DWR’s website (https://wuedata.water.ca.gov/awwa_plans).  

 

The City’s annual water loss audits identify real water losses (e.g. leaks and main failures) 

and apparent water losses (e.g. customer meter inaccuracies, systematic data handling 
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errors in customer billing systems, and unauthorized consumption). The City’s distribution 

system water losses are based on the sum of the real and apparent water losses and are 

summarized in Table 4-4 for the past five years.  Over the past five years, the City’s 

average distribution system water losses represent approximately 6.1 percent of its total 

water demands. This average water loss factor was incorporated into the City’s total 

potable water demand projections (Tables 4-2 and 4-3). 

 
The CWC Section 10608.34 directs the SWRCB-DDW to “adopt rules requiring urban 

retail water suppliers to meet performance standards for the volume of water losses.” 

Pursuant to this law, and as discussed above, urban retail water suppliers (including the 

City) have been submitting water loss audits to DWR annually since October 2017.  

Pursuant to Assembly Bill (AB) 1668 and Senate Bill (SB) 606, urban retail water suppliers 

are required to calculate an “urban water use objective” that includes indoor, outdoor, 

commercial, industrial and institutional irrigation uses, and allowed system water loss by 

the year 2024. In addition, by CY 2028, urban retail water suppliers are required to comply 

with individual volumetric standards (based on an economic model) for leak detection and 

repair actions.  The goal of the proposed water loss standards is to reduce collective 

water losses throughout California by approximately 40 percent. The City will continue to 

develop its water loss standard and urban water use objective pursuant to SWRCB-DDW 

requirements.  
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Table 4-4 12 Month Water Loss Audit Report 

 

 

 CURRENT WATER USE 

 

The City currently measures its water use through meter data and billing records. The 

water use for the City’s individual water use sectors during CY 2020 is provided in Table 

4-1.  Recycled water uses are addressed separately in Section 6.2.5; however, a 

summary is provided in Table 4-3.   The City’s total water uses during CY 2020 have been 

reviewed for compliance with the SB X7-7 water use target for 2020 adopted in the City’s 

2015 Plan (discussed in Section 5.5). 

 

DWR has created an optional “Planning Tool Worksheet” for water suppliers to review 

and assess monthly water use trends.  DWR has deemed the tool as optional and the 

City is not required by DWR to use the tool.  However, Section 6.1 provides a tabulation 

Reporting Period Start Date 

(mm/yyyy) 
Volume of Water Loss 

1,2

01/2016 420

01/2017 736

01/2018 459

01/2019 460

01/2020 410

Submittal Table 4‐4  Retail:  Last Five Years of Water 

Loss Audit Reporting  

NOTES: The “Volume of Water Loss” quantities for CY 2016 

through CY 2019 were obtained from the annual AWWA 

Water Loss Audits (and based on the combination of 

apparent losses and real losses). The AWWA Water Loss 

Audits were reported on a calendar year basis. The AWWA 

Water Loss Audit for calendar year 2020 will be prepared by 

October 2021.  The “Volume of Water Loss” quantity for for 

CY 2020 was estimated based on metered water production 

less metered water deliveries to customers.

1 
Taken from the field "Water Losses" (a combination of apparent 

losses and real losses) from the AWWA worksheet.                                    
2 
Units of measure (AF, CCF, MG)  must remain consistent throughout 

the UWMP as reported in Table 2‐3.
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of the City’s historical annual water uses for each water supply source. During the past 

10 years, the City experienced a five consecutive year drought within its service area from 

CY 2011 to CY 2015. Historical records indicate the City’s annual water demands had 

been greater prior to CY 2011. The City has been able to provide sufficient water supplies 

to its customers, including during long-term droughts and years with historically high water 

demands. In addition, the City has been able to provide water service to meet maximum 

day water demands for these years, including during the summer months.  A further 

discussion regarding the reliability of the City’s water supply sources is provided in 

Chapter 7. 

 
 PROJECTED WATER USE 

_______________________________________________________________________ 
 
CWC 10635. 

 
(a) Every urban water supplier shall include, as part of its urban water management plan, 
an assessment of the reliability of its water service to its customers during normal, dry, 
and multiple dry water years. This water supply and demand assessment shall compare 
the total water supply sources available to the water supplier with the long-term total 
projected water use over the next 20 years, in five-year increments, for a normal water 
year, a single dry water year, and a drought lasting five consecutive water years. The 
water service reliability assessment shall be based upon the information compiled 
pursuant to Section 10631, including available data from state, regional, or local agency 
population projections within the service area of the urban water supplier. 
 

CWC 10631. 
 
(h) An urban water supplier that relies upon a wholesale agency for a source of water 
shall provide the wholesale agency with water use projections from that agency for that 
source of water in five-year increments to 20 years or as far as data is available. The 
wholesale agency shall provide information to the urban water supplier for inclusion in the 
urban water supplier’s plan that identifies and quantifies, to the extent practicable, the 
existing and planned sources of water as required by subdivision (b), available from the 
wholesale agency to the urban water supplier over the same five-year increments, and 
during various water-year types in accordance with subdivision (f). An urban water 
supplier may rely upon water supply information provided by the wholesale agency in 
fulfilling the plan informational requirements of subdivisions (b) and (f). 
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CWC 10631. 
 
(d)(4)(A) Water use projections, where available, shall display and account for the water 
savings estimated to result from adopted codes, standards, ordinances, or transportation 
and land use plans identified by the urban water supplier, as applicable to the service 
area. 
 
(d)(4)(B) To the extent that an urban water supplier reports the information described in 
subparagraph (A), an urban water supplier shall do both of the following: 
 

(i) Provide citations of the various codes, standards, ordinances, or transportation 
and land use plans utilized in making the projections. 
(ii) Indicate the extent that the water use projections consider savings from codes, 
standards, ordinances, or transportation and land use plans. Water use projections 
that do not account for these water savings shall be noted of that fact. 

________________________________________________________________________ 
 

The City’s projected water demands are provided in five-year increments over the next 

25 years (through CY 2045) in Table 4-3. The City’s projected water demands and water 

supplies during a normal year, a single dry year, and a five consecutive year drought are 

provided in Chapter 7. The projected water demands for each of the City’s water use 

sectors are provided in Table 4-2. 

 

The City’s water demands were projected based on a review of the SB X7-7 calculations 

discussed in Chapter 5 (including the SB X7-7 water use target for 2020), existing water 

use factors based on recent water demands, and the total population projections based 

on land use trends within the City.  The projected water demands for the water use sectors 

were based on the percentage breakdown of water demands from each individual water 

use sector in CY 2020 (the percentages were then applied to the projected total water 

demands). A discussion of the City’s water supplies from CBMWD, a wholesaler, are 

discussed in Section 6.2.  As discussed in Section 2.6, the City has coordinated its water 

demand projections with CBMWD for each water use sector. 

 

The City’s water demand projections incorporate water savings, or “passive savings”, 

which are the result of implementation of new plumbing codes along with consumer 

awareness of the need to conserve water. The City’s Resolution No. 2015-16, “A 

Resolution of the City Council of the City of Cerritos Implementing Emergency Water 
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Conservation Regulations”, which was adopted in June 2015 (discussed in Section 9.2.1), 

includes methods for current and ongoing reduction in water use and water waste.  Prior 

to the adoption of Resolution No. 2015-16, the City’s water use rate ranged from 

approximately 150  gallons per capita per day (GPCD) to 182 GPCD (from CY 1997 

through CY 2006). As identified in Section 5.5, the City’s actual water use rate during CY 

2020 was 129 GPCD which is a decrease of up to 53 GPCD from the recent historical 

water use and includes passive savings.  The City’s projected water demands, 

incorporate water use targets less than its established SB X7-7 water use target for 2020 

and incorporate ongoing water passive savings and reduced water use. As indicated in 

Table 4-5, estimated future water savings have been considered as part of the City’s 

water use projections.  

 
 CHARACTERISTIC FIVE-YEAR WATER USE 

_______________________________________________________________________ 
 
CWC 10635. 

 
(b) Every urban water supplier shall include, as part of its urban water management plan, 
a drought risk assessment for its water service to its customers as part of information 
considered in developing the demand management measures and water supply projects 
and programs to be included in the urban water management plan. The urban water 
supplier may conduct an interim update or updates to this drought risk assessment within 
the five-year cycle of its urban water management plan update. The drought risk 
assessment shall include each of the following: 
 
(3) A comparison of the total water supply sources available to the water supplier with the total 
projected water use for the drought period. 
 
(4) Considerations of the historical drought hydrology, plausible changes on projected supplies 
and demands under climate change conditions, anticipated regulatory changes, and other locally 
applicable criteria. 

________________________________________________________________________ 
 

The City’s projected water demands are provided in five-year increments over the next 

25 years (and through CY 2045) in Table 4-3. The City’s projected water demands and 

water supplies during a normal year, a single dry year, and a five consecutive year 

drought over the next 25 years (and through CY 2045) are provided in Chapter 7. 
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The City’s “Drought Risk Assessment” (DRA) for the next five years (from CY 2020 

through CY 2025) is discussed in Section 7.3. The DRA includes the City’s projected 

annual water demands and supplies for each of the next five years and was prepared 

based on the five driest consecutive years on record. The DRA provides an assessment 

of the City’s water service reliability during a drought lasting five years. The DRA reflects 

anticipated water demands and supplies prior to any expected benefits associated with 

water supply shortage responses included in the City’s WSCP (provided in Chapter 8). In 

addition to historical drought hydrology, the City considered impacts to water supplies 

and demands based on climate change conditions (discussed in Section 4.5) and 

anticipated regulatory changes, including the urban water use objectives (discussed in 

Section 4.2.4) 

 

 

 WORKSHEETS AND REPORTING TABLES 

The City’s current and projected water demands, including the water demands for each 

of the City’s water use sectors, are provided in five-year increments over the next 25 

years (and through CY 2045) in Tables 4-1, 4-2, and 4-3. 

 

 OPTIONAL PLANNING TOOL USE ANALYSIS WORKSHEET 

 

As discussed in Section 4.2.5, DWR has deemed the “Planning Tool Worksheet” as 

optional and the City is not required by DWR to use the tool. The City has provided 

sufficient water supplies to its customers, including during long-term droughts and years 

with historically high water demands. The City has also been able to provide water service 

to meet maximum day water demands for these years, including during the summer 

months.  A further discussion regarding the reliability of the City’s water supply source is 

provided in Chapter 7. 
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 DWR 2020 UWMP SUBMITTAL TABLES 

 

The City’s current water demands for each of the water use sectors during CY 2020 are 

provided in Table 4-1. The City’s projected water demands for each of the water use 

sectors, in five-year increments over the next 25 years (and through CY 2045), are 

provided in Table 4-2.  The City’s total projected water demands, including potable and 

recycled water, in five-year increments over the next 25 years (and through CY 2045), 

are summarized in Table 4-3. The City’s distribution system water losses over the past 

five years, based on the sum of the real and apparent water losses, are summarized in 

Table 4-4. The City’s annual AWWA water loss audits are provided in Appendix E.  

 

 WATER USE FOR LOWER INCOME HOUSEHOLDS 

_______________________________________________________________________ 
 
CWC 10631.1. 

 
(a) The water use projections required by Section 10631 shall include projected water use 
for single-family and multifamily residential housing needed for lower income households, 
as defined in Section 50079.5 of the Health and Safety Code, as identified in the housing 
element of any city, county, or city and county in the service area of the supplier. 
 

California Health and Safety Code 50079.5. 
 
(a) "Lower income households" means persons and families whose income does not 
exceed the qualifying limits for lower income families… In the event the federal standards 
are discontinued, the department shall, by regulation, establish income limits for lower 
income households for all geographic areas of the state at 80 percent of area median 
income, adjusted for family size and revised annually. 

________________________________________________________________________ 
 

The City’s water demand projections provided in Table 4-3 include projected water 

demands for lower income single-family and multi-family households.  A lower income 

household is defined as a household with an income less than 80 percent of the area 

median income, adjusted for family size. For the purpose of this evaluation the entire Los 

Angeles County was used for the “area median income”. The total number of lower 

income households within the City’s service area was estimated based on billing records 

provided by the City, a review of median household income range statistics provided by 
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the U.S. Census Bureau (https://data.census.gov/cedsci/), and a review of GIS maps of 

Disadvantaged Communities5 (DACs), including block groups, tracts, and places, 

provided by DWR. The estimated number of lower income households located within the 

City’s service area is approximately 27 percent of the total number of households. As 

indicated in Table 4-2, the total projected residential water demands within the City in 

2045 is estimated at about 6,007 AFY. Based on a 27 percent use factor of total 

residential water demands, the projected water demand for lower income households will 

be about 1,622 AFY by CY 2045.  The projected water demands for lower income 

households were included in the City’s total projected water demands, as indicated in 

Table 4-5.   

 

Table 4-5 Inclusion in Water Use Projections 

 

 

 

 

 
5 GIS information for DACs is based on data from the US Census showing census block groups, tracts, and 
places identified as disadvantaged communities (less than 80 percent of the State's median household 
income) or severely disadvantaged communities (less than 60 percent of the State's median household 
income) 

Are Future Water Savings Included in Projections?
(Refer to Appendix K of UWMP Guidebook)

Drop down list (y/n)       Yes

If "Yes"  to above, state the section or page number, in the cell to 

the right, where citations of the codes, ordinances, or otherwise are 

utilized in demand projections are found.  

Section 4.2.6 

and Chapter 

8

Are Lower Income Residential Demands Included In Projections?  
Drop down list (y/n)

Yes

Submittal Table 4‐5 Retail Only:  Inclusion in Water Use Projections

NOTES: 
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 CLIMATE CHANGE CONSIDERATIONS 

_______________________________________________________________________ 
 
CWC 10630. 

 
It is the intention of the Legislature, in enacting this part, to permit levels of water 
management planning commensurate with the numbers of customers served and the 
volume of water supplied, while accounting for impacts from climate change. 
 

CWC 10635. 
 
(b) Every urban water supplier shall include, as part of its urban water management plan, 
a drought risk assessment for its water service to its customers as part of information 
considered in developing the demand management measures and water supply projects 
and programs to be included in the urban water management plan. The urban water 
supplier may conduct an interim update or updates to this drought risk assessment within 
the five-year cycle of its urban water management plan update. The drought risk 
assessment shall include each of the following… 
 
(4) Considerations of the historical drought hydrology, plausible changes on projected 
supplies and demands under climate change conditions, anticipated regulatory changes, 
and other locally applicable criteria. 

________________________________________________________________________ 
 

Climate is defined as “the average course or condition of the weather at a place usually 

over a period of years as exhibited by temperature, wind velocity and precipitation6”. A 

change in the climate which produces a greater amount of precipitation (i.e. more runoff 

and/or snowpack) and lower temperatures is generally a benefit to water supplies. 

However, drought conditions which may result in decreased precipitation, decreased 

runoff, and increased temperature may adversely affect an urban water supplier’s ability 

to meet demands by potentially impacting supplies. Consequently, the focus of impacts 

of climate change is on these adverse consequences. 

 

Section 6.2 of this 2020 Plan describes the City’s source of water supply, management 

practices associated with this source, and the long-term reliability of this source. Section 

7.3 includes a DRA which considers the potential impacts of climate change to the City’s 

water supply source. Chapter 8 provides a detailed discussion of the City’s WSCP, 

 
6 www.merriam-webster.com 
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including, but not limited to, the six standard water shortage levels in the event climate 

change results in a reduction to water supplies associated with a periodic drought 

condition. The following is a discussion of the City’s source of supply, how this source 

may be impacted by climate change, and the proactive actions the City and other 

local/regional water managers may take to address the potential climate change impacts 

on water supplies.  

 

Imported Water Supplies  

 

The City receives treated imported water as discussed in Section 6.2.1 and relies on the 

WRD to manage the groundwater supplies of the Central Basin. Consequently, the City 

indirectly relies on the Metropolitan Water District of Southern California for those 

imported water supplies. MWD has prepared a Regional 2020 Urban Water Management 

Plan which includes a discussion (Section 2.6 in MWD’s 2020 UWMP) of the reliability of 

its water supplies and the impacts of climate change and is incorporated by reference in 

this Plan. Furthermore, the City is a sub-agency of the Central Basin Municipal Water 

District which has also provided a discussion of climate change considerations and that 

discussion is included by reference. The following is a brief summary of MWD’s efforts: 

 

Resource Planning 

 

 MWD has established the Robust Decision Making (RDM) approach to identify 

vulnerabilities to its water supplies. Climate change information was applied to 

MWD’s simulated water supply scenarios to demonstrate the vulnerability of water 

supplies to climate change. 

 

 MWD altered the inflow hydrology scenarios on the Colorado River simulation 

model to reflect modified inflow to MWD’s Colorado River aqueduct. 
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Knowledge Sharing and Research Support 

 

 MWD is an active and founding member of the Water Utility Climate Alliance 

(WUCA) which includes 12 nationwide partners collaborating on climate change 

considerations. As such, MWD shares agency actions on climate change and 

adaptation. WUCA has also released numerous research papers on climate 

change. 

 

Implementation of Programs and Policies 

 

 MWD’s programs include the use of solar energy, use of ride share programs, and 

reduction of greenhouse emissions. Collectively these actions are intended to 

impact the effects of climate change. 

 

Groundwater Supplies – Central Basin 

 

The City relies on groundwater produced from the Central Basin as noted in Section 6.2.2 

of this UWMP. As previously noted, the Central Basin has been identified by DWR as a 

very low-priority groundwater basin partially due to the fact it is adjudicated. In that regard, 

the Central Basin is actively managed by the Water Replenishment District of Southern 

California which serves as the Central Basin Watermaster and those management 

activities are described in detail in Section 6.2.2.  

 

Recognizing the potential impacts of climate change on the Central Basin groundwater 

supplies (decreased local runoff and replenishment, along with increased groundwater 

production, may lead to decreased groundwater levels), the City has used climate tools 

available on the California Energy Commission’s Cal-Adapt website (https://cal-adapt.org/) 

to identify potential future climate change cycles for the Central Basin. The Cal-Adapt 

website has been developed by the Geospatial Innovation Facility at the University of 
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California, Berkeley with funding and advisory oversight by the California Energy 

Commission and California Strategic Growth Council.   

 

To address the uncertainty in future greenhouse gas emissions, Cal-Adapt has developed 

a Representative Concentration Pathway 4.5 (RCP 4.5) scenario and a Representative 

Concentration Pathway 8.5 (RCP 8.5) scenario.  RCP 4.5 represents a scenario in which 

greenhouse gas emissions peak around 2040, then decline and stabilize.  RCP 8.5 

represents a scenario in which emissions continue to strongly rise through 2050 and 

plateau around 2100.  RCP 4.5 is a “medium” emissions scenario that models a future in 

which there is an effort made by societies to reduce greenhouse gas emissions, whereas 

RCP 8.5 is a “business-as-usual” scenario.  For the City’s climate change analysis, the 

RCP 4.5 scenario was selected. 

 

The Cal-Adapt climate tools also incorporate several General Circulation Models (GCMs), 

which represent physical processes in the atmosphere, ocean, and land surface.  These 

GCMs projected future climates under conditions such as warm/dry, cooler/wetter, and 

average simulations.  For the City’s climate change analysis, the average condition GCM 

(CanESM2) was selected. 

 

The climate tools available on the Cal-Adapt website were used to simulate projected 

annual precipitation and annual average maximum temperature in the Central Basin.  An 

electronic boundary of the Central Basin was submitted online through the Cal-Adapt 

website in a “KML” file format (i.e. Google Earth format) and data using several of the 

available climate tools was generated.  

 

Based on the data generated by the Cal-Adapt simulations (see Appendix F), the average 

annual rainfall in the Central Basin is projected to be 14.90 inches over the next 25 years 

(through 2045), compared to a historical average of 13.72 inches (from 1950 through 

2019). In addition, the average maximum temperature is projected to be 78.4 degrees 

Fahrenheit compared to a historical average of 75.4 degrees Fahrenheit. Although there 
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may be more precipitation in the future, it may be more likely to fall as rainfall compared 

to snowfall. The simulations do not denote the duration or intensity of storms contributing 

to the annual precipitation. Notwithstanding, the San Gabriel River watershed includes a 

complex and interconnected series of dams, reservoirs and replenishment basins to 

capture stormwater runoff. In an average to below average year of precipitation, over 95 

percent of the precipitation in the watershed is retained within the watershed and is not 

lost to the ocean. Consequently, most if not all precipitation (whether it is rain or snowfall) 

likely will be captured for use in the Central Basin area and not adversely impacted by a 

potentially higher average annual temperature.  

 

Recognizing these potential impacts to local hydrology resulting from climate change and 

the resultant impacts to the groundwater supplies, WRD has taken (and may reinstate as 

needed) the following proactive actions to anticipate and circumvent the potential impacts 

of climate change. These actions will enable the City to rely on the Central Basin as a 

reliable source of supply. 

  

Recycled Water Groundwater Replenishment 

 

The WRD has actively used recycled water for groundwater replenishment for many 

decades. Historically the recycled water replenishment was supplemented with untreated 

imported water replenishment as part of Central Basin management. However, WRD has 

also established the Water Independence Now (WIN) program. The WIN program 

includes a treatment facility (previously referred to as the Groundwater Reliability 

Improvement Program) which includes ultrafiltration, reverse osmosis, and ultraviolet 

disinfection and advanced oxidation to treat recycled water by significantly reducing the 

total dissolved solids concentration. This action will gradually help to improve the water 

quality of the Central Basin, plus reduce or eliminate the future need to purchase 

untreated imported water. 
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 Water Storage Programs 

 

The Central Basin Adjudication allows Parties to the Judgment to pump up to 20 percent 

more of its annual Allowed Pumping Allocation plus any carry-over water rights as 

described in Section 6.2.2. In addition, the Central Basin Judgment includes an 

amendment which implemented a water storage program. A party may store up to 50 

percent of the party’s Allowed Pumping Allocation in an Individual Storage Account and 

150 percent of the party’s Allowed Pumping Allocation in a Community Storage Account 

if space is available. The amendments also allow parties to convert unused Allowed 

Pumping Allocation to stored water and revised the amount of carryover to be equal to 60 

percent of the party’s Allowed Pumping Allocation minus the amount of carryover water 

set aside for storage. The purpose of the storage program creates an added reliability in 

water supply from the Central Basin.  

 



 
2020 Urban Water Management Plan

  
 

 

T h e   C i t y   o f   C e r r i t o s   Page 5‐1 

CHAPTER 5  

SB X7-7 BASELINE, TARGETS, AND 2020 COMPLIANCE 

 

LAY DESCRIPTION – CHAPTER 5 

 
 

SB X7-7 BASELINES, TARGETS, AND 2020 COMPLIANCE 

 

Chapter 5 (SB X7-7 Baselines, Targets, and 2020 Compliance) of the City’s 2020 Plan 

discusses and provides the following: 

 

 The Water Conservation Act of 2009 (or SB X7-7) required that the State of 

California achieve a 20 percent reduction in urban water use by the year 2020. 

 SB X7-7 required urban water suppliers, including the City, to develop a “2020 Water 

Use Target” to assist the State of California to achieve the 20 percent reduction.  The 

2020 Water Use Target represents the amount of water each person should use per 

day (i.e. gallons per capita per day or GPCD) by the year 2020. 

 The City previously determined its 2020 Water Use Target during the preparation of 

its 2015 Plan by completing standardized tables (or the SB X7-7 Verification Form) 

to demonstrate compliance with the Water Conservation Act of 2009. The City’s SB 

X7-7 Verification Form has not been modified and is included as part of this 2020 

Plan as Appendix G.  The City’s 2020 Water Use Target is 142 GPCD. 

 The City’s 2020 Plan incorporates the 2020 Water Use Target and determines 

compliance based on actual water use. 

 The population within the City’s service area during CY 2020 is estimated at 50,143. 

The City’s population was estimated using information provided by the Southern 

California Association of Governments and from the California Department of Water 

Resources’ online “Population Tool” which incorporates United States Census data 
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in a Geographic Information Systems format to estimate the population within the 

City’s service area. 

 The City’s “gross water” use represents the total volume of water entering its 

distribution system from its water supply sources.  The City’s gross water use 

excludes recycled water deliveries or water conveyed to another supplier.  The City’s 

annual gross water during CY 2020 was 7,227 AF. 

 The City’s per-capita water use is based on the gross water use divided by the 

population. The City’s per-capita water use during Calendar Year 2020 was 129 

GPCD. The City’s confirmed 2020 Water Use Target is 142 GPCD.   The City’s per-

capita water use during Calendar Year 2020 meets the 2020 Water Use Target. 

 The City has also demonstrated compliance with the 2020 Water Use Target by 

completing the SB X7-7 2020 Compliance Form (provided in Appendix H). 

 
 

 GUIDANCE FOR WHOLESALE SUPPLIERS 

_______________________________________________________________________ 
 
CWC 10608.12. 

 
(I) “Urban wholesale water supplier,” means a water supplier, either publicly or privately 
owned, that provides more than 3,000 acre-feet of water annually at wholesale for potable 
municipal purposes.  

________________________________________________________________________ 
 

The City is not a wholesale agency and is not required by DWR to complete Section 5.1. 

 

 

  SB X7-7 FORMS AND SUMMARY TABLE 

 

The City previously calculated “Baseline” water uses and a “2020 Water Use Target” in 

its 2015 Plan.  There were two different Baseline periods identified (including a 10-year 

Baseline period and a 5-year Baseline period). The average water use within these 

Baseline periods, expressed in GPCD, represents the Baseline water use for each period.  
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The Baseline water uses were used to determine The City’s 2020 Water Use Target 

(which represents the per capita water use target for 2020 pursuant to SB X7-7).  

 

According to Section 10608.22 of the CWC, if an urban retail water supplier’s 5-year 

Baseline period water use is greater than 100 GPCD, the calculated 2020 Water Use 

Target may need to be reduced.   A 5-year Baseline period was identified by the City and 

information regarding the starting year, ending year, and average water use rate during 

this period is provided in Table 5-1.  The average was use rate during the identified 5-

year Baseline period was greater than 100 GPCD.  As a result, the 5-year Baseline period 

was used to determine whether the 2020 Water Use Target required any adjustments. 

 

The City’s calculated 2020 Water Use Target was compared with the 95 percent of the 

average water use within the 5-year Baseline to confirm whether any adjustments were 

required.  The City’s confirmed 2020 Water Use Target is 142 GPCD and is summarized 

in Table 5-1. 

 

 SB X7-7 VERIFICATION FORM (BASELINES AND TARGETS) 

 

The City’s service area has not changed (i.e. expansion or contraction) since the 2015 

Plan was prepared.  The City’s 2020 Plan incorporates the Baseline water uses and 2020 

Water Use Target calculated in the 2015 Plan. The City previously prepared standardized 

tables (SB X7-7 Verification Form) to demonstrate compliance with the Water 

Conservation Act of 2009 in its 2015 Plan, including compliance with the City’s 2015 

Interim Water Use Target. The City’s SB X7-7 Verification Form has not been modified 

and is included as part of this 2020 Plan as Appendix G. 
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 SB X7-7 COMPLIANCE FORM 

 

The City’s compliance with its 2020 Water Use Target is summarized in the following 

sections.  The City has also demonstrated compliance with the 2020 Water Use Target 

by completing the SB X7-7 2020 Compliance Form (provided in Appendix H). 

 

 SUBMITTAL TABLES 5-1 AND 5-2 

 

Summary information from the SB X7-7 Verification Form and from the SB X7-7 2020 

Compliance Form is provided in Tables 5-1 and 5-2 below. 

 

Table 5-1 Baselines and Targets Summary from SB X7-7 Verification Form 

 

 

10‐15 

year
1997 2010 164

5 Year 2004 2008 161

Submittal Table 5‐1 Baselines and Targets Summary            

From SB X7‐7 Verification Form

Retail Supplier or Regional Alliance Only

*All cells in this table should be populated manually from the supplier's 

SBX7‐7 Verification Form and reported in
 
Gallons per Capita per Day 

(GPCD)                                                                                                                         

NOTES:

142

Baseline 

Period
Start Year *     End Year *   

Average 

Baseline  

GPCD*

Confirmed 

2020 Target*
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Table 5-2 2020 Compliance from SB X7-7 2020 Compliance Form 

 

 

 REGIONAL UWMP/ REGIONAL ALLIANCE  

 

As discussed in Section 2.4, the City’s 2020 Plan was not developed as part of a Regional 

Alliance. Information from the City’s 2020 Plan is not required to be reported in a Regional 

Alliance report. 

 

 

 BASELINE AND TARGET CALCULATIONS FOR 2020 UWMPS 

 

 SUPPLIER SUBMITTED 2015 UWMP, NO CHANGE TO SERVICE AREA 

 

The general requirements associated with determining the Baseline periods, Baseline 

water uses, and 2020 Water Use Target were previously provided by DWR.  Based on 

the requirements, the City calculated the Baseline water uses and 2020 Water Use Target 

Actual    

2020 GPCD*

2020 TOTAL 

Adjustments*

Adjusted 2020 

GPCD* 

(Adjusted if 

applicable)

129 0 129 142 Y

NOTES:

2020 

Confirmed 

Target GPCD*

Did Supplier 

Achieve 

Targeted 

Reduction for 

2020? Y/N

2020 GPCD

Submittal Table 5‐2: 2020 Compliance                                                     

From SB X7‐7 2020 Compliance Form

Retail Supplier or Regional Alliance Only

*All cells in this table should be populated manually from the supplier's SBX7‐7 2020 

Compliance Form and reported in Gallons per Capita per Day (GPCD) 
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in its 2015 Plan. The City’s service area has not changed (i.e. expansion or contraction) 

since the 2015 Plan was prepared.  The City’s 2020 Plan incorporates the Baseline water 

uses and 2020 Water Use Target calculated in the 2015 Plan. The City’s SB X7-7 

Verification Form is included in Appendix G.   

 

As discussed in Section 5.2.1, the City prepared standardized tables (SB X7-7 Verification 

Form) to demonstrate compliance with the Water Conservation Act of 2009. The City’s 

SB X7-7 Verification Form is provided in Appendix G and includes Baseline water uses 

and the 2020 Water Use Target. A summary of the Baseline water uses and 2020 Water 

Use Target is provided below. 

 

The CWC allows an urban water supplier to calculate up to a 15-year Baseline period if 

at least 10 percent of its 2008 retail water demands were met through recycled water 

deliveries within its service area, otherwise calculation of a 10-year Baseline period is 

required. The City’s recycled water deliveries were less than 10 percent of its retail water 

demands during CY 2007. Consequently, a 10-year Baseline period was identified by the 

City and information regarding the starting year, ending year, and average water use rate 

during this period is provided in Table 5-1. Water systems could potentially identify their 

2020 Water Use Target by calculating 80 percent of the 10-year Baseline water use. 

 

 

 METHODS FOR CALCULATING POPULATION AND GROSS WATER USE 

 

 SERVICE AREA POPULATION 

 
________________________________________________________________________ 
 
CWC 10608.20. 

 
(e) An urban retail water supplier shall include in its urban water management plan due in 
2010 pursuant to Part 2.6 (commencing with Section 10610) the baseline daily per capita 
water use, urban water use target, interim urban water use target, and compliance daily 
per capita water use, along with the bases for determining those estimates, including 
references to supporting data. 
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(f) When calculating per capita values for the purposes of this chapter, an urban retail 
water supplier shall determine population using federal, state, and local population reports 
and projections. 
 

CWC 10644. 
 

(a)(2) The plan… shall include any standardized forms, tables, or displays specified by 
the department. 

________________________________________________________________________ 
 

A discussion regarding the City’s compliance with the 2020 Water Use Target is provided 

in Section 5.5.  Compliance with the 2020 Water Use Target is based on the total 

estimated population within the City’s water service during CY 2020.  Because U.S. 

Census 2020 population data was not available during the preparation of the 2020 Plan, 

the City reviewed the methodologies recommended by DWR to estimate the CY 2020 

population.  The population methodology used by the City in the 2020 Plan is provided 

below. 

 

The City initially reviewed the available historical populations within its service area for 

population growth trends. The City determined historical U.S. Census population within 

its service area using DWR’s Population Tool (https://wuedata.water.ca.gov/).  The City’s 

service area boundary was uploaded to DWR’s Population Tool in a “KML” file format (i.e. 

Google Earth format). The KML file was originally created in GIS shapefile format and 

converted into a KML format. The uploaded KML file represents The City’s service area 

boundary from 1990 to present (2020). DWR’s Population Tool utilized U.S. Census data 

from 1990, 2000, and 2010, along with the City’s service area boundary, to estimate the 

population served by the City in the years 1990, 2000, 2010, and 2020. 

 

The City reviewed population projection estimates from data provided by SCAG. The data 

provided by SCAG was based on “The 2020-2045 Regional Transportation Plan / 

Sustainable Communities Strategy of the Southern California Association of 

Governments", dated September 2020. Population projection data was also provided in 

SCAG’s “Pre-Certified Local Housing Data for the City of Cerritos”, dated April 2021. 
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The City’s Plan incorporates a 2020 population estimate based on U.S. Census American 

Community Survey and from the California Census 2020, consistent with the population 

estimates from the other sources discussed above. The estimated population within the 

City’s service area for CY 2020 is estimated to be 50,143.  The CY 2020 population is 

consistent with the historical population growth trends. The City’s CY 2020 population is 

presented in Table 3 of the SB X7-7 2020 Compliance Form.  

 

 GROSS WATER USE 

_______________________________________________________________________ 
 
CWC 10608.12. 

 
(h) “Gross water use” means the total volume of water, whether treated or untreated, 
entering the distribution system of an urban retail water supplier, excluding all of the 
following: 
 

(1) Recycled water that is delivered within the service area of an urban retail water 
supplier or its urban wholesale water supplier. 
(2) The net volume of water that the urban retail water supplier places into long-term 
storage. 
(3) The volume of water the urban retail water supplier conveys for use by another 
urban water supplier. 
(4) The volume of water delivered for agricultural use, except as otherwise provided in 
subdivision (f) of Section 10608.24. 

 
California Code of Regulations Title 23 Division 2 Chapter 5.1 Article 1, Section 596. 

 
(a) An urban retail water supplier that has a substantial percentage of industrial water use 
in its service area is eligible to exclude the process water use of existing industrial water 
customers from the calculation of its gross water use to avoid a disproportionate burden 
on another customer sector. 

________________________________________________________________________ 
 

Gross water use represents the total volume of water entering a distribution system (but 

excludes recycled water deliveries, water placed into long term storage, water conveyed 

to another supplier, water delivered for agricultural use, and process water if there is a 

substantial percentage used for industrial purposes) over a 12-month period.  The City’s 

annual gross water use amounts are based on the total amount of water entering the 

City’s distribution system from its water supply sources (including groundwater production 
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wells and purchased imported water).  The annual gross water use by the City during CY 

2020 was 7,227 AF.  

 

The annual gross water use amounts within the City for each year of the Baseline periods 

(discussed in Section 5.2) are provided in SB X7-7 Verification Form, Table 4 (Appendix 

G). A further discussion of the Baseline periods is provided in Section 5.2. 

 

The City currently does not use indirect recycled water within its service area. The City is 

not required by DWR to complete SB X7-7 Verification Form, Table 4-B. 

 

Industrial process water is not subtracted from the City’s gross water use provided in SB 

X7-7 Verification Form, Table 4. The City is not required by DWR to complete SB X7-7 

Verification Form, Table 4-C.1, Table 4-C.2, Table 4-C.3, Table 4-C.4, and Table 4-D. 

 
 

 2020 COMPLIANCE DAILY PER CAPITA WATER USE (GPCD) 

_______________________________________________________________________ 
 
CWC 10608.12. 

 
(f) “Compliance daily per capita water use” means the gross water use during the final 
year of the reporting period, reported in gallons per capita per day. 
 

CWC 10608.20. 
 

(e) An urban retail water supplier shall include in its urban water management plan due in 
2010… compliance daily per capita water use, along with the bases for determining those 
estimates, including references to supporting data. 

________________________________________________________________________ 
 
 

As discussed in Section 5.5, the annual gross water use by the City during CY 2020 was 

7,227 AF. As discussed in Section 5.4, the estimated population within the City’s service 

area for CY 2020 is 50,143.  As a result, the City’s per-capita water use during CY 2020 

was 129 GPCD. As discussed in Section 5.2, the City’s confirmed 2020 Water Use Target 

is 142 GPCD.   The City’s per-capita water use during CY 2020 meets the 2020 Water 
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Use Target and is in compliance. The City has also demonstrated compliance with the 

2020 Water Use Target by completing the SB X7-7 2020 Compliance Form (provided in 

Appendix H). 

 
 

 2020 ADJUSTMENTS FOR FACTORS OUTSIDE OF SUPPLIER’S 

CONTROL  

______________________________________________________________________ 
 
CWC 10608.24. 

 
(d)(1) When determining compliance daily per capita water use, an urban retail water 
supplier may consider the following factors: 
 

(A) Differences in evapotranspiration and rainfall in the baseline period compared to the 
compliance reporting period. 

(B) Substantial changes to commercial or industrial water use resulting from increased 
business output and economic development that have occurred during the reporting 
period. 

(C) Substantial changes to institutional water use resulting from fire suppression services 
or other extraordinary events, or from new or expanded operations, that have occurred 
during the reporting period. 

(2) If the urban retail water supplier elects to adjust its estimate of compliance daily per 
capita water use due to one or more of the factors described in paragraph (1), it shall 
provide the basis for, and data supporting, the adjustment in the report required by Section 
10608.40. 

 
Methodologies for Calculating Baseline and Compliance Urban Per Capita Water 
Use, Methodology 4. 

 

This section discusses adjustments to compliance-year GPCD because of changes in 
distribution area caused by mergers, annexation, and other scenarios that occur between 
the baseline and compliance years. 

________________________________________________________________________ 
 

The City has determined compliance with the 2020 Water Use Target without adjusting 

its annual gross water use during CY 2020. 

 

 2020 ADJUSTMENTS TO 2020 GROSS WATER USE 
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The City’s 2020 Plan incorporates the Baseline water uses and 2020 Water Use Target 

calculated in the 2015 Plan.  There were no special situations that required the City to 

recalculate the Baseline water uses and 2020 Water Use Target. 

 

 IF SUPPLIER DOES NOT MEET 2020 TARGET 

 

The City’s per-capita water use during CY 2020 meets the 2020 Water Use Target and is 

in compliance. 

 

 

 REGIONAL ALLIANCE 

 

As discussed in Section 2.4, the City’s 2020 Plan was not developed as part of a Regional 

Alliance. Information from the City’s 2020 Plan is not required to be reported in a Regional 

Alliance report. 
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CHAPTER 6  

WATER SUPPLY CHARACTERIZATION 

 

LAY DESCRIPTION – CHAPTER 6 

 

WATER SUPPLY CHARACTERIZATION 

 

Chapter 6 (Water Supply Characterization) of the City’s 2020 Plan discusses and 

provides the following: 

 

 The City’s water supply sources include: groundwater pumped from the Central 

Basin, imported water purchased from MWD through CBMWD, and recycled water 

purchased from LACSD. 

 A tabulation of the City’s historical water supplies is provided in Section 6.1.  

 A discussion regarding the City’s imported water supplies purchased from Central 

Basin Municipal Water District is provided. Information regarding imported water 

connections, capacities, reliability, and historical production is provided. 

 A discussion regarding the City’s groundwater supplies from the Central Basin is 

provided. Information regarding basin location, adjudication, management, water 

levels, water quality, water rights, and historical production is provided. 

 A discussion regarding the City’s recycled water supplies is provided. The City’s 

recycled water supplies are produced by the Sanitation Districts of Los Angeles 

County. The City uses recycled water for landscape irrigation at parks, schools, 

golf courses, Artesia Cemetery, Cerritos College, medians and parkways, and a 

nursery and greenbelts as well as industrial use at local companies for carpet dying 

and concrete mixing. 

 The City’s proposed future projects to maximize its water supply resources are 

discussed. 
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 The City’s “energy intensity” is discussed and represents the quantity of energy 

consumed, measured in kilowatt hours, divided by the volume of water, measured 

in acre-feet over a one-year period.  The total energy intensity associated with the 

City’s water management processes was estimated during CY 2019.  

 

In this Chapter, the City will identify and describe each of its sources of water supply. In 

addition, the City will describe the following: 

 

 Management of its water supply source; 

 Current provisions of a basin adjudication or Groundwater Sustainability Plan, as 

applicable, pertaining to management of groundwater supplies; 

 Measures the City is taking to develop potential new sources of water supply (as 

applicable); and, 

 Opportunities for exchanges and transfers on a long- or short-term basis. 

 

The characterization of the City’s water supply source will account for the anticipated 

availability during a normal year, a single dry year, a five consecutive year drought, along 

with projections through CY 2045. 
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 WATER SUPPLY ANALYSIS OVERVIEW 

_______________________________________________________________________ 
 
CWC 10631. 

 
(b) Identify and quantify, to the extent practicable, the existing and planned sources of 
water available to the supplier over the same five-year increments described in 
subdivision (a), providing supporting and related information, including all of the following: 
 
(1) A detailed discussion of anticipated supply availability under a normal water year, 
single dry year, and droughts lasting at least five years, as well as more frequent and 
severe periods of drought, as described in the drought risk assessment. For each source 
of water supply, consider any information pertinent to the reliability analysis conducted 
pursuant to Section 10635, including changes in supply due to climate change. 
 
(2) When multiple sources of water supply are identified, a description of the management 
of each supply in correlation with the other identified supplies 
 

CWC 10631. 
 

(h) An urban water supplier that relies upon a wholesale agency for a source of water shall 
provide the wholesale agency with water use projections from that agency for that source 
of water in five-year increments to 20 years or as far as data is available. The wholesale 
agency shall provide information to the urban water supplier for inclusion in the urban water 
supplier’s plan that identifies and quantifies, to the extent practicable, the existing and 
planned sources of water as required by subdivision (b), available from the wholesale 
agency to the urban water supplier over the same five-year increments, and during various 
water-year types in accordance with subdivision (f). An urban water supplier may rely upon 
water supply information provided by the wholesale agency in fulfilling the plan 
informational requirements of subdivisions (b) and (f).  

________________________________________________________________________ 

 

The City’s sources of water supply include: groundwater pumped from the Central Basin; 

treated, imported water from Metropolitan Water District of Southern California through 

Central Basin Municipal Water District; and recycled water purchased from the Sanitation 

Districts of Los Angeles County. A tabulation of the City’s historical water supplies is 

provided below. 

 

The City’s main source of water supply is groundwater pumped from the Central Basin. 

As noted on the tabulation below, the City regularly sells potable water to the City of 

Norwalk and Golden State Water Company. A portion of these sales include treated 

imported water, while the balance is groundwater. As discussed in Section 6.2.2, the 
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City’s current Allowed Pumping Allocation in the Central Basin is 4,680.03 AFY. As 

discussed in Section 6.2.7, the City leases Central Basin water rights on an annual basis 

to allow for additional production above its Allowed Pumping Allocation. 

 

Calendar 
Year 

System Water Supply Sources (AF) 

Sales to 
Norwalk 

and 
GSWC 

Total 
(City) 

Potable Water 

Recycled 
Water 

Subtotal Central 
Basin 

Groundwater 

Central 
Basin MWD 

Imported 
Water 

Potable 
Subtotal 

2011 8,568 445 9,012 2,220 11,232 (860) 10,372
2012 8,830 407 9,236 2,465 11,701 (759) 10,942
2013 9,080 366 9,445 2,465 11,910 (797) 11,113
2014 9,079 108 9,187 2,630 11,817 (778) 11,039
2015 6,275 1,451 7,726 2,221 9,946 (726) 9,220
2016 7,531 314 7,845 2,298 10,143 (799) 9,344
2017 8,238 0 8,238 2,137 10,374 (878) 9,497
2018 8,382 0 8,382 2,512 10,895 (783) 10,111
2019 7,996 79 8,076 2,227 10,302 (1,230) 9,072
2020 8,448 7 8,455 2,159 10,614 (1,228) 9,387

 

Source: Data provided by the City 

 

 SPECIFIC ANALYSIS APPLICABLE TO ALL WATER SUPPLY 

SOURCES 

 

The section below provides a discussion of the following information to the extent 

practical: 
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 The City’s existing and planned sources of water supply are identified; 

 The City’s source of supply is quantified in five-year increments through CY 2045; 

 The anticipated supply availability under normal, single dry, and five consecutive 

dry years, and any other water year conditions included in the DRA (see Chapter 

7) are described; 

 The management of the City’s water supply in correlation with other identified 

supplies is described; and, 

 Information pertinent to the reliability analysis, including climate change effects, is 

considered. 

 

The City historically has relied on groundwater pumped from the Central Basin; treated, 

imported water from Metropolitan Water District of Southern California through Central 

Basin Municipal Water District; and recycled water purchased from the Sanitation Districts 

of Los Angeles County. The following descriptions summarize the City’s sources of supply 

(detailed descriptions are provided in Section 6.2). 

 

Existing and Planned Sources of Supply 

 

Purchased Treated Imported Water  

 

The City has historically purchased treated imported water from CBMWD, as described 

in Section 6.2.1. In addition, Section 6.2.1 provides a detailed discussion of the existing 

and planned supply of the treated imported water, including a description of the 

management and reliability of those treated imported water supplies. Table 6-8 

summarizes the actual treated imported water supply for CY 2020. In addition, Table 6-9 

summarizes the projected water supply, in five-year increments, through CY 2045 under 

varying water supply conditions. 
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Groundwater 

 

The City has historically pumped groundwater directly from the Central Basin as 

described in Section 6.2.2. In addition, Section 6.2.2 provides a detailed discussion of the 

existing and planned supply of the groundwater, including a description of the 

management and reliability of those groundwater supplies. Table 6-8 summarizes the 

actual groundwater supplies for CY 2020. In addition, Table 6-9 summarizes the projected 

water supply, in five-year increments, through CY 2045 under varying water supply 

conditions. 

 

Surface Water 

 

The City does not use surface water supplies to meet its water demands. 

 

Storm Water  

 

The City has historically received groundwater from the Central Basin. Management and 

use of the stormwater runoff from the groundwater basin watershed is crucial to 

groundwater management. However, the City currently does not have its own program to 

beneficially use stormwater runoff as a direct source of supply.  However, a potential 

stormwater capture program within the City is discussed in Section 6.2.4. 

 

Wastewater and Recycled Water 

 

The City has historically purchased recycled water supplies from the Sanitation Districts 

of Los Angeles County as described in Section 6.2.5. In addition, Section 6.2.5 provides 

a detailed discussion of the existing and planned use of the recycled water, including a 

description of the management and reliability of those recycled water supplies. Table 6-8 

summarizes the actual recycled water supplies for CY 2020. In addition, Table 6-9 
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summarizes the projected recycled water supply, in five-year increments, through CY 

2045 under varying water supply conditions. 

 

 OTHER CHARACTERIZATION CONSIDERATIONS 

 

A description of the City’s water system along with a map of the area which receives water 

supplies from the City is included in Chapter 3. In addition, the agencies which manage 

the water supplies treated by the City are identified in Section 6.2.1 (imported water), 

6.2.2 (groundwater), 6.2.3 (surface water), 6.2.4 (stormwater), and 6.2.5 (recycled water).   

 

 OPTIONAL PLANNING TOOL 

 

As discussed in Section 4.2.5, DWR has created an optional “Planning Tool Worksheet” 

for water suppliers to review and assess monthly water use trends.  However, DWR has 

deemed the tool as optional and the City is not required by DWR to use the tool.  Section 

6.1 provides a tabulation of the City’s historical annual water uses for each water supply 

source. During the past 10 years, the City experienced a five consecutive year drought 

within its service area from CY 2011 to CY 2015. In addition, historical records indicate 

the City’s annual water demands typically have been even greater prior to CY 2012. The 

City has been able to provide sufficient water supplies to its customers, including during 

long-term droughts and years with historically high water demands. In addition, the City 

has been able to provide water service to meet maximum day water demands for these 

years, including during the summer months.  A further discussion regarding the reliability 

of the City’s water supply sources is provided in Chapter 7. 
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 NARRATIVE SECTIONS FOR SUPPLIER’S UWMP WATER SUPPLY 

CHARACTERIZATION 

 

 PURCHASED OR IMPORTED WATER 

 

CENTRAL BASIN MUNICIPAL WATER DISTRICT 

 

The City can purchase treated, imported water from Metropolitan Water District of 

Southern California through Central Basin Municipal Water District.    MWD imports water 

from the Colorado River through the Colorado River Aqueduct, owned and operated by 

MWD, and the State Water Project, which utilizes the California Aqueduct for transmission 

to Southern California. Water delivered to CBMWD’s sub-agencies can be treated at 

MWD’s Weymouth Treatment Plant located in the City of La Verne.  

 

CBMWD uses a tiered rate structure for water sales to its sub-agencies, including the 

City.  Any water purchases in excess of the Tier 1 allocation may incur Tier 2 rates. The 

City can purchase treated, imported water directly from its CENB-46 connection with a 

capacity of 30 cubic feet per second). The City’s purchases of treated, imported water 

from CBMWD over the past five years has been tabulated in Section 6.1. Over the past 

five years, the City has purchased 0 AFY to 314 AFY, with an average of 80 AFY from 

CBMWD. The City’s projected purchases of treated, imported water from CBMWD, over 

the next 25 years in five-year increments, is provided in Table 6-9. 

 

The City‘s treated imported water supplies from MWD, through CBMWD, may be 

impacted during a multi-year drought or other conditions which limits MWD from delivering 

sufficient water supplies to all of its member agencies, and consequently to the City. In 

anticipation of such a reduction in supplies, MWD developed a Water Supply Allocation 

Plan (WSAP) which is briefly described below. The WSAP provides a means of equitably 

providing reduced water supplies to each of MWD’s member agencies for up to 10 levels 

of reduction representing up to a 50 percent reduction. 
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During CY 2007, critically dry conditions impacted MWD’s water supply sources. In 

addition, a ruling in the Federal Courts in August 2007 provided protective measures for 

the Delta Smelt (and subsequently other aquatic species) in the Sacramento-San Joaquin 

River Delta resulting in restrictions on the availability of State Water Project water. As a 

result, MWD adopted a Water Supply Allocation Plan in February 2008 to allocate 

available water supplies to its member agencies. MWD revised the WSAP in December 

2014.  

 

The WSAP establishes ten different shortage levels and a corresponding Allocation to 

each member agency. Based on the shortage levels established by MWD, the WSAP 

provides a separate reduced Allocation to a member agency for its 1) Municipal and 

Industrial (M&I) retail demand and 2) replenishment demand. The WSAP formula 

considers historical local water production, full service treated water deliveries, 

agricultural deliveries and water conservation efforts when calculating each member 

agency’s Allocation. 

 

In general, the WSAP process calculates total historical member agency demand. That 

historical demand is then compared to member agency projected local supply for a 

specific Allocation year. The balance required from MWD, less an Allocation reduction 

factor, is the member agency’s “Water Supply Allocation” of imported water from MWD. 

When a member agency reduces its local demand through conservation or other means, 

the Allocation of imported water will increase. Depending on MWD’s available supply, 

MWD can establish a specific WSAP shortage level. The shortage level causes a regional 

reduction and calculates an allocation for each of its member agency. Additional 

information about MWD’s WSAP is provided in MWD’s Regional 2020 UWMP which is 

incorporated by reference. The following is a summary of MWD’s water shortage levels: 
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Level 1 – Regional Percent Reduction of 5% 

Level 2 – Regional Percent Reduction of 10% 

Level 3 – Regional Percent Reduction of 15% 

Level 4 – Regional Percent Reduction of 20% 

Level 5 – Regional Percent Reduction of 25% 

Level 6 – Regional Percent Reduction of 30% 

Level 7 – Regional Percent Reduction of 35% 

Level 8 – Regional Percent Reduction of 40% 

Level 9 – Regional Percent Reduction of 45% 

Level 10 – Regional Percent Reduction of 50%  

 

In response to a fourth consecutive year of below average rainfall and critically dry 

conditions, MWD declared a WSAP Allocation Level 3 for fiscal year 2015-16, which 

represented a regional reduction of 15 percent. MWD rescinded the WSAP for fiscal year 

2016-17 and has not reinstated the WSAP since that time.  

 

 GROUNDWATER 

_______________________________________________________________________ 
 
CWC 10631. 

 
(b)(4) If groundwater is identified as an existing or planned source of water available to 
the supplier, all of the following information:  
 
(A) The current version of any groundwater sustainability plan or alternative adopted 
pursuant to Part 2.74 (commencing with Section 10720), any groundwater management 
plan adopted by the urban water supplier, including plans adopted pursuant to Part 2.75 
(commencing with Section 10750), or any other specific authorization for groundwater 
management for basins underlying the urban water supplier’s service area.  
 
(B) A description of any groundwater basin or basins from which the urban water supplier 
pumps groundwater. For basins that a court or the board has adjudicated the rights to 
pump groundwater, a copy of the order or decree adopted by the court or the board and 
a description of the amount of groundwater the urban water supplier has the legal right to 
pump under the order or decree. For a basin that has not been adjudicated, information 
as to whether the department has identified the basin as a high- or medium-priority basin 
in the most current official departmental bulletin that characterizes the condition of the 
groundwater basin, and a detailed description of the efforts being undertaken by the urban 
water supplier to coordinate with groundwater sustainability agencies or groundwater 
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management agencies listed in subdivision (c) of Section 10723 to maintain or achieve 
sustainable groundwater conditions in accordance with a groundwater sustainability plan 
or alternative adopted pursuant to Part 2.74 (commencing with Section 10720).  
 
(C) A detailed description and analysis of the location, amount, and sufficiency of 
groundwater pumped by the urban water supplier for the past five years. The description 
and analysis shall be based on information that is reasonably available, including, but not 
limited to, historic use records.  
 
(D) A detailed description and analysis of the amount and location of groundwater that is 
projected to be pumped by the urban water supplier. The description and analysis shall 
be based on information that is reasonably available, including, but not limited to, historic 
use records. 

________________________________________________________________________ 
 

CENTRAL BASIN 

 

Central Basin - Sustainable Groundwater Management Act 

 

The Central Basin is a subbasin of the Coastal Plain of Los Angeles Groundwater Basin 

pursuant to DWR Bulletin 118, Basin Number 4-11.04.  Pursuant to the Sustainable 

Groundwater Management Act of 2014 (SGMA), the Central Basin was named as an 

adjudicated groundwater basin and is exempt from the requirements of developing a 

Groundwater Sustainability Plan (GSP) and subsequently was designated a very-low-

priority basin in DWR’s 2019 SGMA Basin Prioritization report. In compliance with SGMA, 

the Central Basin Watermaster (which is the Water Replenishment District of Southern 

California, or WRD) submits its Annual Report to DWR. 

 

Central Basin - Adjudication 

 

On January 2, 1962, the Central and West Basin Water Replenishment District (now the 

Water Replenishment District of Southern California) filed Case No. 786,656 in the 

Superior Court, County of Los Angeles, naming more than 700 parties as defendants.  It 

sought to adjudicate water rights of groundwater and regulate pumping from the Central 

Basin.  By September 1962, a proposed agreement had been approved by a sufficient 

number of water producers (producers owning over 75 percent of the Assumed Relative 
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Rights within Central Basin) to guarantee control over groundwater pumping in Central 

Basin.  On September 28, 1962, the Court signed the “Order Pursuant to Stipulation and 

Interim Agreement and Petition for Order” and appointed the Department of Water 

Resources as Watermaster. 

 

Subsequently, a stipulated judgment was drafted.  Approval was received by public utility 

water companies and other producers representing well over 200,000 AF, or 75 percent, 

of the total rights within Central Basin.  This was a prerequisite to filing the stipulated 

judgment with the Court.  On May 17, 1965, the case went to trial before Judge Edmund 

M. Moor.  Following testimony on engineering, geology, hydrology, and safe yield of 

Central Basin and arguments on water right entitlement, the case was continued to 

August 25, 1965.  Shortly thereafter, Judge Moor appointed DWR as Watermaster.  The 

final Judgment was signed on October 11, 1965 and became effective on October 1, 

1966.7  

 

The Judgment was amended on March 21, 1980, to provide for a transition in the 

administrative year from a water year (October 1 to September 30) to a fiscal year (July 

1 to June 30).  Under the Judgment, this transition in turn contained a “short” 

administrative year of nine months (from October 1, 1980 to June 30, 1981).  The 

administrative year starting July 1, 1981 was on a fiscal year basis. 

 

The Judgment was again amended on July 19, 1985, modifying the annual budget ($20 

minimum assessment) and exchange pool provisions.  The second amended Judgment 

of May 6, 1991 modified the carryover and overproduction provisions (to 20 percent of 

allowed pumping allocation or 20 AF, whichever is greater, from 10 percent of allowed 

pumping allocation or 10 AF), and defined drought carryover, and provided for 

exemptions for extractors of contaminated groundwater.   

 
7 Central and West Basin Water Replenishment District, etc. v. Charles E. Adams, et al, Los Angeles 
County Case No. 786,656. 
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In December 2013, the Central Basin Judgment was amended (“Third Amended” Central 

Basin Judgment) to confirm the retirement of DWR as the Watermaster of Central Basin. 

The Judgment established three separate bodies to assist the Court in the administration 

and enforcement of the provisions and stipulations of the Judgment.  The first body is the 

Administrative Body, which administers Watermaster accounting and financial reporting 

activities. The Water Replenishment District of Southern California was appointed by the 

Court for this role.  The second body is the Water Rights Panel, which enforces issues 

related to groundwater production rights as defined by the Judgment.  The Water Rights 

panel comprises of seven elected water rights holders within the Central Basin.  The third 

administrative body is the Storage Panel, which reviews and approves groundwater 

storage efforts.  The Storage Panel is comprised of the Water Rights Panel and the WRD 

Board of Directors. A copy of the Central Basin Judgment is provided in Appendix I. 

 

The Court approved 2013 Judgment amendments also implemented a water storage 

program.  The amendment states, “…a party may store up to 200 percent of the party’s 

Allowed Pumping Allocation, if space is available.”  In addition, the amendments allow 

parties to convert unused Allowed Pumping Allocation to stored water and revised the 

amount of carryover to be equal to 100 percent of the party’s Allowed Pumping Allocation 

minus the amount of carryover water set aside for storage, as noted above.  The purpose 

of the storage program creates an added reliability in water supply from the Central Basin. 

In addition, the amendments allow for transfer of water between Central Basin and West 

Basin by permitting parties with water rights in Central Basin to increase production in 

Central Basin, while another party decreases production in West Basin by the 

corresponding amount. 

 

Under the Judgment, water rights are fixed and do not vary year to year.  Water producers 

cannot exceed their water rights by more than 20 percent or 20 AF, whichever is greater, 

in any year and an adjustment is made the following year.  In addition, water producers 

cannot carry over more than 20 percent or 20 AF, whichever is greater, of their water 

rights for use in the following year. In addition, the Central Basin Judgment includes an 
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amendment which implemented a water storage program. A party may store up to 50 

percent of the party’s Allowed Pumping Allocation in an Individual Storage Account and 

150 percent of the party’s Allowed Pumping Allocation in a Community Storage Account 

if space is available. The amendments also allow parties to convert unused Allowed 

Pumping Allocation to stored water and revised the amount of carryover to be equal to 60 

percent of the party’s Allowed Pumping Allocation minus the amount of carryover water 

set aside for storage. The purpose of the storage program creates an added reliability in 

water supply from the Central Basin.  

 

Central Basin - Description 

 

Central Basin is one of two groundwater basins in the Coastal Plain of Los Angeles 

County.  It is comprised of Quaternary-age sediments (less than 1.8 million years old) of 

gravel, sand, silt, and clay that were deposited from the erosion of nearby hills and 

mountains, and from historical beaches and shallow ocean floors that covered the area 

in the past.  Underlying these Quaternary sediments are basement rocks such as the 

Pliocene Pico Formation that generally do not provide sufficient quantities of groundwater 

for pumping.  Separating the Central Basin from the West Coast Basin is the NIU, a series 

of discontinuous faults and folds that form a prominent line of northwest trending hills 

including the Baldwin Hills, Dominguez Hills, and Signal Hill. 

  

Central Basin covers approximately 270 square miles and is bounded on the north by the 

Hollywood Basin and the Elysian, Repetto, Merced, and Puente Hills, to the east by the 

Los Angeles County/Orange County line, and to the south and west by the NIU.  DWR 

divided the Central Basin into four sections: the Los Angeles Forebay, the Montebello 

Forebay, the Whittier Area, and the Pressure Area. Pursuant to DWR Bulletin 118 (for 

Basin Number 4-11.04), the total storage capacity of the Central Basin is estimated at 

approximately 13,800,000 AF. 
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The aquifers of Central Basin received their water supply primarily from the surface and 

subsurface inflow of water from the San Gabriel Valley.  The water originates as rainfall 

in the San Gabriel Mountains, the runoff from which is conveyed to the Los Angeles River, 

the Rio Hondo, and the San Gabriel River.  The Los Angeles River enters Central Basin 

through the Los Angeles Narrows, crosses the Los Angeles Forebay Area, and proceeds 

south across Central Basin, exiting Central Basin through the Dominguez Gap in West 

Basin.  The Rio Hondo enters Central Basin at Whittier Narrows parallel to the San Gabriel 

River, proceeds southwesterly across the Montebello Forebay Area and joins the Los 

Angeles River midway across the Basin. The San Gabriel River also enters Central Basin 

through the Whittier Narrows, crosses the Montebello Forebay, and runs south to the 

Pacific Ocean near Long Beach at the Orange County line. 

  

As the Rio Hondo and San Gabriel River flow through the Upper San Gabriel Valley 

toward Whittier Narrows, much of their flow percolates into the Main Basin.  This water 

crosses the Whittier Narrows and enters Central Basin as subsurface flow into the 

aquifers of Central Basin.  At the same time, the surface flows of the Rio Hondo and the 

San Gabriel River percolate downward into the aquifers of Central Basin in the Montebello 

Forebay.  In the Montebello Forebay, the underground aquifers merge and are 

unconfined, and thus are capable of receiving large quantities of water from percolation 

through the sand and gravel surface of the forebay area. 

 

The Los Angeles Forebay area is also favorably situated for percolation from the flows of 

the Los Angeles River, but the Los Angeles Forebay has been largely eliminated as a 

source of freshwater replenishment to Central Basin, due to lining of the Los Angeles 

River channel and the impervious surface in the forebay area.  In the Montebello Forebay 

area, by contrast, flood flows have been largely controlled through the construction of the 

Whittier Narrows Dam, and the river channels have not been lined in the area, so 

percolation still occurs.  
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Groundwater in the Central Basin provides a substantial portion of the water supply 

needed by residents and industries in the overlying area.  Groundwater occurs in the pore 

spaces of the sediments in the basin.  The major aquifers identified in Central Basin 

include the following, from shallowest to deepest:  a) the Gaspur and semi-perched 

aquifers of the Holocene Alluvium Formation; b) the Exposition, Artesia, Gage, and 

Gardena aquifers of the Upper Pleistocene Lakewood Formation; c) the Hollydale, 

Jefferson, Lynwood, and Silverado aquifers of the Lower Pleistocene Upper San Pedro 

Formation; and d) the Sunnyside Aquifer of the Lower Pleistocene Lower San Pedro 

Formation.    

 

WRD’s Leo J. Vander Lans Advanced Water Treatment Facility (LVL) was built in 2003 

and expanded in 2014.  The facility is located in the City of Long Beach and currently 

produces about 8 MGD of advanced treated water for injection at the Alamitos Barrier in 

Long Beach.  The LVL also injects tertiary treated recycled water from LACSD’s Long 

Beach Water Reclamation Plant.  By injecting the LVL’s advanced treated water and 

effluent from the Long Beach Water Reclamation Plant, groundwater supply is 

replenished and seawater intrusion is prevented. 

 

The WRD Board of Directors established the WIN program in 2003 to protect the security 

of the region’s groundwater supplies. The WIN program is comprised of various projects 

that include expansions to existing water treatment facilities, spreading activities, and 

stormwater capture.  The largest component of the WIN program is the Albert Robles 

Center for Water Recycling & Environmental Learning (formerly the Groundwater 

Reliability Improvement Program), which was completed in 2019.  The purpose of the 

Albert Robles Center is to reduce demand for imported water at the Rio Hondo and San 

Gabriel Coastal Spreading Grounds.  The Albert Robles Center includes ultrafiltration, 

reverse osmosis, and ultraviolet disinfection and advanced oxidation to treat recycled 

water by significantly reducing the total dissolved solids concentration.  
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Groundwater quality is monitored by WRD. Groundwater in the Central Basin is currently 

contaminated with natural metals such as arsenic, iron and manganese, Volatile Organic 

Chemicals (VOCs), including trichloroethylene (TCE) and perchloroethylene (PCE), 1,4-

Dioxane, Perchlorate, and Per- and Poly-Fluoroalkyl Substances (PFAS). In addition, 

Total Dissolved Solids (TDS) concentrations exceed drinking water quality standards.  

Wellhead treatment is necessary in these areas to allow delivery of the groundwater for 

potable purposes.  

 

As previously discussed, DWR divided the Central Basin into four sections: the Los 

Angeles Forebay, the Montebello Forebay, the Whittier Area, and the Pressure Area.  

Below is a discussion of groundwater level changes, pursuant to WRD’s 2020 

Engineering Survey and Report. 

 

 In the Los Angeles Forebay, the water level high was observed in 1938 with an 

elevation of approximately 70 feet above mean sea level (msl) and by 1962, the 

water levels had fallen by 180 feet to an elevation of 109 feet below msl due to 

over pumping and lack of recharge.  Water levels have improved since then due 

to pumping rights adjudication and managed aquifer recharge. In 2019, the 

groundwater levels were at an elevation of 20.3 feet below msl.   

 

 In the Montebello Forebay, the water level high was observed in 1942 with an 

elevation of approximately 137.8 feet above mean sea level (msl) and by 1958, the 

water levels had fallen by 117 feet to an elevation of 20.9 feet above msl due to 

over pumping and lack of recharge.  Water levels have improved since then due 

to pumping rights adjudication and managed aquifer recharge. In 2019, the 

groundwater levels were at an elevation of 72.9 feet above msl.   
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 In the Pressure Area, the water level high was observed in 1935 at about 10 feet 

above msl when they began to continually decline by over 110 feet until the 

observed low of about 120 feet below msl in 1961 due to over pumping and lack 

of recharge.  Groundwater levels improved during the early 1960s due to 

replenishment operations.  Between 1995 and 2007, there were 100-foot swings 

in water levels as a result of seasonal pumping from producers.  Water levels have 

improved since then due to pumping rights adjudication and managed aquifer 

recharge. In 2019, the groundwater levels were at elevations between 75 and 91.1 

feet below msl. 

 

 Long-term hydrographs and records were not maintained for the Whittier Area; 

however, groundwater levels have been tracked from recently constructed 

monitoring wells. 

 

Central Basin - Historical and Projected Basin Production 

 

The City currently produces groundwater from three wells in the Central Basin. The total 

capacity of the City’s groundwater wells is approximately 8,300 gallons per minute (GPM). 

The City’s current Allowed Pumping Allocation in the Central Basin is 4,680.03 AFY. As 

discussed in Section 6.2.7, the City leases Central Basin water rights on an annual basis 

to allow for additional production above its Allowed Pumping Allocation. The City’s 

production over the past five years has been tabulated in Section 6.1.  Over the past five 

years, the City has produced 7,531 AFY to 8,448 AFY, with an average of 8,119 AFY 

from the Central Basin.  The City’s projected production from the Central Basin, over the 

next 25 years in five-year increments, is provided in Table 6-9. 
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Table 6-1 Groundwater Volume Pumped 

 

 
 SURFACE WATER 

 

The City does not use surface water supplies to meet its water demands.  

 

 STORMWATER 

 

The City does not use stormwater supplies to meet its water demands. However, the City 

is reviewing the feasibility of a stormwater capture program.  Based on the City’s “Cerritos 

Sports Complex Project Preliminary Design Report”, dated November 2019, the proposed 

stormwater capture program would capture about 300 AFY of stormwater, provide 

storage, and provide treated stormwater to the Coyote Creek, San Gabriel River, and the 

Cerritos Sports Complex site. 
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 WASTEWATER AND RECYCLED WATER 

_______________________________________________________________________ 
 
CWC 10633. 

 
The plan shall provide, to the extent available, information on recycled water and its 
potential for use as a water source in the service area of the urban water supplier. The 
preparation of the plan shall be coordinated with local water, wastewater, groundwater, 
and planning agencies that operate within the supplier’s service area, and shall include 
all of the following: 
 
(a) A description of the wastewater collection and treatment systems in the supplier’s 
service area, including a quantification of the amount of wastewater collected and treated 
and the methods of wastewater disposal. 
 
(b) A description of the quantity of treated wastewater that meets recycled water 
standards, is being discharged, and is otherwise available for use in a recycled water 
project. 
 
(c) A description of the recycled water currently being used in the supplier’s service area, 
including, but not limited to, the type, place, and quantity of use. 
 
(d) A description and quantification of the potential uses of recycled water, including, but 
not limited to, agricultural irrigation, landscape irrigation, wildlife habitat enhancement, 
wetlands, industrial reuse, potable reuse, and other appropriate uses, and a determination 
with regard to the technical and economic feasibility of serving those uses. 
 
(e) The projected use of recycled water within the supplier’s service area at the end of 5, 
10, 15, and 20 years, and a description of the actual use of recycled water in comparison 
to uses previously projected pursuant to this subdivision. 
 
(f) A description of actions, including financial incentives, which may be taken to 
encourage the use of recycled water, and the projected results of these actions in terms 
of acre-feet of recycled water used per year. 
 
(g) A plan for optimizing the use of recycled water in the supplier’s service area, including 
actions to facilitate the installation of dual distribution systems, to promote recirculating 
uses, to facilitate the increased use of treated wastewater that meets recycled water 
standards, and to overcome any obstacles to achieving that increased use. 

________________________________________________________________________ 

 

Discussion of wastewater collection, treatment, and recycled water use is included in this 

chapter. Municipal recycled water is municipal wastewater that has been treated at a 

municipal wastewater facility in a manner specified by the SWRCB-DDW to a specified 

quality to enable it to be used again for a beneficial purpose. Municipal wastewater must 

meet two requirements; it must be reused beneficially pursuant to Title 22 of the California 

Code of Regulations and it must be reused in accordance with a Regional Water Quality 
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Control Board permit. Title 22 of the California Code of Regulations defines beneficial 

reuse of recycled water as “…the use of recycled water that has been transported from 

the point of treatment or production to the point of use without an intervening discharge 

to water of the State…”  

 

The City uses recycled water which is produced by the LACSD from the Los Coyotes 

Water Reclamation Plant (WRP) located within the City’s service area. The City serves 

recycled water to customers within the City’s service area for landscape irrigation at 

parks, schools, residential developments, public and commercial buildings, Iron-Wood 

Nine Golf Course, Artesia Cemetery, Cerritos College, medians and parkways, and two 

nurseries. 

 
6.2.5.1 RECYCLED WATER COORDINATION 

_______________________________________________________________________ 
 
CWC 10633. 

 
The plan shall provide, to the extent available, information on recycled water and its 
potential for use as a water source in the service area of the urban water supplier. The 
preparation of the plan shall be coordinated with local water, wastewater, groundwater, 
and planning agencies that operate within the supplier’s service area… 

________________________________________________________________________ 

 

The City’s 2020 UWMP was prepared in coordination with local water, wastewater, 

groundwater, and planning agencies within its service area to analyze the current and 

projected wastewater supply for collection, treatment, disposal, and distribution.  

Wastewater from the City’s service area is collected and treated at the Long Beach WRP 

and Joint Water Pollution Control Plant (JWPCP) which is owned and operated by 

LACSD. The City then purchases recycled water produced from LACSD’s Los Coyotes 

WRP and distributes it throughout its service area.  
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6.2.5.2 WASTEWATER COLLECTION, TREATMENT, AND DISPOSAL 

 _______________________________________________________________________ 
 
CWC 10633. 

 
(a) A description of the wastewater collection and treatment systems in the supplier’s 
service area, including a quantification of the amount of wastewater collected and treated 
and the methods of wastewater disposal. 

________________________________________________________________________ 

 

Wastewater generated by the City is treated by LACSD.  Wastewater is collected within 

the City’s local sewer collection system. The City’s local sewers tie into LACSD’s regional 

trunk sewers at multiple locations within the City’s service area. The regional trunk sewer 

lines deliver wastewater for treatment outside of the City’s service area to LACSD’s Long 

Beach WRP and JWPCP.  

 

Municipal wastewater is collected from residential, commercial, and industrial customers 

within the City’s service area. The water reclamation plants serving the City include the 

Long Beach WRP and JWPCP; however, the percentage breakdown between these two 

plants in treating the City’s wastewater is unknown. LACSD estimates approximately 69 

gallons per person per day of wastewater is generated within LACSD’s service area.  

LACSD estimates approximately 60 gallons per person per day of wastewater is 

generated within LACSD’s service area.  Based on a CY 2020 population of 50,143 within 

the City’s service area, the estimated amount of wastewater collected by the City is 

approximately 3.0 million gallons per day (about 3,370 AFY), as shown in Table 6-2.   

 

The Long Beach WRP, located in the City of Long Beach, was completed in 1973 and 

expanded in 1984 to its current design capacity of 25 MGD. Treatment at the Long Beach 

WRP includes primary, secondary, and tertiary treatment. Untreated wastewater from the 

Long Beach WRP is conveyed to JWPCP for further treatment.  

 

JWPCP, which began operation in 1928 in the City of Carson, currently has a treatment 

capacity of about 300 MGD. The treatment level is primary and secondary treatment with 
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disinfection. The JWPCP plant serves a population of approximately 3.5 million people. 

Solids collected in primary and secondary treatment are processed in anaerobic digestion 

tanks where bacteria break down organic material and produce methane gas. Treated 

wastewater is ultimately disinfected prior to being discharged to the Pacific Ocean. All 

water discharged to the ocean is monitored to ensure compliance with applicable local, 

state, and federal standards for discharge water. 

 

The City’s wastewater is treated and disposed of outside of the City’s service area as 

shown in Table 6-3.  
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Table 6-2 Wastewater Collected Within Area in 2020 
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Table 6-3 Wastewater Treatment and Discharge within Service Area in 2020 

 

 

6.2.5.3 RECYCLED WATER SYSTEM DESCRIPTION 

 _______________________________________________________________________ 
 
CWC 10633. 

 
(c) A description of the recycled water currently being used in the supplier’s service area, 
including, but not limited to, the type, place, and quantity of use. 

________________________________________________________________________ 

 

Wastewater from the City’s service area is collected and treated at the Long Beach WRP 

and the Joint Water Pollution Control Plant (JWPCP), which are owned and operated by 

LACSD. The City then purchases recycled water from LACSD’s Los Coyotes WRP and 

distributes it throughout its service area which includes the City’s service area. A map of 

the recycled water system is provided in Appendix J.  

 

The Los Coyotes WRP is located within the City’s service area. This treatment facility 

provides primary, secondary, and tertiary treatment for 37.5 MGD of wastewater and 



 
2020 Urban Water Management Plan

  
 

 

T h e   C i t y   o f   C e r r i t o s   Page 6‐26 

produces an average of 18 MGD of recycled water. 5 MGD of the total recycled water 

produced is delivered for use as municipal recycled water in areas including the City’s 

service area.  

 

The City’s recycled water distribution system includes 142,600 feet of pipeline. A 14,800 

GPM pump station next to Los Coyotes WRP delivers water to reuse sites through 30-

inch cement-lined and coated steel line which branches into two 24-inch concrete cylinder 

pipes serving the north part of the City and the south part of the City.  

 
6.2.5.4 POTENTIAL, CURRENT, AND PROJECTED RECYCLED 

WATER USES 

________________________________________________________________________ 
 
CWC 10633. 

 
(b) A description of the recycled water currently being used in the supplier’s service area, 
including, but not limited to, the type, place, and quantity of use. A description of the 
quantity of treated wastewater that meets recycled water standards, is being discharged, 
and is otherwise available for use in a recycled water project. 
 
(d) A description and quantification of the potential uses of recycled water, including, but 
not limited to, agricultural irrigation, landscape irrigation, wildlife habitat enhancement, 
wetlands, industrial reuse, groundwater recharge, indirect potable reuse, and other 
appropriate uses, and a determination with regard to the technical and economic feasibility 
of serving those uses. 
 
(e) The projected use of recycled water within the supplier’s service area at the end of 5, 
10, 15, and 20 years, and a description of the actual use of recycled water in comparison 
to uses previously projected pursuant to this subdivision. 

________________________________________________________________________ 

 
This section discusses the potential, current, and projected beneficial use of recycled 

water within the City. Beneficial use is defined by Title 22 of the California Code of 

Regulations as “the use of recycled water that has been transported from the point of 

treatment or production to the point of use without an intervening discharge to the waters 

of the State.”   
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Currently, the City delivers recycled water provided by and purchased from LACSD. The 

City uses recycled water for landscape irrigation at parks, schools, golf courses, Artesia 

Cemetery, Cerritos College, medians and parkways, and a nursery.  

 

Table 6-4 describes the supply currently being used and the supply available for use in a 

recycled water project. Table 6-5 compares the projected use for 2020 versus actual use 

of recycled water in 2020.  

 

Table 6-4 Current and Projected Recycled Water Direct Beneficial Uses Within Service Area 
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Table 6-5 2015 Recycled Water Use Projection Compared to 2020 Actual 
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6.2.5.5 ACTIONS TO ENCOURAGE AND OPTIMIZE FUTURE 

RECYCLED WATER USE 

_______________________________________________________________________ 
 
CWC 10633. 

 
The plan shall provide, to the extent available, information on recycled water and its 
potential for use as a water source in the service area of the urban water supplier. The 
preparation of the plan shall be coordinated with local water, wastewater, groundwater, 
and planning agencies that operate within the supplier’s service area, and shall include 
all of the following: 

(g) A plan for optimizing the use of recycled water in the supplier’s service area, including 
actions to facilitate the installation of dual distribution systems, to promote recirculating 
uses, to facilitate the increased use of treated wastewater that meets recycled water 
standards, and to overcome any obstacles to achieving that increased use. 

________________________________________________________________________ 

 

The City provides incentives by setting recycled water rates below potable water rates to 

encourage recycled water use. There is also no minimum amount of recycled water 

available for purchase. The City also reserves funds within its budget each year to assist 

customers in converting their potable water connection to a recycled water system 

connection. The City continues to support the establishment of funding sources for further 

planning studies for future projects to increase recycled water demands. The City will also 

continue to support seeking funding for regional water recycling projects and programs.  
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Table 6-6 Methods to Expand Future Recycled Water Use 

 

 

 DESALINATED WATER OPPORTUNITIES 

_______________________________________________________________________ 
 
CWC 10631. 

 
(g) Describe the opportunities for development of desalinated water, including, but not 
limited to, ocean water, brackish water, and groundwater, as a long-term supply. 

________________________________________________________________________ 

 

Central Basin 

 

The average TDS concentrations for the Central Basin groundwater is less than its 

secondary MCL of 1,000 mg/l, based on most recent available data in the City’s 

groundwater wells. Consequently, the City has not needed to investigate the use of 

desalination to develop or reestablish a new long-term supply. However, there may be 

opportunities for use of desalinated ocean water as a future potential water supply source, 
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if needed, through coordination with other agencies that have ocean desalination 

programs. 

 

 WATER EXCHANGES AND TRANSFERS 

_______________________________________________________________________ 
 
CWC 10631. 

 
(c) Describe the opportunities for exchanges or transfers of water on a short-term or long-
term basis. 

________________________________________________________________________ 

 

6.2.7.1 EXCHANGES 

 

Pursuant to DWR’s 2020 Final Guidebook, “Water exchanges are typically water 

delivered by one water user to another water user, with the receiving water user providing 

water in return at a specified time or when the conditions of the parties’ agreement are 

met. Water exchanges can be strictly a return of water on a basis agreed upon by the 

participants or it can include payment and the return of water.”  

 

The City is currently not entered into any agreements for the exchange of water.  

 

6.2.7.2 TRANSFERS 

 

Pursuant to DWR’s 2020 Final Guidebook, “The Water Code defines a water transfer as 

a temporary or long-term change in the point of diversion, place of use, or purpose of use 

due to a transfer, sale, lease, or exchange of water or water rights.” 

 

Pursuant to the Central Basin Judgment (discussed in Section 6.2), parties to the 

Judgment are allowed to assign, transfer, license, or lease their water rights. The 

Judgment also allows for the transfer of stored water between parties. The City is able to 

utilize the transfer opportunities available for Central Basin water when necessary. 
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As discussed in Section 6.2.2, the City leases Central Basin water rights on an annual 

basis to allow for additional production above its Allowed Pumping Allocation. The City 

has consistently leased annual water rights from other parties to the Central Basin 

Judgment, including the City of Downey (2,000 AF), the City of South Gate (1,000 AF), 

ABC Unified School District (250 AF), PABCO Building Products (500 AF), and others. 

Water lease records maintained by WRD are provided in Appendix K.  

 

6.2.7.3 EMERGENCY INTERTIES 

 

Emergency interties (or interconnections) are distribution system interconnections 

between water agencies for use during critical situations where one system or the other 

is temporarily unable to provide sufficient potable water to meet its water demands and/or 

fire protection needs. An emergency interconnection will allow a water system to continue 

serving water during critical situations such as local water supply shortages as a result of 

earthquakes, fires, prolonged power outages, and droughts. 

 

The City currently has 7 emergency interconnections with neighboring cities including the 

Cities of Lakewood, La Palma, Santa Fe Springs, and Norwalk, and private water 

companies including Golden State Water Company, Suburban Water Systems, and 

Liberty Utilities.   
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 FUTURE WATER PROJECTS 

_______________________________________________________________________ 
 
CWC 10631. 

 
(f) Include a description of all water supply projects and water supply programs that may 
be undertaken by the urban water supplier to meet the total projected water use, as 
established pursuant to subdivision (a) of Section 10635. The urban water supplier shall 
include a detailed description of expected future projects and programs that the urban 
water supplier may implement to increase the amount of the water supply available to the 
urban water supplier in normal and single-dry water years and for a period of drought 
lasting five consecutive water years. The description shall identify specific projects and 
include a description of the increase in water supply that is expected to be available from 
each project. The description shall include an estimate with regard to the implementation 
timeline for each project or program. 

________________________________________________________________________ 

 

Following approval of the City’s Fiscal Year 2021-2022 CIP budget, the City will move 

forward with design and construction of a new groundwater well (Well C-5) within the 

City’s service area. The cost estimate for designed and construction will be determined 

by yield, water quality, water treatment, security, storage, and automated controls.  The 

well is projected to reduce imported water demands by up to 2,200 GPM if additional 

groundwater rights can be leased.  
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Table 6-7 Expected Future Water Supply Projects or Programs 

 

 

 SUMMARY OF EXISTING AND PLANNED SOURCES OF WATER 

______________________________________________________________________ 
 
CWC 10631. 

 
(b) Identify and quantify, to the extent practicable, the existing and planned sources of 
water available to the supplier over the same five-year increments described in 
subdivision (a), providing supporting and related information, including all of the 
following… 
 
(b)(2) When multiple sources of water supply are identified, a description of the 
management of each supply in correlation with the other identified supplies. 
 
(h) An urban water supplier that relies upon a wholesale agency for a source of water 
shall provide the wholesale agency with water use projections from that agency for that 
source of water in five-year increments to 20 years or as far as data is available. The 
wholesale agency shall provide information to the urban water supplier for inclusion in the 
urban water supplier’s plan that identifies and quantifies, to the extent practicable, the 
existing and planned sources of water as required by subdivision (b), available from the 
wholesale agency to the urban water supplier over the same five-year increments, and 
during various water-year types in accordance with subdivision (f). An urban water 
supplier may rely upon water supply information provided by the wholesale agency in 
fulfilling the plan informational requirements of subdivisions (b) and (f). 

________________________________________________________________________ 
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6.2.9.1 DESCRIPTION OF SUPPLIES 

 

As discussed in Section 6.2, the City’s water supply sources consist of treated imported 

water purchased from MWD through CBMWD (see Section 6.2.1), groundwater from the 

Central Basin (see Section 6.2.2), and recycled water (see Section 6.2.5). The actual 

quantities of the water supply sources available to the City during CY 2020 are 

summarized in Table 6-8. The reliable quantities of projected water supply sources 

available to the City in five-year increments through CY 2045 during normal or average 

years are summarized in Table 6-9. The reliability of these sources of supply are 

addressed in Section 7.2.3, including during normal years, single dry years, and five 

consecutive year droughts. 

 

The order of use of the City’s projected reliable water supplies from CY 2020 through CY 

2045 in five-year increments is based on historical practices, water supply availability, 

and the cost of water. It is anticipated the City will initially use groundwater produced from 

the Central Basin. At the same time, the City will continue to use recycled water for non-

potable demands. The City will also use treated imported water. In addition the City will 

continue to lease water rights from the Central Basin to produced sufficient groundwater 

supplies (as discussed in Sections 6.2.2 and 6.2.7).  

 

6.2.9.2 QUANTIFICATION OF SUPPLIES 

 

The actual quantities of the water supply sources available to the City during CY 2020 

are summarized in Table 6-8. The reliable quantities of projected water supply sources 

available to the City in five-year increments through CY 2045 during average years are 

summarized in Table 6-9. The reliability of these sources of supply are addressed in 

Section 7.2.3, including during normal years, single dry years, and five consecutive year 

droughts. 
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The City’s projected quantities of treated imported water supplies are based on historical 

long-term averages and available supplies during previous dry year conditions. The City’s 

projected quantities of recycled water supplies to meet non-potable demands are based 

on historical long-term averages.  The City’s projected quantities of groundwater supplies 

from Central Basin are based on meeting the remainder of the City’s total water demands. 

It is anticipated the City will have sufficient water supplies available to meet projected 

demands. 

 

Table 6-8 Water Supplies - Actual 

 

 

Water Supply

Drop down list

May use each category multiple 

times .These are the only water 

supply categories  that wi l l  be 

recognized by the WUEdata  

onl ine submitta l  tool  

Actual Volume*
Water Quality
Drop Down Lis t

Total Right or 

Safe Yield* 

(optional) 

Groundwater (not 

desalinated) Central Basin
8,448 Drinking Water

Purchased or Imported  

Water

Central Basin 

Municipal Water 

District

7 Drinking Water

Recycled Water  2,159 Recycled Water

10,614 0

NOTES: 

Add additional rows as needed

Total

*Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Table 2‐3. 

Submittal Table 6‐8  Retail: Water Supplies — Actual

Additional Detail on 

Water Supply

2020
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Table 6-9 Water Supplies – Projected 

 

 SPECIAL CONDITIONS 

 

The City has considered the issues described below when developing its planned source 

of water supply. 

 

6.2.10.1 CLIMATE CHANGE EFFECTS 

 

Climate change has the possibility of impacting the availability of planned water supplies, 

particularly during a drought period.  Section 4.5 of this Plan provides a discussion 

regarding climate change effects on the City’s various sources of supply. 

 

6.2.10.2 REGULATORY CONDITIONS AND PROJECT DEVELOPMENT 

 

The City has considered the implications of changing regulatory conditions and project 

development on the availability of planned water supplies. Section 1.4 provides a 

discussion regarding the reduced reliance on imported water supplies.  

Water Supply                 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Groundwater (not 

desalinated) Central Basin 9,847 10,529 10,841 11,054 11,266

Purchased or Imported  

Water

Central Basin 

Municipal Water 

District 10 10 10 10 10

Recycled Water 

Los Angeles County 

Sanitation District 2,500 2,500 2,500 2,500 2,500

12,357 0 13,039 0 13,351 0 13,564 0 13,776 0

*Units of measure (AF, CCF, MG)  must remain consistent throughout the UWMP as reported in Table 2‐3. 

NOTES

Submittal Table 6‐9 Retail: Water Supplies — Projected

Additional Detail on 

Water Supply

Projected Water Supply *

Report To the Extent Practicable

2025 2030 2035 2040 2045 (opt)

Total

Drop down list

May use each category multiple 

times . These are the only water 

supply categories  that wi l l  be 

recognized by the WUEdata  

onl ine submitta l  tool  

Add additional rows as needed
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6.2.10.3 OTHER LOCALLY APPLICABLE CRITERIA 

 

There are no locally applicable criteria which applies to the City. 

 

 

 SUBMITTAL TABLES COMPLETION USING THE OPTIONAL PLANNING TOOL 

As discussed in Section 4.2.5, DWR has created an optional “Planning Tool Worksheet” 

for water suppliers to review and assess monthly water use trends.  However, DWR has 

deemed the tool as optional and the City is not required by DWR to use the tool.  Section 

6.1 provides a tabulation of the City’s historical annual water uses for each water supply 

source. During the past 10 years, the City experienced a five consecutive year drought 

within its service area from CY 2011 to CY 2015. In addition, historical records indicate 

the City’s annual water demands typically have been even greater prior to CY 2012. The 

City has been able to provide sufficient water supplies to its customers, including during 

long-term droughts and years with historically high water demands. In addition, the City 

has been able to provide water service to meet maximum day water demands for these 

years, including during the summer months.  A further discussion regarding the reliability 

of the City’s water supply sources is provided in Chapter 7. 

 

 

 ENERGY USE 
 

______________________________________________________________________ 
 
CWC 10631.2. 

 
(a)  In addition to the requirements of Section 10631, an urban water management plan 
shall include any of the following information that the urban water supplier can readily 
obtain: 
 
(1) An estimate of the amount of energy used to extract or divert water supplies. 

 
(2) An estimate of the amount of energy used to convey water supplies to the water 

treatment plants or distribution systems. 
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(3) An estimate of the amount of energy used to treat water supplies. 
 

(4) An estimate of the amount of energy used to distribute water supplies through its 
distribution systems. 

 
(5) An estimate of the amount of energy used for treated water supplies in comparison to 

the amount used for nontreated water supplies. 
 

(6) An estimate of the amount of energy used to place water into or withdraw from 
storage. 

 
(7) Any other energy-related information the urban water supplier deems appropriate. 

________________________________________________________________________ 

 

“Energy intensity” is defined as the quantity of energy consumed, measured in kilowatt 

hours (kWh), divided by the volume of water, measured in AF for a water management 

process over a one-year period. The information used to calculate the estimated energy 

intensity associated with the City’s water system is provided below. The energy intensity 

information is based on readily obtainable energy and water use data for the following 

water management processes: 1) extraction or diversion of water supplies; 2) placement 

into storage; 3) conveyance to distribution; 4) treatment; and 5) water system distribution.  

 

The City has tabulated its energy intensity using readily obtainable energy consumption 

data obtained from monthly electricity bills from Southern California Edison (SCE) for the 

whole water system and the corresponding water use data obtained from available water 

meter readings. The City has reported the energy intensity associated with the water 

management processes which occur within its operational control.  Because the City does 

not track individual energy usage for each water management process identified above, 

the City has estimated the energy intensity using a “total utility approach” (i.e. sum of all 

water management processes). The total energy consumed was approximately 

13,256,447 kWh during Calendar Year 2020.  Although the total energy consumption 

reported includes electricity usage for general administration (e.g. at the City’s 

headquarters) which is not associated with any water management processes, the 

general administration energy usage is considered negligible compared to overall water 

system use and has not been netted out.  
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The total volume of water entering the potable water system was approximately 8,455 AF 

during Calendar Year 2020 and is consistent with the total volume of water provided in 

Table 4-1 (less recycled water supplies).   

 

The total energy intensity associated with the City’s water management processes is 

estimated at 1,568 kWh/AF. The energy intensity data and calculations based on the “total 

utility approach” are provided in Table O-1B below.  

 

The City’s water management processes include “self-generated energy sources” 

including solar power through two photovoltaic arrays on top of the City’s reservoirs. The 

estimated annual power generation is approximately 350,000 kWh. 

 

The City’s water management processes do not include “consequential hydropower 

generation” where the energy generation is a direct consequence of water delivery (i.e. 

all water passing through the energy generation devices is delivered to users).  In 

addition, the City’s water management processes do not include “non-consequential 

hydropower generation” where the energy generation is not a direct consequence of 

water delivery (i.e. energy could be generated even if no water was being delivered to 

water users).   
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Table O-1B.  Recommended Energy Reporting — Total Utility Approach  
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CHAPTER 7  

WATER SERVICE RELIABILITY AND DROUGHT RISK ASSESSMENT 

 

LAY DESCRIPTION – CHAPTER 7 

 

WATER SERVICE RELIABILITY AND DROUGHT RISK ASSESSMENT 

 

Chapter 7 (Water Service Reliability and Drought Risk Assessment) of the City’s 2020 

Plan discusses and provides the following: 

 

 Calendar Year 2018 represents an “average” or “normal” water year for the City in 

which the total amount of rainfall was similar to the historical average rainfall. 

 A “single dry” year for the City was represented in Calendar Year 2017, in which 

the total amount of rainfall was below the historical average rainfall.  

 A “five consecutive year drought” period for the City is represented from Calendar 

Year 2011 to Calendar Year 2015, where the total amount of rainfall during each 

of these years was less than the historical average rainfall. 

 The City’s current and projected water supplies available during normal years in 

five-year increments over the next 25 years are provided (through Calendar Year 

2045) as shown on Table 7-2. 

 The City’s current and projected water supplies available during single dry years 

in five-year increments over the next 25 years are provided (through Calendar Year 

2045) as shown on Table 7-3. 

 The City’s current and projected water supplies available during each year of a five 

consecutive year drought in five-year increments over the next 25 years are 

provided (through Calendar Year 2045) as shown on Table 7-4. 

 The reliability of the City’s water supply sources, including a review of water supply 

constraints, is provided. A single dry year or a five consecutive year drought period 
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will not compromise the City’s ability to provide a reliable supply of water to its 

customers. 

 A Drought Risk Assessment is provided which includes an assessment of the 

City’s water supply reliability over a five consecutive year drought period. The 

City’s DRA assumes a five consecutive year drought from Calendar Year 2021 

through Calendar Year 2025 and includes a review of water supplies, water uses, 

and water supply reliability for each water supply source during this period. The 

City has the ability to enact varying water shortage levels (see Chapter 8) to help 

educate its customers and provide an economic incentive for the retail customers 

to reduce their water consumption. 

 

 

 INTRODUCTION 

 

This section of the City’s UWMP describes the City’s ability to meet retail customer water 

demands by analyzing a variety of factors which affect the City’s water supply. This 

section assesses the City’s water service reliability during average years, single dry 

years, and during a five consecutive year drought period to meet the water needs of its 

customers. This section also includes the discussion of a Drought Risk Assessment which 

provides a mechanism for the City to evaluate the risk to its water supply under a drought 

lasting for the next five consecutive years.  
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 WATER SERVICE RELIABILITY ASSESSMENT 

_______________________________________________________________________ 
 
CWC 10635. 

 
(a) Every urban water supplier shall include, as part of its urban water management plan, 
an assessment of the reliability of its water service to its customers during normal, dry, 
and multiple dry water years. This water supply and demand assessment shall compare 
the total water supply sources available to the water supplier with the long-term total 
projected water use over the next 20 years, in five-year increments, for a normal water 
year, a single dry water year, and a drought lasting five consecutive water years. The 
water service reliability assessment shall be based upon the information compiled 
pursuant to Section 10631, including available data from state, regional, or local agency 
population projections within the service area of the urban water supplier. 

________________________________________________________________________ 
 

Information regarding the reliability of the City’s water supplies is based on the historical 

precipitation data in the Central Basin area. Historical annual precipitation in the Central 

Basin area is discussed in Section 3.3 and is based on historical data collected from 

Station 049660 (Whittier City Yard, California).  Furthermore, Section 4.5 of this Plan 

notes that potential future climate change impacts may result in an increase in the 

average annual precipitation within the City’s service area, thus indicating use of historical 

data is a reasonable and conservative approach. As indicated in Section 3.3, the historical 

average rainfall in the vicinity of the City’s service area is 14.5 inches. Calendar year 2018 

represents an average or normal water year for the City in which the total amount of 

rainfall was similar to the historical average rainfall. A single dry year for the City was 

represented in CY 2017, in which the total amount of rainfall was below the historical 

average rainfall. A five consecutive year drought period for the City is represented from 

CY 2011 to CY 2015, where the total amount of rainfall during each of these years was 

less than the historical average rainfall. Table 7-1 summarizes these “base years” for 

average, single dry, and five consecutive year drought and provides the total amount of 

water supplies available to the City during those base years. The following discussion 

assesses the water service reliability of the City’s water supply source. 
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Water Service Reliability - Imported Water  

 

The City’s treated imported water supplies from MWD, through CBMWD, may be 

impacted during a multi-year drought or other conditions which limits MWD from delivering 

sufficient water supplies to all of its member agencies, and consequently to the City. In 

anticipation of such a reduction in supplies, MWD developed a WSAP which is briefly 

described below. The WSAP provides a means of equitably providing reduced water 

supplies to each of MWD’s member agencies for up to 10 levels of reduction representing 

up to a 50 percent reduction. 

 

During CY 2007, critically dry conditions impacted MWD’s water supply sources. In 

addition, a ruling in the Federal Courts in August 2007 provided protective measures for 

the Delta Smelt (and subsequently other aquatic species) in the Sacramento-San Joaquin 

River Delta resulting in restrictions on the availability of State Water Project water. As a 

result, MWD adopted a WSAP in February 2008 to allocate available water supplies to its 

member agencies. MWD revised the WSAP in December 2014.  

 

The WSAP establishes ten different shortage levels and a corresponding Allocation to 

each member agency. Based on the shortage levels established by MWD, the WSAP 

provides a separate reduced Allocation to a member agency for its 1) Municipal and 

Industrial (M&I) retail demand and 2) replenishment demand. The WSAP formula 

considers historical local water production, full service treated water deliveries, 

agricultural deliveries and water conservation efforts when calculating each member 

agency’s Allocation. 

 

In general, the WSAP process calculates total historical member agency demand. That 

historical demand is then compared to member agency projected local supply for a 

specific Allocation year. The balance required from MWD, less an Allocation reduction 

factor, is the member agency’s “Water Supply Allocation” of imported water from MWD. 

When a member agency reduces its local demand through conservation or other means, 
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the Allocation of imported water will increase. Depending on MWD’s available supply, 

MWD can establish a specific WSAP shortage level. The shortage level causes a regional 

reduction and calculates an allocation for each of its member agency. Additional 

information about MWD’s WSAP is provided in MWD’s Regional 2020 UWMP which is 

incorporated by reference. The following is a summary of MWD’s water shortage levels: 

 

Level 1 – Regional Percent Reduction of 5% 

Level 2 – Regional Percent Reduction of 10% 

Level 3 – Regional Percent Reduction of 15% 

Level 4 – Regional Percent Reduction of 20% 

Level 5 – Regional Percent Reduction of 25% 

Level 6 – Regional Percent Reduction of 30% 

Level 7 – Regional Percent Reduction of 35% 

Level 8 – Regional Percent Reduction of 40% 

Level 9 – Regional Percent Reduction of 45% 

Level 10 – Regional Percent Reduction of 50%  

 

In response to a fourth consecutive year of below average rainfall and critically dry 

conditions, MWD declared a WSAP Allocation Level 3 for fiscal year 2015-16, which 

represented a regional reduction of 15 percent. MWD rescinded the WSAP for fiscal year 

2016-17 and has not reinstated the WSAP since that time.  

 

Water Service Reliability - Groundwater 

  

Central Basin 

 

The Central Basin groundwater supplies are managed by WRD, as discussed in Section 

6.2.2. During a normal year (CY 2018), the City met about 77 percent of its total demands 

with supplies from the Central Basin. During a single dry year (CY 2017), the City met 

about 79 percent of its total demands with supplies from the Central Basin. During a five 
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consecutive year drought multiple dry year period (CY 2011 to CY 2015), the City met 

between 63 and 77 percent of its total demands with supplies from the Central Basin. 

 

Water Service Reliability Summary 

 

Table 7-1 shows the water supplies during the base years (for average year, single dry 

year and a five consecutive year drought). As a result of the City’s diverse water supply 

portfolio, water supplies may be re-apportioned during a five consecutive year drought to 

meet the City’s water demands. 

 

 SERVICE RELIABILITY - CONSTRAINTS ON WATER SOURCES 

______________________________________________________________________ 
 
CWC 10631. 

 
(b)(1) A detailed discussion of anticipated supply availability under a normal water year, 
single dry year, and droughts lasting at least five years, as well as more frequent and 
severe periods of drought, as described in the drought risk assessment. For each source 
of water supply, consider any information pertinent to the reliability analysis conducted 
pursuant to Section 10635, including changes in supply due to climate change. 

________________________________________________________________________ 

 

The City’s sources of supplies consist imported water purchased from MWD through 

CBMWD, groundwater from the Central Basin, and recycled water as described in Section 

6.2. Although all of these supplies are managed, the following constraints may occur 

which the City has considered in this reliability analysis. 

 

Imported Water 

 

The City receives treated surface water from MWD through CBMWD. Water quality from 

MWD relating to supply reliability is addressed separately in MWD’s 2020 Regional Urban 

Water Management Plan. 
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Groundwater 

 

The City produces groundwater from the Central Basin. The groundwater has been 

impacted by contamination, including by manganese. However, the City is considering 

the development and implementation of appropriate treatment (blending and/or treatment 

facilities) which will be approved by SWRCB-DDW. These groundwater supplies are 

considered reliable both from a water quality and quantity standpoint. 

 

 SERVICE RELIABILITY - YEAR TYPE CHARACTERIZATION 

 

7.2.2.1 TYPES OF YEARS 

 

The City’s base years for an average year, a single dry year, and a five consecutive year 

drought are discussed in Section 7.2 and are summarized in Table 7-1. As indicated in 

Chapter 6, the City’s water supplies sources have been sufficient in meeting the City’s 

historical water demands during an average year, a single dry year, and a five consecutive 

year drought.  An average year was based on a historical year during the past 10 years 

with a total precipitation similar to the historical average precipitation in the vicinity of the 

City’s service area. Because a single dry year or a five consecutive year drought period 

will not compromise the City’s ability to provide a reliable supply of water to its customers, 

a single dry year in this Plan was selected based on one of the driest years during the 

past 10 years. The five consecutive year drought period was based on a period of five 

consecutive dry years during the past 10 years.    

 

As indicated in Section 3.3, the historical average rainfall in the vicinity of the City’s service 

area is 14.5 inches. CY 2018 represents an average or normal water year for the City in 

which the total amount of rainfall was similar to the historical average rainfall. A single dry 

year for the City was represented in CY 2017, in which the total amount of rainfall was 

less than the historical average rainfall. A five consecutive year drought period for the City 

is represented from CY 2011 to CY 2015, where the total amount of rainfall during each 
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of these years was less than the historical average rainfall. Table 7-1 summarizes these 

“base years” for an average year, a single dry year and a five consecutive year drought 

period and provides the total amount of water supplies available to the City during those 

base years.  

 
Table 7-1 Basis of Water Year Data (Reliability Assessment) 
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7.2.2.2 SOURCES OF WATER DATA 

 

The monthly historical average temperatures (including minimum and maximum), 

monthly historical average rainfall, and monthly ETo in the vicinity of the City’s service 

area are discussed in Section 3.3. Historical climate information was obtained from the 

WRCC and from DWR’s CIMIS. 

 

 WATER SERVICE RELIABILITY – SUPPLY AND DEMAND 

COMPARISON 

______________________________________________________________________ 
 
CWC 10635. 

 
(a) Every urban water supplier shall include, as part of its urban water management plan, 
an assessment of the reliability of its water service to its customers during normal, dry, 
and multiple dry water years. This water supply and demand assessment shall compare 
the total water supply sources available to the water supplier with the long-term total 
projected water use over the next 20 years, in five-year increments, for a normal water 
year, a single dry water year, and a drought lasting five consecutive water years. The 
water service reliability assessment shall be based upon the information compiled 
pursuant to Section 10631, including available data from state, regional, or local agency 
population projections within the service area of the urban water supplier. 

________________________________________________________________________ 

 

The City primarily obtains its water supplies from three groundwater wells located in the 

Central Basin. As discussed in Section 7.3 and shown in Table 7-2, Table 7-3, and Table 

7-4, each of the City’s water supply sources share the same base years. As previously 

discussed in Section 7.2.1, a single dry year or a five consecutive year drought period will 

not compromise the City’s ability to provide a reliable supply of water to its customers. 

 

As previously discussed in Section 4.2.6, the City’s projected normal year water demands 

over the next 25 years, in five-year increments, were based on the City’s 2020 Water Use 

Target of 142 GPCD for potable water demands.  The ratio of total water supplies 

(including potable and non-potable water supplies) available to the City during a historical 

average year in CY 2018 (or 10,895 AF) and during a historical single dry year in CY 2017 

(or 10,374 AF) was used to estimate the City’s projected water demands during single 
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dry years. The ratio of total water supplies available to the City during a historical average 

year in CY 2018 (or 10,895 AF) and a historical five consecutive year drought period from 

CY 2011 to CY 2015 (or 11,232 AF, 11,701 AF, 11,910 AF, 11,817 AF, and 9,946 AF 

respectively) was used to estimate the City’s projected water demands during a five 

consecutive year drought period.  The City’s projected dry year water supplies over the 

next 25 years were based on the minimum supplies needed by the City to meet projected 

single-dry year demands. Table 7-2, Table 7-3, and Table 7-4 summarize the City’s 

projected water demands and supplies over the next 25 years in five-year increments, 

including during normal years, single dry years, and a five consecutive year drought 

periods.  These tables indicate the City can meet water demands during normal years, 

single dry years, and a five consecutive year drought period over the next 25 years. 

 

7.2.3.1 WATER SERVICE RELIABILITY – NORMAL YEAR 

 

Table 7-2 summarizes the City’s projected water demands and supplies over the next 25 

years in five-year increments during normal years.  Table 7-2 indicates the City can meet 

water demands during normal years over the next 25 years. 

 

Table 7-2 Normal Year Supply and Demand Comparison 

 

 

  2025 2030 2035 2040 2045 (Opt)

Supply totals

(autofill from Table 6‐9) 12,357 13,039 13,351 13,564 13,776

Demand totals

(autofill from Table 4‐3) 12,357 13,039 13,351 13,564 13,776

Difference
0  0  0  0  0 

Submittal Table 7‐2 Retail: Normal Year Supply and Demand Comparison 

NOTES:
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7.2.3.2 WATER SERVICE RELIABILITY – SINGLE DRY YEAR 

 

Table 7-3 summarizes the City’s projected water demands and supplies over the next 25 

years in five-year increments during single dry years.  Table 7-3 indicates the City can 

meet water demands during single dry years over the next 25 years. 

 

Table 7-3 Single Dry Year Supply and Demand Comparison 

 

 

7.2.3.3 WATER SERVICE RELIABILITY – FIVE CONSECUTIVE DRY 

YEARS 

 

Table 7-4 summarizes the City’s projected water demands and supplies over the next 25 

years in five-year increments during five consecutive year drought periods.  Table 7-4 

indicates the City can meet water demands during five consecutive year drought periods 

over the next 25 years. 

 

  2025 2030 2035 2040 2045 (Opt)

Supply totals*
11,767 12,416 12,713 12,915 13,118

Demand totals*
11,767 12,416 12,713 12,915 13,118

Difference 0  0  0  0  0 

Submittal Table 7‐3 Retail: Single Dry Year Supply and Demand Comparison

NOTES:

*Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in 

Table 2‐3. 
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Table 7-4 Multiple Dry Years Supply and Demand Comparison 

 

  2025* 2030* 2035* 2040*
2045* 

(Opt)

Supply totals 12,740 13,443 13,764 13,983 14,202

Demand totals 12,740 13,443 13,764 13,983 14,202

Difference 0  0  0  0  0 

Supply totals 13,272 14,004 14,339 14,567 14,795

Demand totals 13,272 14,004 14,339 14,567 14,795

Difference 0  0  0  0  0 

Supply totals 13,509 14,254 14,596 14,828 15,060

Demand totals 13,509 14,254 14,596 14,828 15,060

Difference 0  0  0  0  0 

Supply totals 13,404 14,143 14,482 14,712 14,942

Demand totals 13,404 14,143 14,482 14,712 14,942

Difference 0  0  0  0  0 

Supply totals 11,282 11,904 12,189 12,383 12,577

Demand totals 11,282 11,904 12,189 12,383 12,577

Difference 0  0  0  0  0 

Supply totals

Demand totals

Difference 0  0  0  0  0 

Submittal Table 7‐4 Retail: Multiple Dry Years Supply and Demand Comparison

First year 

Second year 

Third year 

NOTES:

Fourth year 

Fifth year 

Sixth year 

(optional)

*Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Table 2‐3. 
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 DESCRIPTION OF MANAGEMENT TOOLS AND OPTIONS 

______________________________________________________________________ 
 
CWC 10620. 

 
(f) An urban water supplier shall describe in the plan water management tools and options 
used by that entity that will maximize resources and minimize the need to import water 
from other regions. 

________________________________________________________________________ 

 

As noted in Section 6.2.2, the Central Basin is managed by WRD. During the period of 

management under the Judgment, significant drought events have occurred. In each 

drought cycle the Central Basin has been managed to maintain water levels. Therefore, 

based on historical and on-going management practices, the City will be able to rely on 

the Central Basin for adequate supply over the next 25 years under single dry years and 

five consecutive year drought periods. 

 

Section 6.2.2 provides a description of the management of groundwater resources in the 

Central Basin, as well as information on basin management. Chapter 6 also demonstrates 

the management structure of the Central Basin provides a reliable source of groundwater 

supply for the City during a normal year, a single-dry year and a five consecutive year 

drought. Historical data indicates the Central Basin has been well managed for the full 

period of the adjudication, resulting in a stable and reliable water supply.  Basin 

management changes are discussed in Section 6.2.2, and include increased direct use 

of recycled water (see Section 6.2.5) and the current and planned use of treated recycled 

water for groundwater replenishment in the Central Basin. Therefore, the groundwater 

supplies in the Central Basin are deemed reliable. 
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 DROUGHT RISK ASSESSMENT 

______________________________________________________________________ 
 
CWC 10635. 

 
(b) Every urban water supplier shall include, as part of its urban water management plan, 
a drought risk assessment for its water service to its customers as part of information 
considered in developing the demand management measures and water supply projects 
and programs to be included in the urban water management plan. The urban water 
supplier may conduct an interim update or updates to this drought risk assessment within 
the five-year cycle of its urban water management plan update. The drought risk 
assessment shall include each of the following: 
 
(1) A description of the data, methodology, and basis for one or more supply shortage 
conditions that are necessary to conduct a drought risk assessment for a drought period 
that lasts five consecutive water years, starting from the year following when the 
assessment is conducted. 
 
(2) A determination of the reliability of each source of supply under a variety of water 
shortage conditions. This may include a determination that a particular source of water 
supply is fully reliable under most, if not all, conditions. 
 
(3) A comparison of the total water supply sources available to the water supplier with the 
total projected water use for the drought period. 
 
(4) Considerations of the historical drought hydrology, plausible changes on projected 
supplies and demands under climate change conditions, anticipated regulatory changes, 
and other locally applicable criteria. 

________________________________________________________________________ 

 

The City’s source of supplies consist of groundwater from the Central Basin (which is 

managed by WRD), treated imported water purchased through CBMWD and managed 

by the Metropolitan Water District of Southern California, and recycled water. The 

following discussion provides a DRA which assesses the City’s water supply reliability 

over a five consecutive year drought period. The City’s DRA incorporates a five 

consecutive year drought from CY 2021 through CY 2025 and includes a review of water 

supplies, water uses, and water supply reliability. 
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 DRA DATA, METHODS, AND BASIS FOR WATER SHORTAGE 

CONDITION 

 

The City’s DRA was prepared using historical production data from the City’s water supply 

sources. The following assumptions were considered during the preparation of the City’s 

DRA for each year of the five consecutive year drought. 

 

 The five consecutive year drought period associated with the 2020 UWMP is based 

on five consecutive dry years from CY 2021 through CY 2025. 

 The projected water supplies available during each year of this five consecutive 

year drought are assumed to be identical to the water supplies produced during 

each year between CY 2011 and CY 2015 (which represents the most recent and 

historical five consecutive year drought). 

 The projected demands during this five consecutive year drought are based on 

water demands from CY 2020 (a normal year) which were adjusted based on 

projected population over the next five years along with the ratio of the normal year 

demands to actual demands over each year of the most recent and historical five 

consecutive year drought period (from CY 2011 and CY 2015). 

 The projected demands were compared to the projected supplies to identify 

potential water supply deficits which may require implementation of the Water 

Shortage Contingency Plan (discussed further in Chapter 8). 

 

The following methodologies were considered during the preparation of the City’s DRA 

during for each year of the five consecutive year drought: 

 

 Drought Year 1: The region had experienced an average to above average year 

of precipitation in the prior year. Water use in the prior year had been below 

average due to a reduced need for outdoor water use, the groundwater basin had 

been replenished from above average local stormwater runoff, and imported water 

supplies were not restricted.  
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 Drought Year 2: The region experienced a second year of below average 

precipitation and runoff. Retail customers increase water use for outdoor irrigation 

to compensate for lack of precipitation. Groundwater and imported water supplies 

have not been impacted.  

 Drought Year 3: The region experienced a third year of below average precipitation 

and runoff. Retail customers increase water use for outdoor irrigation to 

compensate for lack of precipitation. Groundwater and imported water supplies 

have not been impacted. However, there is an increased demand on both 

groundwater and treated imported water.  

 Drought Year 4: The region experienced a fourth year of below average 

precipitation and runoff. Groundwater supplies have not been impacted.  However, 

there is an increased demand on groundwater.  

 Drought Year 5: Fifth year of below average precipitation and runoff. Groundwater 

supplies have not been impacted. However, there is an increased demand on 

groundwater. 

 

 DRA INDIVIDUAL WATER SOURCE RELIABILITY 

 

The City’s DRA incorporates a five consecutive year drought based on five consecutive 

dry years commencing in CY 2021.  The quantity of water supplies available for each year 

during this five consecutive year drought period included in the City’s DRA is assumed to 

be the same as the quantity of water supplies produced by the City (i.e. demands) during 

the most recent and historical five consecutive year drought which occurred from CY 2011 

through CY 2015. Production data for those years have been tabulated in Section 6.1. 

The following describes the anticipated reliability of its water source for each year of the 

five consecutive year drought based on recent experience. 
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Groundwater  

 

The City receives water supplies is from the Central Basin which is actively managed by 

WRD, as described in Section 6.2.2. The Central Basin is adjudicated; however, the City’s 

water rights are fixed each year. Consequently, the City cannot produce in excess of its 

own water rights or rights it may have leased from others. The quantity of groundwater 

used (and reliably available) during the most recent and historical five consecutive year 

drought period have been tabulated in Section 6.1. The City manages its water supply 

portfolio to optimize the water supplies available each year and to avoid a water supply 

shortage. The City also had the ability to systematically implement aspects of its Water 

Shortage Contingency Plan (see Chapter 8). As a result of these collective actions (and 

experience during prior five consecutive year droughts), the City does not anticipate a 

water supply shortage. 

 

Imported Water  

 

The City obtains imported water from the Metropolitan Water District of Southern 

California through Three Valleys Municipal Water District.  Section 6.2.1 describes the 

planning conducted by the Metropolitan Water District of Southern California regarding 

treated imported water supplies available to the City. The reliability of MWD’s supplies is 

also discussed in its 2020 Regional UWMP and is incorporated by reference. The City 

purchases treated imported water which is delivered directly within its distribution system. 

The City’s purchases of treated, imported water over the past ten years have been 

tabulated in Section 6.1. In the event of a drought which limits imported water supplies, 

the City will rely on its groundwater production. 

 

The imported water purchases by the City during the most recent and historical five 

consecutive year drought period have been tabulated in Section 6.1. Because the City’s 

DRA assumes the most recent and historical five consecutive year drought scenario will 

be repeated over the next five years, it is assumed the quantity of treated imported water 
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supplies purchased during the most recent and historical five consecutive year drought 

scenario will be available. Furthermore, this constitutes the minimum amount of treated 

imported water which may be available in a future five consecutive year drought absent 

MWD’s programs which it has since implemented.  

 

Recycled Water  

 

The City has a recycled water distribution system which it has developed over the years 

to reduced demands on its potable water supplies as described in Section 6.2.5. The 

availability of recycled water supplies is not adversely impacted by drought conditions 

and are locally available.  

 

The quantity of recycled water used during the most recent and historical five consecutive 

year drought period have been tabulated in Section 6.1. The quantity of recycled water 

available during each year of the most recent and historical five consecutive year drought 

is expected to be available during a future five consecutive year drought. 

 

Summary 

 

The City’s water system has experienced a prior five consecutive year drought with no 

limitation to its collective water supplies. However, the cost of those water supplies may 

have increased based on the mix of supplies which are used. Consequently, the City has 

the ability to enact varying water shortage levels (see Chapter 8) to help educate its 

customers and provide an economic incentive for the retail customers to reduce their 

water consumption. 
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 DRA TOTAL WATER SUPPLY AND USE COMPARISON 

 

Gross water use for the projected five consecutive year drought is shown on Table 7-5. 

Section 7.3.2 describes the water source reliability for each source of supply the City will 

rely on during a five consecutive year drought. The annual quantities are the summed 

and are also provided on Table 7-5.  For the purposes of the City’s DRA, as a worst-case 

scenario, the City has considered no water supply augmentation (as indicated in Table 7-

5) from its groundwater supplies. When necessary, the City can implement various water 

shortage levels of its Water Shortage Contingency Plan (as discussed in Chapter 8) in 

order to reduce its water demands. The total water supplies available to the City in Table 

7-5 are based on the quantity of supplies available to the City (i.e. demands) during the 

most recent historical five consecutive year drought period (from CY 2011 through CY 

2015). As shown in Table 7-5, assuming no additional water supply benefits will be 

available from groundwater supplies, the City will implement various stages of its Water 

Shortage Contingency Plan to balance water demands with available supplies during 

years 1, 2, 3, 4, and 5 of the projected five consecutive year drought.  
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Table 7-5 Five-Year Drought Risk Assessment Tables to Address Water Code Section 10635(b) 

 

2021 Total

Total Water Use  11,302

Total Supplies  11,232

Surplus/Shortfall w/o WSCP Action (70)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 70

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 1%

2022 Total
Total Water Use  12,148

Total Supplies  11,701

Surplus/Shortfall w/o WSCP Action (447)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 447

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 4%

2023 Total

Total Water Use  12,747

Total Supplies  11,910

Surplus/Shortfall w/o WSCP Action (837)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 837

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 7%

2024 Total
Total Water Use  13,025

Total Supplies  11,817

Surplus/Shortfall w/o WSCP Action (1,208)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 1,208

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 9%

2025 Total
Total Water Use  11,282

Total Supplies  9,946

Surplus/Shortfall w/o WSCP Action (1,336)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 1,336

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 12%

Planned WSCP Actions (use reduction and supply augmentation)

Planned WSCP Actions (use reduction and supply augmentation)

Planned WSCP Actions (use reduction and supply augmentation)

Planned WSCP Actions (use reduction and supply augmentation)

Submittal Table 7‐5: Five‐Year Drought Risk Assessment Tables to 

address Water Code Section 10635(b)

Planned WSCP Actions (use reduction and supply augmentation)
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 OPTIONAL PLANNING TOOL WORKBOOK 

 

DWR has deemed the “Planning Tool Worksheet” as optional and the City is not required 

by DWR to use the tool. The City has provided sufficient water supplies to its customers, 

including during long-term droughts and years with historically high water demands. The 

City has also been able to provide water service to meet maximum day water demands 

for these years, including during the summer months.   The City obtains the majority of 

its water supplies from a managed groundwater basin which is not subject to seasonal 

fluctuation. Consequently, an evaluation regarding water supplies on a monthly basis was 

not considered. 
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CHAPTER 8  

WATER SHORTAGE CONTINGENCY PLAN 

 

LAY DESCRIPTION – CHAPTER 8 

 

WATER SHORTAGE CONTINGENCY PLAN 

 

Chapter 8 (Water Shortage Contingency Plan) of the City’s 2020 Plan discusses and 

provides the following: 

 

 The City’s Water Shortage Contingency Plan is a detailed approach which 

presents how the City intends to act, or respond, in the case of an actual water 

shortage contingency. 

 Preparation of the City’s “Annual Water Supply and Demand Assessment” (or 

Annual Assessment) is discussed. Commencing July 1, 2022, the City is required 

to submit the Annual Assessment. The Annual Assessment will include a review 

of the City’s “unconstrained” water demands for the current year and for a potential 

upcoming single dry year.   Unconstrained water demands represent the City’s 

water demands prior to any “response actions” the City may invoke pursuant to the 

City’s Water Shortage Contingency Plan. 

 The City will manage water supplies to minimize the adverse impacts of water 

shortages. The City’s plan for water usage during periods of shortage is designed 

to incorporate six standard water shortage levels corresponding to progressive 

ranges from up to a 10, 20, 30, 40, and 50 percent shortage, and greater than a 

50 percent shortage. 

 For each declared water supply shortage level, customers will be required to 

reduce their consumption by the percentage specified in the corresponding water 

supply shortage level.  
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 For each declared water supply shortage level, the City has established response 

actions to reduce demand on water supplies and to reduce any shortage gaps in 

water supplies. These demand reduction actions include irrigation and other 

outdoor use restrictions, rate structure changes, and other water use prohibitions.  

 The operational changes the City will consider in addressing water shortages on a 

short-term basis are discussed and include improved monitoring, analysis, and 

tracking of customer water usage to enforce demand reduction measures. 

 The City’s Emergency Response Plan is summarized. The Emergency Response 

Plan provides the management, procedures, and designated actions the City and 

its employees will implement during emergency situations (including catastrophic 

water shortages) resulting from natural disasters, system failures, and other 

unforeseen circumstances. 

 The preparation of the City’s seismic risk assessment and mitigation plan is 

discussed. The locations of earthquake faults in the vicinity of the City’s water 

service area are provided. 

 The effectiveness of the shortage response actions for each of the City’s standard 

water shortage levels is presented. The City has been able to provide sufficient 

water supplies to its customers, including during long-term droughts and years with 

historically high water demands. 

 The communication protocols implemented by the City when it declares any water 

shortage level are presented.   

 The compliance and enforcement procedures associated with the City’s standard 

water shortage levels are presented. 

 The legal authorities associated with the City’s standard water shortage levels are 

presented. 

 The financial consequences associated with the City’s standard water shortage 

levels are presented. 

 The City will evaluate the need for revising the Water Shortage Contingency Plan 

in order to resolve any water shortage gaps, as necessary. The steps necessary 
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for the City to adopt and amend its Water Shortage Contingency Plan are 

presented. 

 

The following Water Shortage Contingency Plan includes references to Chapters and 

Sections from the City of Cerritos’ 2020 Urban Water Management Plan: 

 

 

 WATER SUPPLY RELIABILITY ANALYSIS 

________________________________________________________________________ 
 
CWC 10632. 

 
(a)(1) The analysis of water supply reliability conducted pursuant to Section 10635. 

________________________________________________________________________ 

 

The City’s sources of supply were discussed in Section 6.2 of the 2020 UWMP and 

consist of groundwater from the Central Basin and treated imported water purchased from 

CBMWD. In addition, the City provides recycled water for irrigation instead of potable 

supplies. The Central Basin is adjudicated, and groundwater supplies are managed. The 

reliability of the various sources of supply are discussed in Chapter 7 of the 2020 UWMP. 

Imported water supplies may be impacted in the event MWD implements its WSAP due 

to a water supply shortage. Finally, recycled water is locally generated and is not impacted 

by drought conditions. 
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 ANNUAL WATER SUPPLY AND DEMAND ASSESSMENT PROCEDURES 

________________________________________________________________________ 
 
CWC 10632. 

 
(a)(2) The procedures used in conducting an annual water supply and demand 
assessment that include, at a minimum, both of the following: 
 
(A) The written decision-making process that an urban water supplier will use each year 
to determine its water supply reliability. 
 
(B) The key data inputs and assessment methodology used to evaluate the urban water 
supplier’s water supply reliability for the current year and one dry year, including all of the 
following: 
 
(i) Current year unconstrained demand, considering weather, growth, and other 
influencing factors, such as policies to manage current supplies to meet demand 
objectives in future years, as applicable. 
 
(ii) Current year available supply, considering hydrological and regulatory conditions in 
the current year and one dry year. The annual supply and demand assessment may 
consider more than one dry year solely at the discretion of the urban water supplier. 
 
(iii) Existing infrastructure capabilities and plausible constraints. 
 
(iv) A defined set of locally applicable evaluation criteria that are consistently relied upon 
for each annual water supply and demand assessment. 
 
(v) A description and quantification of each source of water supply. 
 
 

CWC 10632.1. 
 

An urban water supplier shall conduct an annual water supply and demand assessment 
pursuant to subdivision (a) of Section 10632 and, on or before July 1 of each year, submit 
an annual water shortage assessment report to the department with information for 
anticipated shortage, triggered shortage response actions, compliance and enforcement 
actions, and communication actions consistent with the supplier’s water shortage 
contingency plan. An urban water supplier that relies on imported water from the State 
Water Project or the Bureau of Reclamation shall submit its annual water supply and 
demand assessment within 14 days of receiving its final allocations, or by July 1 of each 
year, whichever is later. 

________________________________________________________________________ 

 

Commencing July 1, 2022, the City is required to submit an “Annual Water Supply and 

Demand Assessment” (Annual Assessment) in accordance with DWR’s guidance and 

requirements. The Annual Assessment will include a review of the City’s unconstrained 

water demands (i.e. water demands prior to any projected response actions the City may 
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trigger under this WSCP) for the current year and the upcoming (potential single dry) year. 

The City will also include information regarding anticipated shortages, triggered shortage 

response actions, compliance and enforcement actions, and communication actions 

consistent with the City’s WSCP.  

 

For each Annual Assessment, the City plans to prepare a preliminary assessment which 

evaluates the adequacy of its water supplies for the current and upcoming years by April 

of each year.  The preliminary assessment will include a review of water supplies for at 

least a single dry year.   

 

The components of an Annual Assessment consist of the following: 

 A written decision-making process 

 Key data inputs and assessment methodology 

 

 DECISION MAKING PROCESS  

 

The City produces groundwater from the Central Basin as its primary source of water 

supply and this basin is managed on a fiscal year basis. Consequently, during the third 

quarter of each fiscal year the City will review its water demands from the initial six months 

along with the current groundwater basin conditions and local hydrology. This information 

will be used to help develop the Annual Assessment. A draft of the Annual Assessment 

will be circulated internally within the City for peer review and comment. Based on 

comments received, a redraft will be prepared and provided to the City managers during 

the Spring of each year. The draft subsequently will be provided to the City Manager for 

final review. Subsequently, a final draft of the Annual Assessment will be provided to the 

City Council for review and included in the agenda as part of a City Council meeting such 

that it can be approved and any recommended specific shortage response actions may 

be enacted. The final Annual Assessment will be provided to DWR no later than July 1 of 

each year. 
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The Annual Assessments will be instrumental in providing guidance to the City for 

decisions regarding potential declarations of a water supply shortage and implementation 

of water reduction stages, instituting mandatory water restrictions, promoting water use 

efficiency and conservation programs, water rates and drought rate surcharges, and the 

necessity of pursuing alternative water supplies.  This process will help ensure adequate 

water supplies resources are available to the City. 

 

 DATA AND METHODOLOGIES  

 

The key data inputs and methodologies which will be evaluated by the City during the 

preparation of the preliminary assessment will include the following: 

 

1) Evaluation Criteria: The locally applicable evaluation criteria used to prepare the 

Annual Assessment will be identified. The evaluation criteria will include, but is not 

limited to, an analysis of current local hydrology (including rainfall and groundwater 

levels), current water demands, a review of water system improvement plans 

which may impact infrastructure availability, and water quality regulations which 

may impact groundwater availability.  

 

2) Water Supply: A description of each available water supply source will be provided.  

The descriptions will include a quantification of each available water supply source 

and will be based on review of current production capacities, historical production, 

UWMPs, and prior water supply studies (including Water Supply Assessments 

and/or Master Plans). 
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3) Unconstrained Water Demand: The potential unconstrained water demands during 

the current year and the upcoming (potential single dry) year, prior to any special 

shortage response actions, will be reviewed. The review will include factors such 

as weather, existing and projected land uses and populations, actual customer 

consumption and water use factors, monthly Urban Water Supplier Monthly 

Reports, existing water shortage levels (see Section 8.3), and existing water 

conservation resolutions (see Section 9.2.1). 

 

4) Planned Water Use for Current Year Considering Dry Subsequent Year: The water 

supplies available to meet the demands during the current year and the upcoming 

(potential single dry) year will be considered and identified by each type of supply.  

The evaluation will include factors such as estimated water demands, weather, 

groundwater basin operating safe yields, water quality results, existing available 

pumping capacities, imported water allocations, contractual obligations, regulatory 

issues, use of emergency interconnections, and the costs associated with 

producing each water supply source. 

 

5) Infrastructure Considerations: The capabilities of the water distribution system 

infrastructure to meet the water demands during the current year and the upcoming 

(potential single dry) year will be considered.  Available production capacities (e.g. 

groundwater well capacities) and distribution system water losses (see Section 

4.2.4) will be reviewed. In addition, capital improvement and replacement projects, 

as well as potential projects which may increase water system and production 

capacities (see Section 6.2.8), will be considered. 

 

6) Other Factors: Additional local considerations, if any, which can affect the 

availability of water supplies will be described. 
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 SIX STANDARD WATER SHORTAGE LEVELS 

________________________________________________________________________ 
 
CWC 10632. 
 
(a)(3)(A) Six standard water shortage levels corresponding to progressive ranges of up to 
10, 20, 30, 40, and 50 percent shortages and greater than 50 percent shortage. Urban 
water suppliers shall define these shortage levels based on the suppliers’ water supply 
conditions, including percentage reductions in water supply, changes in groundwater 
levels, changes in surface elevation or level of subsidence, or other changes in 
hydrological or other local conditions indicative of the water supply available for use. 
Shortage levels shall also apply to catastrophic interruption of water supplies, including, 
but not limited to, a regional power outage, an earthquake, and other potential emergency 
events. 
(a)(3)(B) An urban water supplier with an existing water shortage contingency plan that 
uses different water shortage levels may comply with the requirement in subparagraph 
(A) by developing and including a cross reference relating its existing categories to the six 
standard water shortage levels.  

________________________________________________________________________ 

 

The City will manage water supplies prudently to minimize the adverse impacts of water 

shortages. The City’s plan for water usage during periods of shortage is designed to 

incorporate six standard water shortage levels corresponding to progressive ranges from 

up to 10, 20, 30, 40, and 50 percent shortages, and greater than 50 percent shortage.  

 

For each declared water supply shortage level, customers will be required to reduce their 

consumption by the percentage specified in the corresponding water supply shortage 

level. The required percentage reduction for each customer will be based on water usage 

during the same billing period in the last calendar year during which there were no 

declared water shortages. 

 

The City previously established two (2) stages of water shortages and corresponding 

water conservation measures pursuant to Resolution No. 91-6. The City Council 

expanded these measures by adopting Resolution No. 2015-16 in June 2015.  A copy of 

the City’s resolutions are provided in Appendix L. In accordance with CWC in which urban 

water suppliers are required to define six (6) standard water shortage levels, the City has 
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developed the crosswalk illustrated below that translates the City’s previously established 

shortage levels to the mandated standard shortage levels. 

 

 

 

Table 8-1 provides a description of the six water shortage levels, which may be triggered 

by a shortage in the City’s water supply source, depending on the severity of the shortage 

and its anticipated duration. 
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Table 8-1 Water Shortage Contingency Planning Levels 

 

 

 

 

 

Shortage 

Level 

Percent 

Shortage Range

Shortage Response Actions 

(Narrative description)

1 Up to 10%

Washing of walkways, driveways, or parking areas with a hose. Using water to clean, fill, or 

maintain levels in decorative fountains unless a recycling system is used. Serving drinking 

water to any customer in a restaurant or other public place where food is served, sold, or 

offered for sale unless expressly requested by the customer. Watering or irrigating lawns, 

turf, or landscape areas between hours of 10:00 A.M. and 4:00 P.M., beyond saturation 

causing runoff. Allowing a hose to run continuously while washing vehicles. Allowing 

sprinklers to direct water to areas other than landscape causing runoff. Failing to repair all 

water leaks as soon as possible. 

2 Up to 20% Additional demand reduction actions deemed necessary by the City.

3 Up to 30%

Bimonthly, each 5/8" x 3/4" or 1" water meter shall be billed at base consumption of 30 

units, under the current water rate structure. All billing units used over the base 

consumption will be billed at one and one half times the quantity rate in existence in the 

current rate structure; each 1‐1/2" water meter shall be billed at a base consumption of 119 

units under the current water rate structure; Bimonthly, each 2" water meter shall be billed 

at a base consumption of 277 units under the current water rate structure; Bimonthly, each 

3" water meter shall be billed at a base consumption of 511 units under the current water 

rate structure; Bimonthly, each 4" water meter shall be billed at a base consumption of 1080 

units under the current water rate structure.

4 Up to 40% Additional demand reduction actions deemed necessary by the City.

5 Up to 50% Additional demand reduction actions deemed necessary by the City.

6 >50% Additional demand reduction actions deemed necessary by the City.

NOTES:

Submittal Table 8‐1 

Water Shortage Contingency Plan Levels
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 SHORTAGE RESPONSE ACTIONS 

________________________________________________________________________ 
 
CWC 10632. 
 
(a)(4) Shortage response actions that align with the defined shortage levels and include, 
at a minimum, all of the following: 
 
(A) Locally appropriate supply augmentation actions. 
 
(B) Locally appropriate demand reduction actions to adequately respond to shortages. 
 
(C) Locally appropriate operational changes. 
 
(D) Additional, mandatory prohibitions against specific water use practices that are in 
addition to state-mandated prohibitions and appropriate to the local conditions. 
 
(E) For each action, an estimate of the extent to which the gap between supplies and 
demand will be reduced by implementation of the action. 

________________________________________________________________________ 

 

Shortage response actions are dependent on the severity of a declared shortage level. 

Response actions implement varying improvements and regulations of system 

infrastructure and operations, water supply augmentation, demand reduction initiatives 

and other water use functions to conserve water supplies.  

 

 DEMAND REDUCTION 

 

The City may establish water shortage response actions to reduce demand on water 

supplies. These demand reduction actions include irrigation and other outdoor use 

restrictions, rate structure changes, and other water use prohibitions. Depending on the 

percent reduction in the City’s water supply and corresponding water shortage level, 

regulations are made to conserve water and reduce the shortage gap in normal supply 

levels. The structure of water shortage levels are designed to strongly encourage 

customers with high per capita usage to achieve proportionally greater reduction than 

those with low usage. Violations of these demand reduction actions will be considered 

waste and an unreasonable use of water. The following stages will be implemented as 
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needed to achieve reduction in the shortage gap. Table 8-2 describes each demand 

reduction action and its effect on reducing the shortage gap. 

 

The following water use actions are prohibited at all times: 

 The application of potable water to outdoor landscapes in a manner that causes 

runoff such that water flows onto adjacent property, non-irrigated areas, private 

and public walkways/ roadways, parking lots or structures. Water runoff is defined 

as water accumulation sufficient to cause a flow of water off of landscaped areas. 

 Use of potable water for irrigation during and 48 hours following measurable 

precipitation. 

 Use of potable water for more than minimal landscaping. 

 The use of potable water in a fountain or other decorative water feature, unless the 

water is part of a recirculating system.  

 Residential and commercial landscape areas shall be watered between the hours 

of 5 p.m. and 9 a.m. for no more than ten (10) minutes per station. Watering shall 

be limited to two (2) times per week during the months of June through September, 

and one (1) time per week during the months of October through May. Landscape 

irrigation for commercial nurseries and growers, fire and erosion protection, the 

protection of endangered species, environmental mitigation projects, and 

properties using reclaimed water are exempt from this provision. Watering using a 

handheld container; a hose equipped with a shut off nozzle; or the use of an 

irrigation system for short durations to make repairs are also exempt from the 

provision; 
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Water Supply Shortage Level 1 

The following restrictions are in effect during Water Supply Shortage Level 1: 

 Washing of walkways, driveways, or parking areas with a hose.  

 Using water to clean, fill, or maintain levels in decorative fountains unless a 

recycling system is used.  

 Serving drinking water to any customer in a restaurant or other public place where 

food is served, sold, or offered for sale unless expressly requested by the 

customer.  

 Failing to repair all water leaks as soon as possible.  

 Watering or irrigating lawns, turf, or landscape areas between hours of 10:00 A.M. 

and 4:00 P.M. 

 Watering or irrigating lawns, turf, or landscape areas beyond saturation causing 

runoff.  

 Allowing a hose to run continuously while washing vehicles.  

 Allowing sprinklers to direct water to areas other than landscape causing runoff.  

 

Water Supply Shortage Level 2 

In addition to the restrictions identified in Water Supply Shortage Level 1, the following 

allocations and drought emergency surcharges are in effect during Water Supply 

Shortage Level 2: 

 Additional demand reduction actions deemed necessary by the City. 

 

Water Supply Shortage Level 3 

In addition to the restrictions identified in Water Supply Shortage Level 2, the following 

allocations and drought emergency surcharges are in effect during Water Supply 

Shortage Level 3: 

 Bimonthly, each 5/8" x 3/4" or 1" water meter shall be billed at base consumption 

of 30 units, under the current water rate structure. All billing units used over the 
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base consumption will be billed at one and one half times the quantity rate in 

existence in the current rate structure. 

 Bimonthly, each 1-1/2" water meter shall be billed at a base consumption of 119 

units under the current water rate structure. 

 Bimonthly, each 2" water meter shall be billed at a base consumption of 277 units 

under the current water rate structure. 

 Bimonthly, each 3" water meter shall be billed at a base consumption of 511 units 

under the current water rate structure. 

 Bimonthly, each 4" water meter shall be billed at a base consumption of 1080 units 

under the current water rate structure. 

 

Water Supply Shortage Level 4 

In addition to the restrictions identified in Water Supply Shortage Level 3, the following 

allocations and drought emergency surcharges are in effect during Water Supply 

Shortage Level 4: 

Additional demand reduction actions deemed necessary by the City. 

 

Water Supply Shortage Level 5 

In addition to the restrictions identified in Water Supply Shortage Level 4, the following 

allocations and drought emergency surcharges are in effect during Water Supply 

Shortage Level 5: 

 Additional demand reduction actions deemed necessary by the City. 

 

Water Supply Shortage Level 6 

In addition to the restrictions identified in Water Supply Shortage Level 5, the following 

allocations and drought emergency surcharges are in effect during Water Supply 

Shortage Level 6: 

 Additional demand reduction actions deemed necessary by the City. 
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Table 8-2 Demand Reduction Actions 

 

 

Shortage

Level 

Demand Reduction Actions
Drop down list

These are the only categories that will be accepted 

by the WUEdata online submittal tool. Select those 

that apply.

How much is this going to reduce the 

shortage gap? Include units used 

(volume type or percentage)

Additional Explanation or Reference

(optional)

Penalty, Charge, 

or Other 

Enforcement? 
For Retail Suppliers Only 

Drop Down List

1
Other ‐ Prohibit use of potable water for 

washing hard surfaces

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
Water Features ‐ Restrict water use for 

decorative water features, such as fountains

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
CII ‐ Restaurants may only serve water upon 

request

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
Other ‐ Customers must repair leaks, breaks, 

and malfunctions in a timely manner

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
Landscape ‐ Limit landscape irrigation to 

specific times

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
Landscape ‐ Restrict or prohibit runoff from 

landscape irrigation

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1 Other
Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1 Other
Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

2 Other

Collective reduction from Shortage 

Level 1 plus all Shortage Level 2 actions 

is up to  1,568 AFY

Yes

3 Other

Collective reduction from Shortage 

Level 2 plus all Shortage Level 3 actions 

is up to 2,352 AFY

Yes

3
Implement or Modify Drought Rate Structure 

or Surcharge

Collective reduction from all Shortage 

Level 3 actions is up to 2,352 AFY
Yes

4 Other

Collective reduction from Shortage 

Level 3 plus all Shortage Level 4 actions 

is up to 3,136 AFY

Yes

5 Other

Collective reduction from Shortage 

Level 4 plus all Shortage Level 5 actions 

is up to 3,920 AFY

Yes

6 Other

Collective reduction from Shortage 

Level 5 plus all Shortage Level 6 actions 

is greater than 3,920 AFY

Yes

Submittal Table 8‐2: Demand Reduction Actions

NOTES:

Add additional rows as needed
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 SUPPLY AUGMENTATION  

 

The City does not plan to add a new source of water supply to address customer 

demands, but instead will consider increased supplies from existing sources. Table 8-3 

reflects this approach and does not identify any new supplies. Instead, the City will focus 

on demand reduction measures in the event existing source of supply are not sufficient 

to meet customer demands. As discussed in Chapter 6, the City’s source of water supply 

is groundwater produced from the Central Basin, imported surface water purchased from 

MWD through CBMWD, and recycled water supplies. As noted in Section 8.2, beginning 

July 1, 2022, the City will prepare and submit an Annual Assessment which will include a 

review of water supplies available to meet water demands for the current and upcoming 

years.  If the City is currently in, or considers entering into, one of the standard water 

shortage levels identified in Section 8.3, the City will consider the water supply 

(augmentation) actions described below. 

 

Table 8-3 Supply Augmentation and Other Actions 

 

 

 

Shortage Level

Supply Augmentation Methods and 

Other Actions by Water Supplier

 Drop down list

 These are the only categories that will be 

accepted by the WUEdata online submittal tool 

How much is this going to reduce 

the shortage gap? Include units 

used (volume type or percentage)

Additional Explanation or Reference 

(optional)

1 Transfers Not applicable (see Notes) 

2 Transfers Not applicable (see Notes) 

3 Transfers Not applicable (see Notes) 

4 Transfers Not applicable (see Notes) 

5 Transfers Not applicable (see Notes) 

6 Transfers Not applicable (see Notes) 

Submittal Table 8‐3: Supply Augmentation and Other Actions

Add additional rows as needed

NOTES: The City will consider increased production from the Central Basin using existing facilities to address increased demands. As 

noted on Table 8‐2, the City plans to implement demand reduction measures in the event water supplies from existing sources are 

not sufficient to meet anticipated demands.
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 OPERATIONAL CHANGES 

 

During a water supply shortage situation, the City will manage its water supply resources 

to provide sufficient water supplies capable of meeting the demands of its customers.  

Section 8.4.2 describes the City’s water supply source and water supply augmentation 

actions available. Section 8.4.1 describes the City’s standard water shortage levels and 

associated demand reduction measures.  The supply augmentation actions and demand 

reduction measures, when implemented, may potentially result in short-term operational 

changes which are necessary to allow the City’s to utilize all available water supply 

sources in response to water shortage situations.  

 

As noted in Section 8.2, beginning July 1, 2022, the City will prepare and submit an 

Annual Assessment which will include a review of the water supplies available to meet 

water demands for the current and upcoming years. Preparation of the Annual 

Assessment will assist the City in determining any potential operational changes.  In 

addition, the City’s standard water shortage levels and the associated demand reduction 

measures, in conjunction with the City’s existing Demand Management Measures (DMM) 

(discussed in Chapter 9), will be essential to the City in reducing water demands during 

any water shortage period. The operational changes the City will consider in addressing 

non-catastrophic water shortages on a short-term basis include the following: 

 

 Improved monitoring, analysis, and tracking of customer water usage to enforce 

demand reduction measures. 

 Optimized production from existing available water supply sources. 

 Potential use of emergency supply sources, including emergency 

interconnections. 

 Potential blending of water supply resources. 

 Improved monitoring, maintenance, and repairs to reduce water distribution 

system losses. 
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 ADDITIONAL MANDATORY RESTRICTIONS 

 

The mandatory restrictions which are implemented by the City to reduce customer 

demands are discussed in Section 8.4.1.  There are no additional mandatory restrictions 

planned at this time. 

 

 EMERGENCY RESPONSE PLAN 

 

Catastrophic water shortages are incorporated in the City’s standard water shortage 

levels (identified in Section 8.3) and the associated demand reduction measures 

(described in Section 8.4.1).  In addition to the water supply augmentation actions 

(Section 8.4.2) and potential operational changes (Section 8.4.3) which the City may 

consider in order to continue providing sufficient water supplies, the City will review and 

implement any necessary steps included in its “Emergency Response Plan”. 

 

As part of the “America’s Water Infrastructure Act of 2018”, community water systems 

serving a population greater than 3,300 people, including the City, are required to review 

and update their “Risk and Resilience Assessment” (RRA) and the associated 

“Emergency Response Plan” (ERP) every five (5) years.   However, due to security 

concerns regarding the submitting of these reports, water systems are required to submit 

certifications to the United States Environment Protection Agency (USEPA), from March 

31, 2020 and December 30, 2021, confirming the current RRA and ERP have been 

reviewed and updated. 

 

The City’s RRA, prepared in 2021, evaluates the vulnerabilities, threats, and 

consequences from potential hazards to the City’s water system.  The City’s RRA is being 

prepared by evaluating the following items: 
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 Natural hazards and malevolent acts (i.e., all hazards); 

 Resilience of water facility infrastructure (including pipes, physical barriers, water 

sources and collection, treatment, storage and distribution facilities, and electronic, 

computer and other automated systems); 

 Monitoring practices; 

 Financial systems (e.g., billing systems); 

 Chemical storage and handling; and 

 Operation and maintenance. 

 

The City’s RRA evaluates a series of potential malevolent acts, natural hazards, and other 

threats in order to estimate the potential “monetized risks” (i.e. associated economic 

consequences to both the water system and surrounding region, and the likelihood of 

occurrence) associated with the City’s water facility assets. The cost-effectiveness of 

implementing potential countermeasures to reduce risks is also under review. 

 

The City’s ERP, prepared in 2021, provides the management, procedures, and 

designated actions the City and its employees will implement during emergency situations 

(including catastrophic water shortages) resulting from natural disasters, system failures, 

and other unforeseen circumstances. The City’s ERP provides the guidelines for 

evaluating an emergency situation, procedures for activating an emergency response, 

and details of the different response phases in order to ensure that customers receive a 

reliable and adequate supply of potable water. The scope of the ERP includes 

emergencies which directly affect the water system and the ability to maintain safe 

operations (such as a chlorine release, and earthquake, or a threat of contamination). 

The ERP also incorporates the results of the City RRA and includes the following: 

 

 Strategies and resources to improve resilience, including physical and 

cybersecurity. 

 Plans and procedures for responding to a natural hazard or malevolent act. 
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 Actions and equipment to lessen the impact of a natural hazard or malevolent act. 

 Strategies to detect natural hazards or malevolent act. 

 

The City will review the ERP for procedures regarding the utilization of alternative water 

supply sources in response to water supply shortages, including during the standard 

water shortage levels.  The City will also review applicable procedures described in the 

ERP regarding any necessary temporary shutdown of water supply facilities, including 

appropriate regulatory and public notifications.    

 

 SEISMIC RISK ASSESSMENT AND MITIGATION PLAN 

________________________________________________________________________ 
 
CWC 10632.5. 
 
(a) In addition to the requirements of paragraph (3) of subdivision (a) of Section 10632, 
beginning January 1, 2020, the plan shall include a seismic risk assessment and 
mitigation plan to assess the vulnerability of each of the various facilities of a water system 
and mitigate those vulnerabilities. 
 
(b) An urban water supplier shall update the seismic risk assessment and mitigation plan 
when updating its urban water management plan as required by Section 10621. 
 
(c) An urban water supplier may comply with this section by submitting, pursuant to Section 
10644, a copy of the most recent adopted local hazard mitigation plan or multihazard 
mitigation plan under the federal Disaster Mitigation Act of 2000 (Public Law 106-390) if 
the local hazard mitigation plan or multihazard mitigation plan addresses seismic risk. 

________________________________________________________________________ 

 

The City prepared a “Hazard Mitigation Plan” in 2016 which identified methods to assess 

significant natural hazards (including earthquakes) affecting areas throughout the City, 

and the mitigation strategies necessary to reduce risks, including seismic risk.  The City’s 

Hazard Mitigation Plan is provided in Appendix M. 

 

The County of Los Angeles prepared an “All-Hazards Mitigation Plan” in 2019 which 

identified methods to assess significant natural hazards (including earthquakes) affecting 

areas throughout Los Angeles County, and the mitigation strategies necessary to reduce 
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risks, including seismic risk.  The County’s All-Hazards Mitigation Plan is provided in 

Appendix N. 

 

The California Geological Survey has published the locations of numerous faults which 

have been mapped in the Southern California region. Although the San Andreas fault is 

the most recognized and is capable of producing an earthquake with a magnitude greater 

than 8 on the Richter scale, some of the lesser-known faults have the potential to cause 

significant damage.  The locations of these earthquake faults in the vicinity of the City’s 

water service area are provided in the figure below.  The faults that are located in close 

proximity to and could potentially cause significant shaking in the City’s water service area 

include the San Andreas fault, the Whittier fault, the Los Alamitos Fault, the Norwalk Fault, 

the Inglewood Fault, and the Newport Fault.  

 

Location of Earthquake Faults 

 

Source: https://maps.conservation.ca.gov/cgs/fam/App/ 
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The following figure provides the relative intensity of ground shaking in the vicinity of the 

City’s service area from anticipated future earthquakes. The locations of relatively long-

period (1.0 second) earthquake shaking, including the City’s service area, are provided. 

Long-period shaking affects tall, relatively flexible buildings, but also correlates with 

earthquake damage. The shaking potential is calculated based on the level of ground 

motion that has a 2 percent chance of being exceeded in 50 years (or the level of ground-

shaking with an approximate 2,500-year average repeat time). As discussed in Section 

8.4.5, the City prepared an Emergency Response Plan in 2021 which provides the 

management, procedures, and designated actions the City and its employees will 

implement during emergency situations resulting from natural disasters, including during 

earthquakes, to ensure that customers receive a reliable and adequate supply of potable 

water. The City’s ERP is incorporated by reference. 

 

Earthquake Shaking Potential  

 

Source: “Earthquake Shaking Potential for California”, 2016, California Geological Survey and United States Geological Survey 
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 SHORTAGE RESPONSE ACTION EFFECTIVENESS 

 

The effectiveness of the shortage response actions for each of the standard water 

shortage levels identified in Section 8.3 is evident in the City’s historical ability to meet its 

customer’s water demands in response to a water supply shortage. In addition, the City 

imposes water consumption regulations and restrictions, and supports local agencies in 

efforts to enforce regulations and prohibitions on water use. The effectiveness of each of 

the City’s shortage response actions, in order to reduce any potential gaps between 

supply and demand, has been quantified in the expected demand reduction provided in 

Table 8-2 and Table 8-3. 

 

Section 6.1 provides a tabulation of the City’s historical annual water demands for its 

water supply source. During the past 10 years, the City experienced a five consecutive 

year drought within its service area from CY 2011 to CY 2015. Throughout this extended 

dry year period, the City’s annual water production ranged from 9,946 AF to 11,910 AF, 

with an average of approximately 11,321 AF.  In addition, historical records indicate the 

City previously produced a maximum of up to 11,910 AF during CY 2013.  The City has 

been able to provide sufficient water supplies to its customers, including during long-term 

droughts and years with historically high water demands. In addition, the City has been 

able to provide water service to meet maximum day water demands for these years, 

including during the summer months.   

 

The City’s water demands during the most recent five years (from CY 2016 to CY 2020) 

averaged approximately 10,466 AFY. Due to conservation efforts and demand 

management measures (discussed in Chapter 9), the City’s recent water demands have 

been less than its historical water demands, including during long-term droughts.  The 

City’s projected water demands (during a normal year, a single dry year, and a five 

consecutive year drought conditions) are provided in Section 7.2.3 and are anticipated to 

incorporate similar reductions in water use rates as a result of the shortage response 

actions, ongoing conservation efforts, and demand management measures.  Because the 
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City’s projected water demands are similar to, it is anticipated the City will be able to 

continue providing sufficient water supplies to its customers to meet projected water 

demands, including during long-term droughts.  In addition, as discussed in Section 8.4.2, 

based on historical and on-going management practices, the City will be able to continue 

relying on its water supply source from the Central Basin for adequate supply 

augmentation in response to each of the standard water shortage levels identified in 

Section 8.3. 

 

Based on the City’s demonstrated ability to meet water demands during past water supply 

shortages, the adopted water shortage levels, the adjusted operating safe yields, and 

water supplies during long-term droughts, it is anticipated that the City will be able to 

provide sufficient water supplies to its customers during each of its standard water 

shortage levels. Although adequate supplies are anticipated, the cost of those water 

supplies may become incrementally more expensive. The City will enact varying levels of 

its WSCP to encourage retail customers to reduce water consumption and at the same 

time reduce the need to use the more expensive water supplies. Notwithstanding, the 

effectiveness of each of the City’s shortage response actions, in order to reduce any 

potential gaps between supply and demand, has been quantified in the expected demand 

reduction section provided in Table 8-2 and Table 8-3.  The effectiveness of the City’s 

shortage response actions is based on the City’s water demands prior to 2015 

(unconstrained demands). The City’s reduced its water demands in 2015 in response to 

the Governor’s April 1, 2015 Executive Order B-29-15 which mandated statewide 

reduction in water use of 25 percent.  The City’s actual water demand reduction during 

this period was used to estimate the extent of water use reductions for the City’s Water 

Shortage Levels.  The City’s Water Shortage Levels 1, 2, 3, 4, 5, and 6 are expected to 

reduce water demands by up to 10%, 20%, 30%, 40%, 50%, and greater than 50%, 

respectively.  
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 COMMUNICATION PROTOCOLS 

________________________________________________________________________ 
 
CWC 10632. 
 
(a)(5) Communication protocols and procedures to inform customers, the public, 
interested parties, and local, regional, and state governments, regarding, at a minimum, 
all of the following: 
 
(A) Any current or predicted shortages as determined by the annual water supply and 
demand assessment described pursuant to Section 10632.1. 
 
(B) Any shortage response actions triggered or anticipated to be triggered by the annual 
water supply and demand assessment described pursuant to Section 10632.1. 
 
(C) Any other relevant communications. 

________________________________________________________________________ 

 

Commencing July 1, 2022, the City is required to submit an Annual Assessment in 

accordance with DWR’s guidance and requirements. The Annual Assessment will include 

a review of the City’s unconstrained water demands (i.e. water demands prior to any 

projected response actions the City may trigger under this WSCP) for the current year 

and the upcoming (potential single dry) year. The City will also include information 

regarding anticipated shortages, triggered shortage response actions, compliance and 

enforcement actions, and communication actions consistent with the City’s WSCP. 

Please see Section 8.2 for further discussion the Annual Assessment.  

 

The implementation of water shortage levels and corresponding water conservation 

measures may be adopted by a resolution by the City Council.  

 

For each occurrence of improper water use, the City shall send to the customer where 

the improper water use occurred a notice of improper water use specifying the subsection 

or subsections of this WSCP that apply. Where possible, a copy of said notice shall be 

given to that individual who has improperly used water in writing and personally served 

or deposited in the U.S. Postal Service, first class, postage prepaid, addressed to the 
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billing address of the Customer and to the City of Cerritos, P.O. Box 3130, Cerritos, CA 

90703, Attn: Water Superintendent.  

 

 

 COMPLIANCE AND ENFORCEMENT 

________________________________________________________________________ 
 
CWC 10632. 
 
(a)(6) For an urban retail water supplier, customer compliance, enforcement, appeal, and 
exemption procedures for triggered shortage response actions as determined pursuant to 
Section 10632.2. 

________________________________________________________________________ 

 

Any violation of this WSCP is considered a waste and an improper use of water. For each 

occurrence of improper water use, the City shall send to the customer where the improper 

water use occurred a notice of improper water use specifying the subsection or 

subsections of this WSCP that apply. 

 

 First Violation: The City shall issue a written notice of the improper water use to 

the customer.  

 Second Violation: For a second violation during any water shortage level, the City 

shall impose a twenty-five dollar ($25) penalty, payable with the next subsequent 

water bill.  

 Third and Subsequent Violations: Third and subsequent violation during any water 

shortage level, the City shall install a flow restricting device of one (1) GPM 

capacity for services up to one and on-half inch size, and comparatively sized for 

larger services, on the service of the customer at the premises at which the 

violation occurred for a period of not less than forty-eight (48) hours. The customer 

in violation will be responsible for paying the costs associated with the installation 

of said flow restricting device and for the restoration of normal service.  

 Failure to pay the penalties will result in discontinuation of water service until all 

previous penalties are paid in full. A reactivation fee will also be imposed.  
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A customer shall have the right to a hearing to obtain relief from compliance with the 

WSCP by filing a written request for hearing within fifteen (15) days after receipt of a 

Notice of Improper Water User or receipt of a bill whichever is later. To the extent possible, 

the hearing shall be held by the Water Superintendent or designee within fifteen (15) days 

after receipt of the request. In determining whether or not relief shall be granted, the Water 

Superintendent shall consider all relevant factors including but not limited to:  

 

 The fact that reduction in water consumption will result in unemployment;  

 Increased number of employees in commercial or industrial business, and 

governmental offices;  

 The existing of emergency health of safety hazards; 

 The existence of family health problems; 

 The fact that the current customer was not a customer at the water service address 

during the bae period and the nature of the current customer’s water use is 

substantially different from the use during the base period;  

 Special needs of medical care facilities or schools. 

 

A customer shall have the right to appeal the decision of the Water Superintendent or 

designee to the City Council by filing a written request for appeal within fifteen (15) days 

after receipt of said decision. To the extent possible, the City Council shall hear the appeal 

at its first regular meeting occurring after the expiration of fifteen (15) days of receipt of 

the request for appeal. The decision of the City Council shall be final.  
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 LEGAL AUTHORITIES 

________________________________________________________________________ 
 
CWC 10632. 

 
(a)(7)(A) A description of the legal authorities that empower the urban water supplier to 
implement and enforce its shortage response actions specified in paragraph (4) that may 
include, but are not limited to, statutory authorities, ordinances, resolutions, and contract 
provisions. 
 
(B) A statement that an urban water supplier shall declare a water shortage emergency in 
accordance with Chapter 3 (commencing with Section 350) of Division 1. 
 
(C) A statement that an urban water supplier shall coordinate with any city or county within 
which it provides water supply services for the possible proclamation of a local 
emergency, as defined in Section 8558 of the Government Code. 
 

CWC Division 1, Section 350 
 
The governing body of a distributor of a public water supply, whether publicly or privately 
owned and including a mutual water company, shall declare a water shortage emergency 
condition to prevail within the area served by such distributor whenever it finds and 
determines that the ordinary demands and requirements of water consumers cannot be 
satisfied without depleting the water supply of the distributor to the extent that there would 
be insufficient water for human consumption, sanitation, and fire protection. 

________________________________________________________________________ 

 

The City Council is authorized to declare adoption of water shortage levels and 

implementation of water conservation measures by resolution. 

 

The City may declare a water shortage emergency and implement any shortage response 

action deemed necessary. Upon declaration of a water shortage emergency, the City 

shall coordinate with the local cities and counties within their service area for the possible 

proclamation of a local emergency.  
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 FINANCIAL CONSEQUENCES OF WSCP 

________________________________________________________________________ 
 
CWC 10632. 

 
(a)(8) A description of the financial consequences of, and responses for, drought 
conditions, including, but not limited to, all of the following: 
 
(A) A description of potential revenue reductions and expense increases associated with 
activated shortage response actions described in paragraph (4). 
 
(B) A description of mitigation actions needed to address revenue reductions and 
expense increases associated with activated shortage response actions described in 
paragraph (4). 
 
(C) A description of the cost of compliance with Chapter 3.3 (commencing with Section 
365) of Division 1. 

________________________________________________________________________ 

 

During a catastrophic interruption of water supplies, prolonged drought, or water shortage 

of any kind, the City will experience a reduction in revenue due to reduced water sales. 

Throughout this period of time, expenditures may increase or decrease with varying 

circumstances. Expenditures may increase in the event of significant damage to the water 

system, resulting in emergency repairs. Expenditures may also decrease as less water is 

pumped through the system, resulting in lower power costs.  

 

The City receives water revenue from a service charge and a commodity charge based 

on consumption. The service charge recovers costs associated with providing water to 

the serviced property. The service charge does not vary with consumption and the 

commodity charge is based on water usage. Rates have been designed to recover the 

full cost of water service in the charges. Therefore, the total cost of purchasing water 

would decrease as the usage or sale of water decreases.  

 

However, there are significant fixed costs associated with maintaining a minimal level of 

service. The City will monitor projected revenues and expenditures should an extreme 

shortage and a large reduction in water sales occur for an extended period of time. To 

overcome these potential revenue losses and/or expenditure impacts, the City may use 
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reserves. If necessary, the City may reduce expenditures by delaying implementation of 

its Capital Improvement Program and equipment purchases, and/or adjust the work force, 

implement a drought surcharge as discussed in Section 8.1, and/or make adjustments to 

its water rate structure. 

 

 

 MONITORING AND REPORTING 

________________________________________________________________________ 
 
CWC 10632. 

 
(a)(9) For an urban retail water supplier, monitoring and reporting requirements and 
procedures that ensure appropriate data is collected, tracked, and analyzed for purposes 
of monitoring customer compliance and to meet state reporting requirements. 

________________________________________________________________________ 

 

Commencing July 1, 2022, the City is required to submit an Annual Assessment in 

accordance with DWR’s guidance and requirements. The Annual Assessment will include 

a review of the City’s unconstrained water demands (i.e. water demands prior to any 

projected response actions the City may trigger under this WSCP) for the current year 

and the upcoming (potential single dry) year. The City will also include information 

regarding anticipated shortages, triggered shortage response actions, compliance and 

enforcement actions, and communication actions consistent with the City’s WSCP. 

Please see Section 8.2 for further discussion the Annual Assessment.  

In normal water supply conditions, production figures are recorded daily and are 

incorporated into the water production report. During rationing conditions, water 

shortages will continue to be closely monitored on a daily or hourly basis depending on 

the severity of the drought. Production data from the City’s MWD connection and wells 

can be retrieved on an hourly basis. This will allow City staff to determine the effects of a 

reduction on water production within the system. During a disaster shortage, production 

figures will be monitored on an ongoing basis. The City’s SCADA system will warn of any 

critical conditions instantly. Once a shortage stage is implemented, actual reductions in 

water supply will be determined based on the SCADA system, which will allow monitoring 
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on a daily basis. Reports will be provided on a daily basis to the City’s Water 

Superintendent 

 

 

 WSCP REFINEMENT PROCEDURES 

________________________________________________________________________ 
 
CWC 10632. 

 
(a)(10) Reevaluation and improvement procedures for systematically monitoring and 
evaluating the functionality of the water shortage contingency plan in order to ensure 
shortage risk tolerance is adequate and appropriate water shortage mitigation strategies 
are implemented as needed. 

________________________________________________________________________ 

 

The City’s WSCP has been prepared as an adaptive management plan.  As discussed in 

Section 8.9, the City will monitor and report on the implementation of the WSCP.  The 

City will review the implementation results for any current or potential shortage gaps 

between water supplies and demands.  The City will evaluate the need for revising the 

WSCP in order to resolve any shortage gaps, as necessary. The City will consider the 

following potential revisions in the event of a potential shortage gap: 

 

 Implementation of additional public outreach, education, and communication 

programs (in addition to the programs discussed in Chapter 9). 

 Implementation of more stringent water use restrictions under the standard water 

shortage levels (discussed in Section 8.4.1). 

 Implementation of stricter enforcement actions and penalties (discussed in Section 

8.6). 

 Improvements to the water supply augmentation responses (discussed in Section 

8.4.2), as well as any associated operational changes (discussed in Section 8.4.3) 

which may be required. 

 Incorporation of additional actions recommended by the City staff or other 

interested parties. 
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The City will use the monitoring and reporting data to evaluate the ability for these 

potential revisions to resolve any shortage gaps which may occur within the standard 

water shortage levels.   

 

This WSCP is adopted as part of the City’s 2020 UWMP adoption process discussed in 

Section 10.3.  It is anticipated the City will review, revise, and adopt an updated WSCP 

as part of preparing its 2025 UWMP as necessary.    However, the City will continue to 

review the monitoring and reporting data, and if needed, update the WSCP more 

frequently. Any updates to the City’s WSCP will include a public hearing and adoption 

process by the City Council (see Section 8.12).  

 

 

 SPECIAL WATER FEATURE DISTINCTION 

_______________________________________________________________________ 
 
CWC 10632. 

 
(b) For purposes of developing the water shortage contingency plan pursuant to 
subdivision (a), an urban water supplier shall analyze and define water features that are 
artificially supplied with water, including ponds, lakes, waterfalls, and fountains, separately 
from swimming pools and spas, as defined in subdivision (a) of Section 115921 of the 
Health and Safety Code. 

________________________________________________________________________ 

 

The City’s WSCP defines “decorative water features” as water features which are 

artificially supplied with water, including ponds, lakes, waterfalls, and fountains, but 

excluding pools and spas.  In general, there are additional health and safety 

considerations in the water supplied to pools and spas compared to decorative water 

features. As a result, the City’s WSCP has reviewed the response actions, enforcement 

actions, and monitoring and reporting programs separately for decorative water features 

and for pools and spas, as applicable. 

 

Please see Section 8.4.1. for demand reduction actions in relation to special water 

features.  
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 PLAN ADOPTION, SUBMITTAL, AND AVAILABILITY 

_______________________________________________________________________ 
 
CWC 10632. 

 
(c) The urban water supplier shall make available the water shortage contingency plan 
prepared pursuant to this article to its customers and any city or county within which it 
provides water supplies no later than 30 days after adoption of the water shortage 
contingency plan. 

________________________________________________________________________ 

 

The City’s WSCP is adopted as part of the City’s 2020 UWMP adoption process 

discussed in Chapter 10.  The process for adopting the City’s WSCP includes the 

following: 

 

 The City will conduct a public hearing and make the WSCP available for public 

inspection.  

 The City will provide notification of the time and place of the public hearing to any 

city or county in which water is provided. 

 The City will publish notice of public hearing in a newspaper once a week, for two 

successive weeks (with at least five days between publication dates). 

 The City’s Board will adopt the 2020 UWMP and the WSCP. 

 As part of submitting the 2020 UWMP to DWR, the City will also submit the WSCP 

(electronically through DWR’s online submittal tool) within 30 days of adoption and 

by July 1, 2021. The City will submit a copy of the WSCP to the California State 

Library and to any city or county in which water is provided within 30 days of 

adoption. In addition, the City will make the WSCP available for public review within 

30 days of adoption. 
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If there are any subsequent amendments required, the process for adopting an amended 

WSCP includes the following: 

 

 The City will conduct a public hearing and make the amended WSCP available for 

public inspection.  

 The City’s Board will adopt the amended WSCP. 

 The City will submit the amended WSCP to DWR (electronically through DWR’s 

online submittal tool) within 30 days of adoption. 

 

Additional information regarding the adoption, submittal, and availability of the City’s 

WSCP (and 2020 UWMP) is provided in Chapter 10
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CHAPTER 9  

DEMAND MANAGEMENT MEASURES 

 

LAY DESCRIPTION – CHAPTER 9 

 

DEMAND MANAGEMENT MEASURES 

 

Chapter 9 (Demand Management Measures) of the City’s 2020 Plan discusses and 

provides the following: 

 

 The City has implemented “Demand Management Measures” to reduce its water 

demands and achieve its water use targets (discussed in Chapter 5) 

 The City’s Demand Management Measures include metering of all its water supply 

connections with its retail member agencies. 

 The City’s Demand Management Measures include public education and outreach 

programs regarding water conservation. 

 The City’s Demand Management Measures include staffing of its water 

conservation program. 

 Additional Demand Management Measures including rebate, conservation, asset 

management, and wholesale supplier assistance programs are discussed. 

 A summary of the Demand Management Measures the City has implemented over 

the past five (5) years is provided. 

 The City’s Demand Management Measures include adoption of resolutions to 

prevent water waste. 

 The City’s Demand Management Measures include metering of all customer 

connections, including separate metering for residential, fire service, reclaimed 

water service, and construction water service. 
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 The City’s Demand Management Measures include conservation pricing. The 

City’s current water rate structure is tiered to promote water conservation by 

customers. 

 The City’s Demand Management Measures include public education and outreach 

programs regarding water conservation. 

 The City’s Demand Management Measures include various actions to assess and 

manage water distribution system losses.  

 Additional Demand Management Measures including rebate, conservation, and 

educational programs are discussed. 

  A summary of the Demand Management Measures the City has implemented over 

the past five (5) years is provided. The City met the 2020 Water Use Target 

(discussed in Chapter 5) through the implementation of these Demand 

Management Measures. 

 

 

 DEMAND MANAGEMENT MEASURES FOR WHOLESALE SUPPLIERS 

_______________________________________________________________________ 
 
CWC 10631. 

 
(e) Provide a description of the supplier’s water demand management measures. This 
description shall include all of the following: 
 
(1)(B) The narrative pursuant to this paragraph shall include descriptions of the following 
water demand management measures: 
 
(ii) Metering. 
 
(iv) Public education and outreach. 
(vi) Water conservation program coordination and staffing support. 
 
(vii) Other demand management measures that have a significant impact on water use 
as measured in gallons per capita per day, including innovative measures, if 
implemented. 
 
(2) For an urban wholesale water supplier, as defined in Section 10608.12, a narrative 
description of the items in clauses (ii), (iv), (vi), and (vii) of subparagraph (B) of paragraph 
(1), and a narrative description of its distribution system asset management and 
wholesale supplier assistance programs. 

________________________________________________________________________ 
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The City is not a wholesale agency and is not required by DWR to complete Section 9.1. 

 

 

 EXISTING DEMAND MANAGEMENT MEASURES FOR RETAIL SUPPLIERS 

_______________________________________________________________________ 
 
CWC 10631. 

 
(e) Provide a description of the supplier’s water demand management measures. This 
description shall include all of the following: 
 
(1)(A) For an urban retail water supplier, as defined in Section 10608.12, a narrative 
description that addresses the nature and extent of each water demand management 
measure implemented over the past five years. The narrative shall describe the water 
demand management measures that the supplier plans to implement to achieve its water 
use targets pursuant to Section 10608.20. 
 
(B) The narrative pursuant to this paragraph shall include descriptions of the following 
water demand management measures: 
 
(i) Water waste prevention ordinances. 
 
(ii) Metering. 
 
(iii) Conservation pricing. 
 
(iv) Public education and outreach. 
 
(v) Programs to assess and manage distribution system real loss. 
 
(vi) Water conservation program coordination and staffing support. 
 
(vii) Other demand management measures that have a significant impact on water use as 
measured in gallons per capita per day, including innovative measures, if implemented. 

________________________________________________________________________ 

 

 WATER WASTE PREVENTION ORDINANCES 

 

The City implements Resolution No. 2015-16 (“A Resolution of the City Council of the City 

of Cerritos Implementing Emergency Water Conservation Regulations)” which prohibits 

water waste. This resolution was adopted pursuant to Resolution No. 91-6 which 

authorized the City Council to declare the implementation of water conservation 

measures by resolution and previously established two (2) stages of water shortages and 



 
2020 Urban Water Management Plan

  
 

 

T h e   C i t y   o f   C e r r i t o s   Page 9‐4 

corresponding water conservation measures. Copies of these resolutions are attached as 

Appendix L.  

 

Resolution No. 91-6, when in effect, sets forth the procedures to implement water 

conservation measures during varying stages of drought conditions.  

 

Resolution No. 2015-16, when in effect, sets forth the following water use actions which 

are prohibited at all times: 

 

 Use of potable water for more than minimal landscaping. 

 Use through a broken or defective water meter. 

 Use of potable water which results in flooding or runoff in gutters or streets. 

 Use of potable water for washing private cars or commercial aircrafts, cars, buses, 

boats, or trailers, except at a fixed location where water is properly maintained to 

avoid wasteful use. 

 Use of potable water for washing buildings, structures, driveways, street cleaning, 

or other hard-surfaced areas. 

 Use of potable water to irrigate turf, lawns, gardens, or ornamental landscaping. 

 

 METERING 

_______________________________________________________________________ 
 
CWC 526. 

 
(a) Notwithstanding any other provision of law, an urban water supplier that, on or after 
January 1, 2004, receives water from the federal Central Valley Project under a water 
service contract or subcontract… shall do both of the following: 
 
(1) On or before January 1, 2013, install water meters on all service connections to 
residential and nonagricultural commercial buildings… located within its service area. 
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CWC 527. 
 
(a) An urban water supplier that is not subject to Section 526 shall do both of the following: 
 
(1) Install water meters on all municipal and industrial service connections located within 
its service area on or before January 1, 2025. 

________________________________________________________________________ 

 

The City meters all customer connections, including separate metering for single-family 

residential, commercial, industrial, and landscape customers. Furthermore, if there is new 

development within the City, each facility is individually metered.  

 

Service charges for the City are based on the customers’ connection size. Further 

information regarding the City’s service fees and conservation pricing is provided in 

Section 9.2.3. 

  

 CONSERVATION PRICING 

 

The City implements a tiered conservation pricing rate structure for residential and non-

residential customers. The City’s current water rates structure is tiered to promote water 

conservation by customers. Residential customers are billed on an inclining block rate 

structure, with a fixed service charge based on meter size to encourage water 

conservation and discourage waste. The City’s current rate structure showing 

conservation pricing is provided in Appendix O. The City also has an inclining drought 

emergency surcharge pursuant to the City’s Resolution No. 91-6, provided in Appendix 

L.  

 

 

 PUBLIC EDUCATION AND OUTREACH 

 

The City offers public information programs for its customers. The City provides marketing 

and outreach materials to its customers by issuing press releases, newsletters, and bill 



 
2020 Urban Water Management Plan

  
 

 

T h e   C i t y   o f   C e r r i t o s   Page 9‐6 

inserts. Customers learn about rebates and additional programs through the City’s 

website.  

 

The City promotes water conservation through public information programs that offer 

brochures, posters, activity booklets, public outreach displays, oral presentations, and 

workshops to inform the public of conservation efforts. The City raises awareness through 

paid advertising, press releases, news ads, media events, and through the Speaker’s 

Bureau.  

 

In coordination with MWD and CBMWD, a variety of water conservation public information 

programs are available to the public within the City. MWD’s water education programs 

provide free teacher workshops, classroom materials, field trips, and class instruction to 

schools, including water conservation related education programs. CBMWD’s school 

educational program includes a variety of elementary and high school programs within its 

service area, including the City. Schools located within CBMWD’s service area can 

receive educational materials and handouts about water conservation and water 

awareness. CBMWD also provides information on its school education programs through 

its website links. More information about CBMWD’s school education programs is 

provided in its 2020 Plan, which is incorporated by reference.  

 

 PROGRAMS TO ASSESS AND MANAGE DISTRIBUTION SYSTEM 

REAL LOSS 

 

The City’s system is comprised mainly of single-family and multi-family dwellings.  The 

City estimates water system losses at approximately 6.1 percent, as discussed in Section 

4.2.4.  The City has water conservation literature that alerts customers to be on the 

lookout for water system leaks and to correct them promptly.  The City is available to 

assist customers in answering questions regarding system leaks or higher than expected 

water usage and also offers free water audits for customers.  
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The City’s annual water loss audits identify real water losses (e.g. leaks and main failures) 

and apparent water losses (e.g. customer meter inaccuracies, systematic data handling 

errors in customer billing systems, and unauthorized consumption). The City also 

implements an AMR system which supports conservation efforts through improved meter 

reading accuracy and allows the City to effectively monitor and manage water supplies.  

 

 WATER CONSERVATION PROGRAM COORDINATION AND 

STAFFING SUPPORT 

 

The City’s water conservation program coordination and staffing support are provided by 

the CBMWD Conservation Coordinator. The CBMWD Conservation Coordinator 

investigates Federal, State, and local funding to develop new programs throughout 

CBMWD’s service area, benefiting the City’s service area through program 

implementation. 

 

 OTHER DEMAND MANAGEMENT MEASURES 

 

The City implements additional DMM programs using both the City -only programs and 

programs in collaboration with regional partners.  

 

MWD provides funding to its member agencies for locally administered conservation 

programs including rain barrel distribution, turf replacement programs, sustainable 

landscape irrigation programs, customer water use messaging, as well as residential 

water surveys. The City also provides information to its customers about various 

programs available from CBMWD and MWD.  

 

The City participates in CBMWD's high-efficiency toilet, and high-efficiency clothes 

washer  rebate programs and will continue to do so in the future. Residents in the City’s 

service area can participate in CBMWD’s Landscape Rotating Nozzles, Weather Based 

Irrigation Controller, and Soil Moisture Sensor System program that offers rebates 
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through MWD’s regional rebate program. In addition, CBMWD’s Turf program offers 

rebates through MWD’s program for replacement of the irrigated area with drought 

tolerant landscaping.  

 

CBMWD also offers landscape classes to residences within its service area, including the 

City, to teach residents about water conservation and to reduce urban runoff. Additional 

information on CBMWD’s water conservation programs is available in CBMWD’s 2020 

Plan, which is incorporated by reference. 

 

The City plans to continue implementation of the programs described above to promote 

water conservation. 

 

 

 REPORTING IMPLEMENTATION 

 IMPLEMENTATION OVER THE PAST FIVE YEARS 

_______________________________________________________________________ 
 
CWC 10631. 

 
(e) Provide a description of the supplier’s water demand management measures. This 
description shall include all of the following: 
 
(1) (A) …a narrative description that addresses the nature and extent of each water 
demand management measure implemented over the past five years.  

________________________________________________________________________ 

 
 

The City is committed to implementing water conservation programs and works 

collaboratively with regional partners to provide water conservation programs for its 

customers.  The highlights of DMM implementation over the past five years are described 

below. 

 

As discussed in Section 9.2.1, Resolution No. 91-6, when in effect, sets forth the 

procedures to implement water conservation measures during varying stages of drought 
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conditions. Resolution No. 2015-16, when in effect, establishes water use restrictions 

which are designed to prevent water waste at all times. These water use restrictions have 

been in effect within the last five years.  

 

As discussed in Section 9.2.2, the City meters all customer connections, including 

separate metering for single-family residential, commercial, industrial, and landscape 

customers. Furthermore, if there is new development within the City, each facility is 

individually metered. The City implements an AMR system which supports conservation 

efforts through improved meter reading accuracy and allows the City to effectively monitor 

and manage water supplies.  

 

As discussed in Section 9.2.3, the City implements a tiered conservation pricing rate 

structure for residential, commercial, fire service, reclaimed water service, and 

construction water service. The City’s current water rates structure is tiered to promote 

water conservation by customers. Residential customers are billed on an inclining block 

rate structure, with a fixed service charge based on meter size to encourage water 

conservation and discourage waste. 

 

As discussed in Section 9.2.4, the City offers public information programs for its 

customers. The City provides marketing and outreach materials to its customers by 

issuing press releases, newsletters, and bill inserts. Customers learn about rebates and 

additional programs through the City’s website.  The City promotes water conservation 

through public information programs that offer brochures, posters, activity booklets, public 

outreach displays, oral presentations, and workshops to inform the public of conservation 

efforts. The City offers education and outreach programs directly to its customers. In 

coordination with MWD and CBMWD, a variety of water conservation public information 

programs are available to the public within the City. MWD’s water education programs 

provide free teacher workshops, classroom materials, field trips, and class instruction to 

schools, including water conservation related education programs. CBMWD’s school 
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educational program includes a variety of elementary and high school programs within its 

service area, including the City.   

 

As discussed in Section 9.2.5, the City’s annual water loss audits identify real water losses 

(e.g. leaks and main failures) and apparent water losses (e.g. customer meter 

inaccuracies, systematic data handling errors in customer billing systems, and 

unauthorized consumption). The City also implements an AMR system which supports 

conservation efforts through improved meter reading accuracy and allows the City to 

effectively monitor and manage water supplies.  

 

As described in Section 9.2.6, the City’s water conservation program coordination and 

staffing support are provided by the CBMWD Conservation Coordinator. The CBMWD 

Conservation Coordinator investigates Federal, State, and local funding to develop new 

programs throughout CBMWD’s service area, benefiting the City’s service area through 

program implementation. 

 

In addition to the above DMMs, the City also provides information to its customers about 

various programs available from CBMWD and MWD. MWD provides funding to its 

member agencies for locally administered conservation programs including rain barrel 

distribution, turf replacement programs, sustainable landscape irrigation programs, 

customer water use messaging, as well as residential water surveys. The City participates 

in CBMWD's high-efficiency toilet and high-efficiency clothes washer  rebate programs 

and will continue to do so in the future. Residents in the City’s service area can participate 

in CBMWD’s Landscape Rotating Nozzles, Weather Based Irrigation Controller, and Soil 

Moisture Sensor System program that offers rebates through MWD’s regional rebate 

program. In addition, CBMWD’s Turf program offers rebates through MWD’s program for 

replacement of the irrigated area with drought tolerant landscaping. CBMWD also offers 

landscape classes to residences within its service area, including the City, to teach 

residents about water conservation and to reduce urban runoff. 
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 IMPLEMENTATION TO ACHIEVE WATER USE TARGETS 

_______________________________________________________________________ 
 
CWC 10631. 

 
(F)(1)(A) For an urban retail water supplier, as defined in Section 10608.12, a narrative 
description that addresses the nature and extent of each water demand management 
measure implemented over the past five years. The narrative shall describe the water 
demand management measures that the supplier plans to implement to achieve its water 
use targets pursuant to Section 10608.20. 

________________________________________________________________________ 

 

The Demand Management Measures implemented by the City are discussed in Section 

9.2 Descriptions regarding the nature and extent of these Demand Management 

Measures implemented by the City over the past five years are discussed in Section 9.3. 

The City will continue to implement these Demand Management Measures and other 

water conservation programs and work collaboratively with CBMWD to provide water 

conservation programs for its residents.   

 

As discussed in Section 5.5, the City’s per-capita water use during CY 2020 was 129 

GPCD. The City’s confirmed 2020 Water Use Target is 142 GPCD.   The City’s per-capita 

water use during CY 2020 meets the 2020 Water Use Target and is in compliance. The 

City met the 2020 Water Use Target through the implementation of the Demand 

Management Measures discussed in Section 9.2. Continued implementation of these 

Demand Management Measures will assist the City in meeting water use targets and 

objectives.   

 
 
 

 
 WATER USE OBJECTIVES (FUTURE REQUIREMENTS) 

 

The City is currently working with DWR to develop Water Use Objectives pursuant to AB 

1668 and SB 606. Beginning in 2024, water agencies, including the City, are required to 

begin reporting compliance of their Water Use Objectives consisting of indoor residential 
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water use, outdoor residential water use, commercial, industrial and institutional, irrigation 

with dedicated meters, water loss, and other unique local uses. The City plans to meet its 

Water Use Objectives through continued implementation of the Demand Management 

Measures discussed in Section 9.2. 
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CHAPTER 10  

PLAN ADOPTION, SUBMITTAL, AND IMPLEMENTATION 

 

LAY DESCRIPTION – CHAPTER 10 

 

PLAN ADOPTION, SUBMITTAL, AND IMPLEMENTATION 

 

Chapter 10 (Plan Adoption, Submittal, and Implementation) of the City’s 2020 Plan 

discusses and provides the following: 

 

 The steps the City has performed to adopt and submit its 2020 Plan are detailed. 

 The steps the City has performed to adopt and submit its Water Shortage 

Contingency Plan are detailed. 

 The City coordinated the preparation of its 2020 Plan with the Cities of La Palma, 

Norwalk, and Santa Fe Springs, and the County of Los Angeles, and other 

agencies. The City notified these agencies at least sixty (60) days prior to the public 

hearing of the preparation of the 2020 Plan and invited these agencies to 

participate in the development of the 2020 Plan.  

 The City provided public hearing notices to the same agencies regarding the time, 

date, and place of the public hearing. 

 The City published newspaper notifications of the public hearing, once a week for 

two successive weeks   

 The City conducted public hearings to discuss and adopt the City’s 2020 Plan and 

the City’s Water Shortage Contingency Plan. 

 Within 30 days of adoption, the City submitted the 2020 Plan and Water Shortage 

Contingency Plan to the California Department of Water Resources. 

 Within 30 days of adoption, the City submitted all data tables associated with the 

2020 Plan to the California Department of Water Resources. 
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 Within 30 days of adoption, the City submitted a copy of the 2020 Plan to the State 

of California Library.  

 Within 30 days of adoption, the City submitted a copy of the 2020 Plan (and Water 

Shortage Contingency Plan) to the Los Angeles Registrar / Recorder’s office and 

the City Clerk’s Office. 

 Within 30 days after submittal of the 2020 Plan to the California Department of 

Water Resources, the City made the 2020 Plan (including the Water Shortage 

Contingency Plan) available on the City’s website and the City Clerk’s office.   

 The steps the City will perform to amend the 2020 Plan and/or the Water Shortage 

Contingency Plan, if necessary, are provided.  

 

 

 INCLUSION OF ALL 2020 DATA 

 

The data provided in the City’s 2020 Plan is provided on a CY basis through December 

31, 2020 (as discussed in Section 2.4.2). 

 

 

 NOTICE OF PUBLIC HEARING 

 

The City’s public hearing notification process for its 2020 Plan and the WSCP is discussed 

below. 
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 NOTICE TO CITIES AND COUNTIES 

_______________________________________________________________________ 
 
CWC 10621. 

 
(b) Every urban water supplier required to prepare a plan pursuant to this part shall, at 
least 60 days before the public hearing on the plan required by Section 10642, notify any 
city or county within which the supplier provides water supplies that the urban water 
supplier will be reviewing the plan and considering amendments or changes to the plan.  
 

CWC 10642. 
 
…The urban water supplier shall provide notice of the time and place of a hearing to any 
city or county within which the supplier provides water supplies. Notices by a local public 
agency pursuant to this section shall be provided pursuant to Chapter 17.5 (commencing 
with Section 7290) of Division 7 of Title 1 of the Government Code. A privately owned 
water supplier shall provide an equivalent notice within its service area… 

________________________________________________________________________ 
 

10.2.1.1 60 DAY NOTIFICATION 

 

As discussed in Section 2.6.2., the City coordinated the preparation of the 2020 Plan with 

the Metropolitan Water District of Southern California, Central Basin Municipal Water 

District, Golden State Water Company, and the Water Replenishment District of Southern 

California. The City notified these agencies, as well as the cities and county within which 

the City provides water supplies, at least sixty (60) days prior to the public hearing of the 

preparation of the 2020 Plan and invited them to participate in the development of the 

Plan. A copy of the notification letters sent to these agencies is provided in Appendix D.  

 

10.2.1.2 NOTICE OF PUBLIC HEARING 

 

The City provided notices of the public hearings to the Los Angeles County, Metropolitan 

Water District of Southern California, Central Basin Municipal Water District, Golden State 

Water Company, the Water Replenishment District of Southern California, and the Cities 

of La Palma, Santa Fe Springs, and Norwalk. The notices included the time and place of 

the public hearings. To ensure the Plan and the WSCP were available for review, the City 

placed a copy of the draft 2020 Plan and the draft WSCP at the City Clerk’s office and 
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made a copy available for review on its website.  Copies of the public hearing notices are 

provided in Appendix D.   

 

10.2.1.3 SUBMITTAL TABLES 

Table 10-1 summarizes the agencies which were provided notifications by the City. 

 

Table 10-1 Notification to Cities and Counties 

 

 

 

 

 

 

City Name          60 Day Notice
Notice of Public 

Hearing

La Palma Yes Yes

Norwalk Yes Yes

Santa Fe Springs  Yes Yes

County Name      
Drop Down List

60 Day Notice
Notice of Public 

Hearing

Los Angeles 

County
Yes Yes

    
NOTES:

Submittal Table 10‐1 Retail: Notification to Cities and 

Counties                 

Add additional rows as needed

Add additional rows as needed
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 NOTICE TO THE PUBLIC 

_______________________________________________________________________ 
 
CWC 10642. 

 
…Prior to adopting either, the urban water supplier shall make both the plan and the 
water shortage contingency plan available for public inspection and shall hold a public 
hearing or hearings thereon. Prior to any of these hearings, notice of the time and place 
of the hearing shall be published within the jurisdiction of the publicly owned water 
supplier pursuant to Section 6066 of the Government Code. The urban water supplier 
shall provide notice of the time and place of a hearing to any city or county within which 
the supplier provides water supplies. 
 

Government Code 6066. 
 
Publication of notice pursuant to this section shall be once a week for two successive 
weeks. Two publications in a newspaper published once a week or oftener, with at least 
five days intervening between the respective publication dates not counting such 
publication dates, are sufficient. The period of notice commences upon the first day of 
publication and terminates at the end of the fourteenth day, including therein the first day. 

________________________________________________________________________ 

 

The City encouraged the active involvement of the population within its service area prior 

to and during the preparation of the Plan.   Pursuant to Section 6066 of the Government 

Code, the City published a notice of public hearing in the newspaper during the weeks of 

June 11, 2021 and June 18, 2021. The City also published a notice of public hearing in 

the newspaper during the weeks of  December 31, 2021 and January  7, 2022. A notice 

of public hearing was also provided to the City’s customers and on the City’s website.  

Copies of the published notices are provided in Appendix D. To ensure the draft 2020 

Plan and the draft WSCP were available for review, the City placed a copy at the City 

Clerk’s office and made a copy available for review on its website.   
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 PUBLIC HEARING AND ADOPTION 

_______________________________________________________________________ 
 
CWC 10642. 

 
…Prior to adopting either, the urban water supplier shall make both the plan and the 
water shortage contingency plan available for public inspection and shall hold a public 
hearing or hearings thereon.  

 
CWC 10608.26. 

 
(a) In complying with this part, an urban retail water supplier shall conduct at least one 
public hearing to accomplish all of the following: 
 
(1) Allow community input regarding the urban retail water supplier’s implementation plan 
for complying with this part. 
 
(2) Consider the economic impacts of the urban retail water supplier’s implementation 
plan for complying with this part. 
 
(3) Adopt a method, pursuant to subdivision (b) of Section 10608.20, for determining its 
urban water use target. 

________________________________________________________________________ 

 

 PUBLIC HEARING 

 

Prior to adopting the draft 2020 Plan and the draft WSCP, the City held public hearings 

on June 24, 2021 and on January 13, 2022,  which included input from the community 

regarding the City’s draft 2020 Plan and the draft WSCP. As part of the public hearings, 

the City adopted a method to determine its water use targets through selection of Target 

Method 3 (see Section 5.2.1 and Appendix G). In addition, the City considered the 

economic impacts of meeting these water use targets; including measures described in 

Section 8.8. 

 

 ADOPTION 

_______________________________________________________________________ 
 
CWC 10642. 

 
… After the hearing or hearings, the plan or water shortage contingency plan shall be 
adopted as prepared or as modified after the hearing or hearings. 

________________________________________________________________________ 
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Following the public hearings, the City adopted both the draft 2020 Plan and the draft 

WSCP (included in Chapter 8).  A copy of the resolution adopting the 2020 Plan and the 

WSCP is provided in Appendix P.  

 
 
 

 PLAN SUBMITTAL 

______________________________________________________________________ 
 
CWC 10621. 

 
(e) Each urban water supplier shall update and submit its 2020 plan to the department 
by July 1, 2021. 

 
CWC 10644. 

 
(a) (1) An urban water supplier shall submit to the department, the California State 
Library, and any city or county within which the supplier provides water supplies a copy 
of its plan no later than 30 days after adoption. 
 

CWC 10635. 
 
(c) The urban water supplier shall provide that portion of its urban water management 
plan prepared pursuant to this article to any city or county within which it provides water 
supplies no later than 60 days after the submission of its urban water management plan. 

________________________________________________________________________ 

 

The City’s submittal process for its 2020 Plan and the WSCP is discussed below. 

 

 SUBMITTING A UWMP AND WATER SHORTAGE CONTINGENCY 

PLAN TO DWR 

 

The City Council adopted the draft 2020 Plan and within 30 days of adoption, the City 

submitted the adopted 2020 Plan (including the WSCP) to DWR. The 2020 Plan and 

WSCP were submitted through DWR’s “Water Use Efficiency (WUE) Data Portal” 

website. 
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DWR developed a checklist which was used by the City to assist DWR with its 

determination that the City’s 2020 Plan has addressed the requirements of the CWC. The 

City has completed the DWR checklist by indicating where the required CWC elements 

can be found within the City’s 2020 Plan (See Appendix C). 

 

 ELECTRONIC DATA SUBMITTAL 

______________________________________________________________________ 
 
CWC 10644. 

 
(a)(2) The plan, or amendments to the plan, submitted to the department …shall be 
submitted electronically and shall include any standardized forms, tables, or displays 
specified by the department. 

________________________________________________________________________ 

 

Within 30 days of adoption of the 2020 Plan, the City submitted all data tables associated 

with the 2020 Plan through DWR’s “Water Use Efficiency Data Portal” website. 

 

 SUBMITTING A UWMP, INCLUDING WSCP, TO THE CALIFORNIA 

STATE LIBRARY 

 

Within 30 days of adoption of the 2020 Plan by the City Council, a copy (CD or hardcopy) 

of the 2020 Plan was submitted to the State of California Library. A copy of the letter to 

the State Library will be maintained in the City’s file. The 2020 Plan will be mailed to the 

following address if sent by regular mail: 

 

California State Library 

Government Publications Section 

Attention: Coordinator, Urban Water Management Plans 

P.O. Box 942837 

Sacramento, CA 94237-0001 
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The 2020 Plan will be mailed to the following address if sent by courier or overnight 

carrier: 

 

California State Library 

Government Publications Section 

Attention: Coordinator, Urban Water Management Plans 

900 N Street 

Sacramento, CA 95814 

 

 SUBMITTING A UWMP TO CITIES AND COUNTIES 

 

Within 30 days of adoption of the 2020 Plan (including the WSCP) by the City Council, a 

copy of the 2020 Plan was submitted to the County of Los Angeles Registrar / Recorder’s 

office and the City Clerk’s office. A copy of the letter to the Los Angeles Registrar / 

Recorder’s office will be maintained in the City’s file. 

 

 

 PUBLIC AVAILABILITY 

______________________________________________________________________ 
 
CWC 10645. 

 
(a) Not later than 30 days after filing a copy of its plan with the department, the urban 
water supplier and the department shall make the plan available for public review during 
normal business hours. 
 
(b) Not later than 30 days after filing a copy of its water shortage contingency plan with 
the department, the urban water supplier and the department shall make the plan 
available for public review during normal business hours. 

________________________________________________________________________ 

 

Within 30 days after submittal of the 2020 Plan to DWR, the City made the 2020 Plan 

(including the WSCP) available at the City Clerk’s office during normal business hours 

and on the City’s website.  
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 NOTIFICATION TO PUBLIC UTILITIES COMMISSION 

______________________________________________________________________ 
 
CWC 10621. 

 
(c) An urban water supplier regulated by the Public Utilities Commission shall include its 
most recent plan and water shortage contingency plan as part of the supplier’s general 
rate case filings. 

________________________________________________________________________ 

 

The City is not regulated by the California Public Utilities Commission. 

 

 

 AMENDING AN ADOPTED UWMP OR WATER SHORTAGE CONTINGENCY 

PLAN 

______________________________________________________________________ 
 
CWC 10621. 

 
(d)The amendments to, or changes in, the plan shall be adopted and filed in the manner 
set forth in Article 3 (commencing with Section 10640). 
 

CWC 10644. 
 
(a)(1) An urban water supplier shall submit to the department, the California State 
Library, and any city or county within which the supplier provides water supplies a copy 
of its plan no later than 30 days after adoption. Copies of amendments or changes to the 
plans shall be submitted to the department, the California State Library, and any city or 
county within which the supplier provides water supplies within 30 days after adoption. 

________________________________________________________________________ 

 
The City amendment process for its 2020 Plan is discussed below. 

 
 

 AMENDING A UWMP 

 
 

If the City amends the adopted 2020 Plan, the amended Plan will undergo adoption by 

the City’s governing board. Within 30 days of adoption, the amended Plan will then be 
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submitted to DWR, the State of California Library, the Los Angeles Registrar / Recorder’s 

office, and the City Clerk’s office. 

 

 AMENDING A WATER SHORTAGE CONTINGENCY PLAN 

______________________________________________________________________ 
 

CWC 10644. 
 
(b) If an urban water supplier revises its water shortage contingency plan, the supplier 
shall submit to the department a copy of its water shortage contingency plan prepared 
pursuant to subdivision (a) of Section 10632 no later than 30 days after adoption, in 
accordance with protocols for submission and using electronic reporting tools developed 
by the department. 

________________________________________________________________________ 

 

If the City amends the adopted 2020 Plan (including the WSCP), the amended Plan (and 

WSCP) will undergo adoption by the City Council. Within 30 days of adoption, the 

amended Plan (and WSCP) will then be submitted to DWR, the State of California Library, 

the Los Angeles Registrar / Recorder’s office, and the City Clerk’s office. 
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2020 URBAN WATER MANAGEMENT PLAN 

 
APPENDIX A 

 
 

DWR STANDARDIZED TABLES 
 
 
  



 

Public Water System 

Number

Public Water System 

Name

Number of Municipal 

Connections 2020

Volume of

Water Supplied

2020 *

CA1910019 City of Cerritos 15,743 10,614

15,743 10,614

Submittal Table 2‐1 Retail Only: Public Water Systems                                                      

NOTES: The "Volume of Water Supplied 2020" includes recycled water supplies of 

2,159 AF. Source for "Number of Municipal Connections 2020": 

https://sdwis.waterboards.ca.gov/PDWW/

TOTAL

Add additional rows as needed

* Units of measure (AF, CCF, MG)  must remain consistent throughout the UWMP as reported in 

Table 2‐3.



 



 



 

Submittal Table 2‐4 Retail: Water Supplier Information Exchange  

The retail Supplier has informed the following wholesale supplier(s) of 

projected water use in accordance with Water Code Section 10631.                

Wholesale Water Supplier Name

Add additional rows as needed

Central Basin Municipal Water District 

NOTES:



  

2020 2025 2030 2035 2040 2045(opt)

50,143 53,172 56,199 56,276 56,354 56,433

Submittal Table 3‐1 Retail: Population ‐ Current and Projected

Population 

Served

NOTES: 2020 population was obtained from the California Census 2020 and from the 

United States Census Bureau's American Community Survey. 2025 and 2030 

populations are based on housing unit allocations identified in SCAG's Regional 

Housing Needs Assessment. Growth rates obtained from SCAG data were applied to 

the 2030 population and projected through 2045. (See Section 3.4.1).



 

Use Type                                       

Drop down list

May select each use multiple times

These are the only Use Types that 

will be recognized by the WUEdata 

online submittal tool

Additional Description       
(as needed)

Level of Treatment 

When Delivered
Drop down l i s t

Volume
2

Single Family Drinking Water 4,520

Multi‐Family Drinking Water 481

Commercial Drinking Water 1,352

Landscape Drinking Water 464

Sales/Transfers/Exchanges 

to other agencies

City of Norwalk and Golden 

State Water Company
Drinking Water 1,228

Losses  Drinking Water 410

8,455

Submittal Table 4‐1 Retail: Demands for Potable and Non‐Potable1 Water ‐ Actual

2020 Actual

NOTES: Recycled water demands are provided in Table 4‐3 and Table 6‐4.

TOTAL

Add additional rows as needed

1  
 Recycled water demands are NOT reported in this table. Recycled water demands  are reported in Table 6‐4.            

2  
Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Table 2‐3.



 

Use Type 

 Drop down list 

May select each use multiple times

These are the only Use Types that will be recognized by 

the WUEdata online submittal tool

2025 2030 2035 2040
2045

(opt)

Single Family 5,301 5,564 5,477 5,422 5,366

Multi‐Family 561 600 617 629 641

Commercial 1,576 1,685 1,735 1,769 1,803

Landscape 541 578 595 607 619

Sales/Transfers/Exchanges to other 

agencies
1,400 1,600 1,900 2,100 2,300

Losses  478 512 527 537 547

9,857 10,539 10,851 11,064 11,276

Submittal Table 4‐2 Retail: Use for Potable and Non‐Potable1 Water ‐ Projected 

Additional Description     

(as needed)

NOTES: 

TOTAL

Add additional rows as needed

1 
  Recycled water demands are NOT reported in this table. Recycled water demands are reported in Table 6‐4.                                     

2  

Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Table 2‐3.

Projected Water Use
2                                                             

Report To the Extent that Records are Available



 

2020 2025 2030 2035 2040
2045 

(opt)

Potable Water, Raw, Other 

Non‐potable                             

From Tables 4‐1R and 4‐2 R

8,455 9,857 10,539 10,851 11,064 11,276

Recycled Water Demand
1     

From Table 6‐4
2,159 2,500 2,500 2,500 2,500 2,500

Optional Deduction of 

Recycled Water Put Into 

Long‐Term Storage
2

TOTAL WATER USE 10,614 12,357 13,039 13,351 13,564 13,776

Submittal Table 4‐3 Retail: Total Water Use (Potable and Non‐Potable)

NOTES:

1
Recycled water demand fields will be blank until Table 6‐4 is complete                                                  

2 
Long term storage means water placed into groundwater or surface storage that is not 

removed from storage in the same year. Supplier may  deduct recycled water placed in long‐

term storage from their reported demand. This value is manually entered into Table 4‐3. 



 

Reporting Period Start Date 

(mm/yyyy) 
Volume of Water Loss 

1,2

01/2016 420

01/2017 736

01/2018 459

01/2019 460

01/2020 410

Submittal Table 4‐4  Retail:  Last Five Years of Water 

Loss Audit Reporting  

NOTES: The “Volume of Water Loss” quantities for CY 2016 

through CY 2019 were obtained from the annual AWWA 

Water Loss Audits (and based on the combination of 

apparent losses and real losses). The AWWA Water Loss 

Audits were reported on a calendar year basis. The AWWA 

Water Loss Audit for calendar year 2020 will be prepared by 

October 2021.  The “Volume of Water Loss” quantity for for 

CY 2020 was estimated based on metered water production 

less metered water deliveries to customers.

1 
Taken from the field "Water Losses" (a combination of apparent 

losses and real losses) from the AWWA worksheet.                                    
2 
Units of measure (AF, CCF, MG)  must remain consistent throughout 

the UWMP as reported in Table 2‐3.



 

Are Future Water Savings Included in Projections?
(Refer to Appendix K of UWMP Guidebook)

Drop down list (y/n)       Yes

If "Yes"  to above, state the section or page number, in the cell to 

the right, where citations of the codes, ordinances, or otherwise are 

utilized in demand projections are found.  

Section 4.2.6 

and Chapter 

8

Are Lower Income Residential Demands Included In Projections?  
Drop down list (y/n)

Yes

Submittal Table 4‐5 Retail Only:  Inclusion in Water Use Projections

NOTES: 



 

10‐15 

year
1997 2010 164

5 Year 2004 2008 161

Submittal Table 5‐1 Baselines and Targets Summary            

From SB X7‐7 Verification Form

Retail Supplier or Regional Alliance Only

*All cells in this table should be populated manually from the supplier's 

SBX7‐7 Verification Form and reported in
 
Gallons per Capita per Day 

(GPCD)                                                                                                                         

NOTES:

142

Baseline 

Period
Start Year *     End Year *   

Average 

Baseline  

GPCD*

Confirmed 

2020 Target*



 

Actual    

2020 GPCD*

2020 TOTAL 

Adjustments*

Adjusted 2020 

GPCD* 

(Adjusted if 

applicable)

129 0 129 142 Y

NOTES:

2020 

Confirmed 

Target GPCD*

Did Supplier 

Achieve 

Targeted 

Reduction for 

2020? Y/N

2020 GPCD

Submittal Table 5‐2: 2020 Compliance                                                     

From SB X7‐7 2020 Compliance Form

Retail Supplier or Regional Alliance Only

*All cells in this table should be populated manually from the supplier's SBX7‐7 2020 

Compliance Form and reported in Gallons per Capita per Day (GPCD) 



 



 



 



 



 



  



  



  

Water Supply

Drop down list

May use each category multiple 

times .These are the only water 

supply categories  that wi l l  be 

recognized by the WUEdata  

onl ine submitta l  tool  

Actual Volume*
Water Quality
Drop Down Lis t

Total Right or 

Safe Yield* 

(optional) 

Groundwater (not 

desalinated) Central Basin
8,448 Drinking Water

Purchased or Imported  

Water

Central Basin 

Municipal Water 

District

7 Drinking Water

Recycled Water  2,159 Recycled Water

10,614 0

NOTES: 

Add additional rows as needed

Total

*Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Table 2‐3. 

Submittal Table 6‐8  Retail: Water Supplies — Actual

Additional Detail on 

Water Supply

2020



  

Water Supply                 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Reasonably 

Available 

Volume

Total Right or 

Safe Yield 

(optional) 

Groundwater (not 

desalinated) Central Basin 9,847 10,529 10,841 11,054 11,266

Purchased or Imported  

Water

Central Basin 

Municipal Water 

District 10 10 10 10 10

Recycled Water 

Los Angeles County 

Sanitation District 2,500 2,500 2,500 2,500 2,500

12,357 0 13,039 0 13,351 0 13,564 0 13,776 0

*Units of measure (AF, CCF, MG)  must remain consistent throughout the UWMP as reported in Table 2‐3. 

NOTES

Submittal Table 6‐9 Retail: Water Supplies — Projected

Additional Detail on 

Water Supply

Projected Water Supply *

Report To the Extent Practicable

2025 2030 2035 2040 2045 (opt)

Total

Drop down list

May use each category mul tiple 

times . These are the only water 

supply categories  that wi l l  be 

recognized by the WUEdata  

onl ine submitta l  tool  

Add additional rows as needed



   



  

  2025 2030 2035 2040 2045 (Opt)

Supply totals

(autofill from Table 6‐9) 12,357 13,039 13,351 13,564 13,776

Demand totals

(autofill from Table 4‐3) 12,357 13,039 13,351 13,564 13,776

Difference
0  0  0  0  0 

Submittal Table 7‐2 Retail: Normal Year Supply and Demand Comparison 

NOTES:



  

  2025 2030 2035 2040 2045 (Opt)

Supply totals*
11,767 12,416 12,713 12,915 13,118

Demand totals*
11,767 12,416 12,713 12,915 13,118

Difference 0  0  0  0  0 

Submittal Table 7‐3 Retail: Single Dry Year Supply and Demand Comparison

NOTES:

*Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in 

Table 2‐3. 



  

  2025* 2030* 2035* 2040*
2045* 

(Opt)

Supply totals 12,740 13,443 13,764 13,983 14,202

Demand totals 12,740 13,443 13,764 13,983 14,202

Difference 0  0  0  0  0 

Supply totals 13,272 14,004 14,339 14,567 14,795

Demand totals 13,272 14,004 14,339 14,567 14,795

Difference 0  0  0  0  0 

Supply totals 13,509 14,254 14,596 14,828 15,060

Demand totals 13,509 14,254 14,596 14,828 15,060

Difference 0  0  0  0  0 

Supply totals 13,404 14,143 14,482 14,712 14,942

Demand totals 13,404 14,143 14,482 14,712 14,942

Difference 0  0  0  0  0 

Supply totals 11,282 11,904 12,189 12,383 12,577

Demand totals 11,282 11,904 12,189 12,383 12,577

Difference 0  0  0  0  0 

Supply totals

Demand totals

Difference 0  0  0  0  0 

Submittal Table 7‐4 Retail: Multiple Dry Years Supply and Demand Comparison

First year 

Second year 

Third year 

NOTES:

Fourth year 

Fifth year 

Sixth year 

(optional)

*Units of measure (AF, CCF, MG) must remain consistent throughout the UWMP as reported in Table 2‐3. 



  

2021 Total

Total Water Use  11,302

Total Supplies  11,232

Surplus/Shortfall w/o WSCP Action (70)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 70

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 1%

2022 Total
Total Water Use  12,148

Total Supplies  11,701

Surplus/Shortfall w/o WSCP Action (447)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 447

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 4%

2023 Total

Total Water Use  12,747

Total Supplies  11,910

Surplus/Shortfall w/o WSCP Action (837)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 837

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 7%

2024 Total
Total Water Use  13,025

Total Supplies  11,817

Surplus/Shortfall w/o WSCP Action (1,208)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 1,208

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 9%

2025 Total
Total Water Use  11,282

Total Supplies  9,946

Surplus/Shortfall w/o WSCP Action (1,336)

WSCP ‐ supply augmentation benefit 0

WSCP ‐ use reduction savings benefit 1,336

Revised Surplus/(shortfall) 0

Resulting % Use Reduction from WSCP action 12%

Planned WSCP Actions (use reduction and supply augmentation)

Planned WSCP Actions (use reduction and supply augmentation)

Planned WSCP Actions (use reduction and supply augmentation)

Planned WSCP Actions (use reduction and supply augmentation)

Submittal Table 7‐5: Five‐Year Drought Risk Assessment Tables to 

address Water Code Section 10635(b)

Planned WSCP Actions (use reduction and supply augmentation)



   

Shortage 

Level 

Percent 

Shortage Range

Shortage Response Actions 

(Narrative description)

1 Up to 10%

Washing of walkways, driveways, or parking areas with a hose. Using water to clean, fill, or 

maintain levels in decorative fountains unless a recycling system is used. Serving drinking 

water to any customer in a restaurant or other public place where food is served, sold, or 

offered for sale unless expressly requested by the customer. Watering or irrigating lawns, 

turf, or landscape areas between hours of 10:00 A.M. and 4:00 P.M., beyond saturation 

causing runoff. Allowing a hose to run continuously while washing vehicles. Allowing 

sprinklers to direct water to areas other than landscape causing runoff. Failing to repair all 

water leaks as soon as possible. 

2 Up to 20% Additional demand reduction actions deemed necessary by the City.

3 Up to 30%

Bimonthly, each 5/8" x 3/4" or 1" water meter shall be billed at base consumption of 30 

units, under the current water rate structure. All billing units used over the base 

consumption will be billed at one and one half times the quantity rate in existence in the 

current rate structure; each 1‐1/2" water meter shall be billed at a base consumption of 119 

units under the current water rate structure; Bimonthly, each 2" water meter shall be billed 

at a base consumption of 277 units under the current water rate structure; Bimonthly, each 

3" water meter shall be billed at a base consumption of 511 units under the current water 

rate structure; Bimonthly, each 4" water meter shall be billed at a base consumption of 1080 

units under the current water rate structure.

4 Up to 40% Additional demand reduction actions deemed necessary by the City.

5 Up to 50% Additional demand reduction actions deemed necessary by the City.

6 >50% Additional demand reduction actions deemed necessary by the City.

NOTES:

Submittal Table 8‐1 

Water Shortage Contingency Plan Levels



  

Shortage

Level 

Demand Reduction Actions
Drop down list

These are the only categories that will be accepted 

by the WUEdata online submittal tool. Select those 

that apply.

How much is this going to reduce the 

shortage gap? Include units used 

(volume type or percentage)

Additional Explanation or Reference

(optional)

Penalty, Charge, 

or Other 

Enforcement? 
For Retail Suppliers Only 

Drop Down List

1
Other ‐ Prohibit use of potable water for 

washing hard surfaces

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
Water Features ‐ Restrict water use for 

decorative water features, such as fountains

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
CII ‐ Restaurants may only serve water upon 

request

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
Other ‐ Customers must repair leaks, breaks, 

and malfunctions in a timely manner

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
Landscape ‐ Limit landscape irrigation to 

specific times

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1
Landscape ‐ Restrict or prohibit runoff from 

landscape irrigation

Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1 Other
Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

1 Other
Collective reduction from all Shortage 

Level 1 actions is up to 784 AFY
Yes

2 Other

Collective reduction from Shortage 

Level 1 plus all Shortage Level 2 actions 

is up to  1,568 AFY

Yes

3 Other

Collective reduction from Shortage 

Level 2 plus all Shortage Level 3 actions 

is up to 2,352 AFY

Yes

3
Implement or Modify Drought Rate Structure 

or Surcharge

Collective reduction from all Shortage 

Level 3 actions is up to 2,352 AFY
Yes

4 Other

Collective reduction from Shortage 

Level 3 plus all Shortage Level 4 actions 

is up to 3,136 AFY

Yes

5 Other

Collective reduction from Shortage 

Level 4 plus all Shortage Level 5 actions 

is up to 3,920 AFY

Yes

6 Other

Collective reduction from Shortage 

Level 5 plus all Shortage Level 6 actions 

is greater than 3,920 AFY

Yes

Submittal Table 8‐2: Demand Reduction Actions

NOTES:

Add additional rows as needed



  

Shortage Level

Supply Augmentation Methods and 

Other Actions by Water Supplier

 Drop down list

 These are the only categories that will be 

accepted by the WUEdata online submittal tool 

How much is this going to reduce 

the shortage gap? Include units 

used (volume type or percentage)

Additional Explanation or Reference 

(optional)

1 Transfers Not applicable (see Notes) 

2 Transfers Not applicable (see Notes) 

3 Transfers Not applicable (see Notes) 

4 Transfers Not applicable (see Notes) 

5 Transfers Not applicable (see Notes) 

6 Transfers Not applicable (see Notes) 

Submittal Table 8‐3: Supply Augmentation and Other Actions

Add additional rows as needed

NOTES: The City will consider increased production from the Central Basin using existing facilities to address increased demands. As 

noted on Table 8‐2, the City plans to implement demand reduction measures in the event water supplies from existing sources are 

not sufficient to meet anticipated demands.



    

City Name          60 Day Notice
Notice of Public 

Hearing

La Palma Yes Yes

Norwalk Yes Yes

Santa Fe Springs  Yes Yes

County Name      
Drop Down List

60 Day Notice
Notice of Public 

Hearing

Los Angeles 

County
Yes Yes

    
NOTES:

Submittal Table 10‐1 Retail: Notification to Cities and 

Counties                 

Add additional rows as needed

Add additional rows as needed



2020 URBAN WATER MANAGEMENT PLAN 

 
APPENDIX B 

 
 

DEMONSTRATION OF REDUCED IMPORTED WATER RELIANCE 
 

 
  



DEMONSTRATION OF CONSISTENCY WITH THE DELTA PLAN FOR 

PARTICIPANTS IN COVERED ACTIONS 

(CY 2015 THROUGH CY 2045) 

CITY OF CERRITOS 

Introduction 

 

Pursuant to the California Department of Water Resources (DWR), an urban water 

supplier that anticipates participating in or receiving water from a proposed project (or 

“covered action”) such as a multi-year water transfer, conveyance facility, or new 

diversion that involves transferring water through, exporting water from, or using water in 

the Sacramento-San Joaquin Delta (Delta) should provide information in their 2015 and 

2020 Urban Water Management Plans (UWMPs) for use in demonstrating consistency 

with Delta Plan Policy WR P1, “Reduce Reliance on the Delta Through Improved 

Regional Water Self-Reliance”. In addition, pursuant to California Code of Regulations, 

Title 23, § 5003: 

 

(c)(1) Water suppliers that have done all of the following are contributing to reduced 
reliance on the Delta and improved regional self-reliance and are therefore consistent with 
this policy: 
 

(A) Completed a current Urban or Agricultural Water Management Plan (Plan) 
which has been reviewed by the California Department of Water Resources for 
compliance with the applicable requirements of Water Code Division 6, Parts 2.55, 
2.6, and 2.8; 

 
(B) Identified, evaluated, and commenced implementation, consistent with the 
implementation schedule set forth in the Plan, of all programs and projects 
included in the Plan that are locally cost effective and technically feasible which 
reduce reliance on the Delta; and 

 
(C) Included in the Plan, commencing in 2015, the expected outcome for 
measurable reduction in Delta reliance and improvement in regional self-reliance. 
The expected outcome for measurable reduction in Delta reliance and 
improvement in regional self-reliance shall be reported in the Plan as the reduction 
in the amount of water used, or in the percentage of water used, from the Delta 
watershed. For the purposes of reporting, water efficiency is considered a new 
source of water supply, consistent with Water Code section 1011(a). 

 

 



The City of Cerritos (the City) is sub-agency of the Central Basin Municipal Water District, 

which in turn is a member agency of the Metropolitan Water District of Southern California 

(MWD). As noted in MWD’s document entitled “Infeasibility of Accounting Supplies from 

the Delta Watershed for Metropolitan’s Member Agencies and their Customers” (which is 

included in MWD’s Regional 2020 UWMP and is provided as Attachment 1 below), “... 

Metropolitan’s service area, as a whole, reduces reliance on the Delta through 

investments in non-Delta water supplies, local water supplies, and regional and local 

demand management measures. Metropolitan’s member agencies coordinate reliance 

on the Delta through their membership in Metropolitan, a regional cooperative providing 

wholesale water service to its 26 member agencies. Accordingly, regional reliance on the 

Delta can only be measured regionally—not by individual Metropolitan member agencies 

and not by the customers of those member agencies....”  

 

In addition, MWD’s 2020 Regional UWMP indicates “...in accordance with UMWP 

requirements, Metropolitan’s member agencies and their customers (many of them, retail 

agencies) also report demands and supplies for their service areas in their respective 

UWMPs. The data reported by those agencies are not additive to the regional totals 

shown in Metropolitan’s UWMP; rather, their reporting represents subtotals of the regional 

total and should be considered as such for the purposes of determining reduced reliance 

on the Delta…While the demands that Metropolitan’s member agencies and their 

customers report in their UWMPs are a good reflection of the demands in their respective 

service areas, they do not adequately represent each water supplier’s contributions to 

reduced reliance on the Delta. In order to calculate and report their reliance on water 

supplies from the Delta watershed, water suppliers that receive water from the Delta 

through other regional or wholesale water suppliers would need to determine the amount 

of Delta water that they receive from the regional or wholesale supplier. Two specific 

pieces of information are needed to accomplish this: first is the quantity of demands on 

the regional or wholesale water supplier that accurately reflect a supplier’s contributions 

to reduced reliance on the Delta, and second is the quantity of a supplier’s demands on 

the regional or wholesale water supplier that are met by supplies from the Delta 



watershed…For water suppliers that make investments in regional projects or programs 

it may be infeasible to quantify their demands on the regional or wholesale water supplier 

in a way that accurately reflects their individual contributions to reduced reliance on the 

Delta.” Nonetheless, the City has taken proactive measures to help reduce regional 

reliance on imported water supplies and is discussed in the following sections. 

 

Reduced Reliance Calculation Tables 

 

Pursuant to DWR guidance, Tables C-1 through C-4 were prepared to show the potential 

reduction of reliance on imported  supply for the City. The City has used these tables to 

demonstrate its reduced regional reliance on imported water supplies, but not specifically 

Delta Watershed supplies. For each of the tables, a “Baseline year” was selected. Water 

demands during subsequent years (from 2015 through 2045 in five-year increments) were 

compared to water demands during the Baseline year. Table C-1 considers the population 

and service area water demands, and a demand in gallons per capita per day (GPCD) 

water use rate was calculated for each of the years following the Baseline year. The 

calculated reduction in GPCD from the Baseline year was then translated to an estimated 

amount of water saved as a result of water conservation measures. Table C-2 references 

the estimated amount of water saved from Table C-1 and shows the City’s water demand 

without water use efficiency in effect. 

 

A method of showing reduced regional reliance on imported water supplies is to show 

increased regional self-reliance. Table C-3 lists water supply sources that contribute to 

regional self-reliance, including water use efficiency (from Table C-1 and C-2) and 

groundwater recharge activities. Regional self-reliance is expressed both in terms of acre 

feet (AF) and as a percentage. 

 

The calculation of reduced regional reliance on imported water supplies is shown on 

Table C-4. Table C-4 also shows the percent change in imported water supplies relative 

to the City’s total supply. A negative percent change of imported water supplies indicates 

the City has reduced regional reliance on imported water supplies. 



 

Since the Baseline year, the City has decreased its reduced regional reliance on imported 

water supplies in 2015, 2020, and anticipates doing so through 2045. 

 

The City has reduced its reliance on imported  water supply in up to three separate 

categories, as follows: 

 

 The demand in GPCD for the "Baseline year" was compared to the GPCDs in 

subsequent years (from 2015 through 2045, in five-year increments). The reduced 

GPCD multiplied by the population in these subsequent years is indicative of the 

potential reduced regional reliance on imported water supplies and is included in 

Table C-1. 

 The recycled water use from 2015 through 2045, in five-year increments, also 

demonstrates reduced regional reliance on imported water supplies and included 

in Table C-1 

 To the extent the Water Replenishment District of Southern California (WRD) has, 

or plans to, use recycled water to replenish the Central Basin, the City’s 

proportional share (up to the total replenishment water obligation) will be included 

on Table C-1. 

 

These categories of reduced imported water reliance are discussed below. The sum of 

the increased regional self-reliance and the sum of the reduced regional reliance imported 

water  demand resulting from these categories is reflected on Table C-3 and Table C-4, 

respectively, and is reflective of the City’s overall reduced reliance. 

 

Reduced GPCD 

 

Section 6.2.2 of the 2020 UWMP describes the management of the Central Basin. The 

City produces groundwater from the Central Basin, which is adjudicated and managed by 

the WRD. The City’s current Allowed Pumping Allocation in the Central Basin is 4,680.03 

AFY. As discussed in Section 6.2.7 of the 2020 UWMP, the City leases Central Basin 



water rights on an annual basis to allow for additional production above its Allowed 

Pumping Allocation.  In addition, the City can purchase treated imported water from 

Central Basin Municipal Water District which is ultimately provided by the Metropolitan 

Water District of Southern California. The City regularly sells potable water to the City of 

Norwalk and Golden State Water Company. A portion of these sales include treated 

imported water, while the balance is groundwater.  

  

Chapter 9 of the 2020 UWMP describes the Demand Management Measures which the 

City has implemented to reduce the amount water used by its customers. In addition, 

Chapter 6 of the 2020 UWMP describes the groundwater basin management measures 

implemented by WRD. Collectively these actions translate to a reduction in the GPCD 

usage rate which is described further in Chapter 5 of the 2020 UWMP. These actions 

directly impact total water demands, and consequently, the quantity of imported water 

which may be required. Absent the proactive measures taken by the City, it is anticipated 

there may have been a greater demand on  imported water.  

 

Pursuant to DWR guidance, reduced reliance on imported water supplies can be 

demonstrated by first selecting a “Baseline” water demand, represented by total potable 

water demands during CY 2008. Table C-1 summarizes the “Baseline” water usage by 

the City in CY 2008 (assuming demand reduction efforts had not been implemented); 

actual water usage in 2015 and 2020; and projected water usage through 2045 in five-

year increments. Table C-2 demonstrates that, but for the water conservation efforts 

implemented by the City, there may have been a greater reliance on untreated imported 

water supplies during the Baseline year as compared to subsequent years. The reduction 

is considered the reduced imported water reliance. 

 

The City’s potable water demand of 10,752 AF during CY 2008, along with the 

corresponding service area population of approximately 54,167, were used to determine 

the Baseline GPCD. Subsequently, the actual demands for CY 2015 and CY 2020 were 

compared to the calculated population to obtain the recent GPCD which includes the 

water conservations measures which have been implemented (those demand 



management measures are described in Chapter 9 of the 2020 UWMP). The “Water 

Supplies Contributing to Regional Self-Reliance" are also provided in Table C-1. The 

differences between the Baseline GPCD and the 2015 and 2020 GPCDs are effectively 

considered a demonstration of the reduced regional reliance on imported water supplies 

with the understanding that any potential increased demand by the City resulting from 

increased population could have been required, absent the City’s new water supplies 

which contribute to self-reliance. A similar methodology is used for the projected potable 

water demands (2020 UWMP Table 4-3) and populations (2020 UWMP Table 3-1).  

 

Recycled Water Use 

 

The City has also constructed infrastructure to deliver recycled water to its customers 

instead of continuing to use its potable water supplies. The historical recycled water 

demands for CY 2015 and CY 2020, along with the projected recycled water demands 

(from Table 4-3) are incorporated in Table C-1. These quantities are in addition to the 

reduced demand resulting from decreased GPCD.  

 

 

Recycled Water for Groundwater Replenishment  

 

MWD is currently partnering with LACSD to investigate the viability of providing up to 150 

million gallons per day (MGD) (approximately 168,000 AFY) of advanced treated 

wastewater from LACSD’s Joint Water Pollution Control Plant located in Carson, 

California (Carson Plant)1.  The “Regional Recycled Water Program” (RRWP) would 

deliver purified water from the Carson Plant in up to 60 miles of transmission pipelines to 

groundwater basins within MWD’s service area, including the Central, West Coast, Main 

San Gabriel, and Orange County Basins.  The purified water would be used for 

groundwater recharge, groundwater storage, and industrial facilities. In addition, purified 

water could potentially be treated further at two of MWD’s existing water treatment plants 

for direct potable reuse.  The locations of the proposed pipeline alignments are provided 

in the figure below. 



 

Regional Recycled Water Program Location 

 
Source:  http://www.mwdh2o.com/DocSvcsPubs/rrwp/index.html  

 

 

MWD began construction of a $17 million small-scale demonstration plant (0.5 MGD) in 

late 2017 which was completed in October 2019. The results of the demonstration plant 

will allow MWD and others to determine if expansion to a full-scale plant is beneficial.  

The full-scale plant would take approximately 11 years to construct once approved (with 

a cost of over $3 billion).  

 

Pursuant to MWD’s “Regional Recycled Water Program Conceptual Planning Studies 

Report”, February 2019, the proposed RRWP would potentially deliver up to 9 MGD 

(about 10,000 AFY) of purified water for injection at the Montebello Forebay or for 

spreading at the Rio Hondo Spreading Grounds in Pico Rivera for Central Basin 

replenishment purposes. Water produced from the proposed RRWP would offset an equal 

amount of untreated imported water from the State Water Project and/or the Colorado 

River, which otherwise historically may have been used for groundwater replenishment 

(including in the Central Basin). As noted in Section 6.2.2 of the 2020 UWMP, all 

producers in Central Basin are levied a “Replenishment Assessment” to replenish Central 



Basin on each acre-foot of groundwater produced. Therefore, the benefit to each 

producer in this Plan is based on the proportional share of its anticipated production to 

the total Central Basin production.  

 

WRD has developed the “Water Independence Now” (WIN) Project, formerly referred to 

as the Groundwater Reliability Improvement Program (GRIP), which consists of about 

10,500 AFY of highly treated recycled water blended with an additional 10,500 AFY of 

recycled water, for a total of 21,000 AFY. This recycled water is produced from LACSD’s 

San Jose Creek Water Reclamation Plant and is used to replenish the Central Basin. The 

WIN Project will offset an equal amount of SWP water. As noted in Section 6.2.2 of the 

2020 UWMP, all producers in Central Basin are levied a “Replenishment Assessment” to 

replenish Central Basin on each acre-foot of groundwater produced. Therefore, the 

benefit to each producer in this Plan is based on the proportional share of its anticipated 

production to the total Central Basin production. The recharged water hypothetically 

assigned to the City is based on the City’s share (2.15305%) of the Central Basin's total 

Allowable Pumping Allocation (217,367 AFY) multiplied by the amount of recycled water 

replenished and is shown on Table C-3.   

 

The decrease in GPCD, increase in recycled water use, and enhanced groundwater 

recharge programs compared to the Baseline year has resulted in an overall decrease in 

reliance on imported water supplies. As shown in Table C-4, the percentage of imported 

water supplies relative to the City’s total supply has decreased, and is projected to 

decrease, from the percentage in the Baseline year. 

 

Metropolitan Water District of Southern California 

 

In addition, as the wholesale provider, the Metropolitan Water District of Southern 

California has included a detailed discussion regarding measurable reduction in Delta 

reliance in Appendix 11 of its 2020 Regional Urban Water Management Plan. That 

discussion is included by reference and also included in Attachment 1 of this Plan. 
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APPENDIX B 

ATTACHMENT 1 

 

 

 Infeasibility of Accounting Supplies from the Delta Watershed for 

Metropolitan’s Member Agencies and their Customers 

 

 Appendix 11 Addendum to the Metropolitan Water District of Southern 

California’s 2015 Urban Water Management Plan 

 

 Appendix 11 “Quantifying Regional Self-Reliance and Reliance on Water 

Supplies from the Delta Watershed”, Metropolitan Water District of 

Southern California’s 2020 Urban Water Management Plan 



Infeasibility of Accounting Supplies from the Delta Watershed for 
Metropolitan’s Member Agencies and their Customers 

Metropolitan’s service area, as a whole, reduces reliance on the Delta through investments in non‐Delta 
water supplies, local water supplies, and regional and local demand management measures.  
Metropolitan’s member agencies coordinate reliance on the Delta through their membership in 
Metropolitan, a regional cooperative providing wholesale water service to its 26 member agencies. 
Accordingly, regional reliance on the Delta can only be measured regionally—not by individual 
Metropolitan member agencies and not by the customers of those member agencies. 

Metropolitan’s member agencies, and those agencies’ customers, indirectly reduce reliance on the Delta 
through their collective efforts as a cooperative. Metropolitan’s member agencies do not control the 
amount of Delta water they receive from Metropolitan. Metropolitan manages a statewide integrated 
conveyance system consisting of its participation in the State Water Project (SWP), its Colorado River 
Aqueduct (CRA) including Colorado River water resources, programs and water exchanges, and its 
regional storage portfolio.  Along with the SWP, CRA, storage programs, and Metropolitan’s conveyance 
and distribution facilities, demand management programs increase the future reliability of water 
resources for the region. In addition, demand management programs provide system‐wide benefits by 
decreasing the demand for imported water, which helps to decrease the burden on the district’s 
infrastructure and reduce system costs, and free up conveyance capacity to the benefit of all member 
agencies. 

Metropolitan’s costs are funded almost entirely from its service area, with the exception of grants and 
other assistance from government programs. Most of Metropolitan’s revenues are collected directly 
from its member agencies. Properties within Metropolitan’s service area pay a property tax that 
currently provides approximately 8 percent of the fiscal year 2021 annual budgeted revenues. The rest 
of Metropolitan’s costs are funded through rates and charges paid by Metropolitan’s member agencies 
for the wholesale services it provides to them.1 Thus, Metropolitan’s member agencies fund nearly all 
operations Metropolitan undertakes to reduce reliance on the Delta, including Colorado River Programs, 
storage facilities, Local Resources Programs and Conservation Programs within Metropolitan’s service 
area.  

Because of the integrated nature of Metropolitan’s systems and operations, and the collective nature of 
Metropolitan’s regional efforts, it is infeasible to quantify each of Metropolitan member agencies’ 
individual reliance on the Delta. It is infeasible to attempt to segregate an entity and a system that were 
designed to work as an integrated regional cooperative. 

In addition to the member agencies funding Metropolitan’s regional efforts, they also invest in their own 
local programs to reduce their reliance on any imported water. Moreover, the customers of those 
member agencies may also invest in their own local programs to reduce water demand. However, to the 
extent those efforts result in reduction of demands on Metropolitan, that reduction does not equate to 
a like reduction of reliance on the Delta. Demands on Metropolitan are not commensurate with 
demands on the Delta because most of Metropolitan member agencies receive blended resources from 

 
1 A standby charge is collected from properties within the service areas of 21 of Metropolitan’s 26 member 
agencies, ranging from $5 to $14.20 per acre annually, or per parcel if smaller than an acre. Standby charges go 
towards those member agencies’ obligations to Metropolitan for the Readiness‐to‐Serve Charge. The total amount 
collected annually is approximately $43.8 million, approximately 2 percent of Metropolitan’s fiscal year 2021 
annual budgeted revenues. 



Metropolitan as determined by Metropolitan—not the individual member agency—and for most 
member agencies, the blend varies from month‐to‐month and year‐to‐year due to hydrology, 
operational constraints, use of storage and other factors. 

Colorado River Programs 
As a regional cooperative of member agencies, Metropolitan invests in programs to ensure the 
continued reliability and sustainability of Colorado River supplies. Metropolitan was established to 
obtain an allotment of Colorado River water, and its first mission was to construct and operate the CRA. 
The CRA consists of five pumping plants, 450 miles of high voltage power lines, one electric substation, 
four regulating reservoirs, and 242 miles of aqueducts, siphons, canals, conduits and pipelines 
terminating at Lake Mathews in Riverside County. Metropolitan owns, operates, and manages the CRA. 
Metropolitan is responsible for operating, maintaining, rehabilitating, and repairing the CRA, and is 
responsible for obtaining and scheduling energy resources adequate to power pumps at the CRA’s five 
pumping stations. 

Colorado River supplies include Metropolitan’s basic Colorado River apportionment, along with supplies 
that result from existing and committed programs, including supplies from the Imperial Irrigation District 
(IID)‐Metropolitan Conservation Program, the implementation of the Quantification Settlement 
Agreement (QSA) and related agreements, and the exchange agreement with San Diego County Water 
Authority (SDCWA). The QSA established the baseline water use for each of the agreement parties and 
facilitates the transfer of water from agricultural agencies to urban uses. Since the QSA, additional 
programs have been implemented to increase Metropolitan’s CRA supplies. These include the PVID Land 
Management, Crop Rotation, and Water Supply Program, as well as the Lower Colorado River Water 
Supply Project. The 2007 Interim Guidelines provided for the coordinated operation of Lake Powell and 
Lake Mead, as well as the Intentionally Created Surplus (ICS) program that allows Metropolitan to store 
water in Lake Mead. 

Storage Investments/Facilities 
Surface and groundwater storage are critical elements of Southern California’s water resources strategy 

and help Metropolitan reduce its reliance on the Delta. Because California experiences dramatic swings 

in weather and hydrology, storage is important to regulate those swings and mitigate possible supply 

shortages. Surface and groundwater storage provide a means of storing water during normal and wet 

years for later use during dry years, when imported supplies are limited. The Metropolitan system, for 

purposes of meeting demands during times of shortage, regulating system flows, and ensuring system 

reliability in the event of a system outage, provides over 1,000,000 acre‐feet of system storage capacity.  

Diamond Valley Lake provides 810,000 acre‐feet of that storage capacity, effectively doubling Southern 

California’s previous surface water storage capacity. Other existing imported water storage available to 

the region consists of Metropolitan’s raw water reservoirs, a share of the SWP’s raw water reservoirs in 

and near the service area, and the portion of the groundwater basins used for conjunctive-use storage.  

Since the early twentieth century, DWR and Metropolitan have constructed surface water reservoirs to 

meet emergency, drought/seasonal, and regulatory water needs for Southern California. These 

reservoirs include Pyramid Lake, Castaic Lake, Elderberry Forebay, Silverwood Lake, Lake Perris, Lake 

Skinner, Lake Mathews, Live Oak Reservoir, Garvey Reservoir, Palos Verdes Reservoir, Orange County 

Reservoir, and Metropolitan’s Diamond Valley Lake (DVL). Some reservoirs such as Live Oak Reservoir, 

Garvey Reservoir, Palos Verdes Reservoir, and Orange County Reservoir, which have a total combined 

capacity of about 3,500 AF, are used solely for regulating purposes. The total gross storage capacity for 



the larger remaining reservoirs is 1,757,600 AF. However, not all of the gross storage capacity is 

available to Metropolitan; dead storage and storage allocated to others reduce the amount of storage 

that is available to Metropolitan to 1,665,200 AF. 

Conjunctive use of the aquifers offers another important source of dry year supplies. Unused storage in 

Southern California groundwater basins can be used to optimize imported water supplies, and the 

development of groundwater storage projects allows effective management and regulation of the 

region’s major imported supplies from the Colorado River and SWP. Over the years, Metropolitan has 

implemented conjunctive use through various programs in the service area; the following table lists the 

groundwater conjunctive use programs that have been developed in the region. 

 

Metropolitan Demand Management Programs 
Demand management costs are Metropolitan’s expenditures for funding local water resource 
development programs and water conservation programs.  These Demand Management Programs 
incentivize the development of local water supplies and the conservation of water to reduce the need to 
import water to deliver to Metropolitan’s member agencies.  These programs are implemented below 
the delivery points between Metropolitan’s and its member agencies’ distribution systems and, as such, 
do not add any water to Metropolitan’s supplies.  Rather, the effect of these downstream programs is to 



produce a local supply of water for the local agencies and to reduce demands by member agencies for 
water imported through Metropolitan’s system. The following discussions outline how Metropolitan 
funds local resources and conservation programs for the benefit of all of its member agencies and the 
entire Metropolitan service area. Notably, the history of demand management by Metropolitan’s 
member agencies and the local agencies that purchase water from Metropolitan’s members has 
spanned more than four decades. The significant history of the programs is another reason it would be 
difficult to attempt to assign a portion of such funding to any one individual member agency.  

Local Resources Programs 
In 1982, Metropolitan began providing financial incentives to its member agencies to develop new local 
supplies to assist in meeting the region’s water needs. Because of Metropolitan’s regional distribution 
system, these programs benefit all member agencies regardless of project location because they help to 
increase regional water supply reliability, reduce demands for imported water supplies, decrease the 
burden on Metropolitan’s infrastructure, reduce system costs and free up conveyance capacity to the 
benefit of all the agencies that rely on water from Metropolitan.  

For example, the Groundwater Replenishment System (GWRS) operated by the Orange County Water 
District is the world’s largest water purification system for indirect potable reuse. It was funded, in part, 
by Metropolitan’s member agencies through the Local Resources Program. Annually, the GWRS 
produces approximately 103,000 acre‐feet of reliable, locally controlled, drought‐proof supply of high‐
quality water to recharge the Orange County Groundwater Basin and protect it from seawater intrusion. 
The GWRS is a premier example of a regional project that significantly reduced the need to utilize 
imported water for groundwater replenishment in Metropolitan’s service area, increasing regional and 
local supply reliability and reducing the region’s reliance on imported supplies, including supplies from 
the State Water Project. 

Metropolitan’s local resource programs have evolved through the years to better assist Metropolitan’s 
member agencies in increasing local supply production. The following is a description and history of the 
local supply incentive programs.   

Local Projects Program 

In 1982, Metropolitan initiated the Local Projects Program (LPP), which provided funding to member 
agencies to facilitate the development of recycled water projects. Under this approach, Metropolitan 
contributed a negotiated up‐front funding amount to help finance project capital costs. Participating 
member agencies were obligated to reimburse Metropolitan over time. In 1986, the LPP was revised, 
changing the up‐front funding approach to an incentive‐based approach. Metropolitan contributed an 
amount equal to the avoided State Water Project pumping costs for each acre‐foot of recycled water 
delivered to end‐use consumers. This funding incentive was based on the premise that local projects 
resulted in the reduction of water imported from the Delta and the associated pumping cost. The 
incentive amount varied from year to year depending on the actual variable power cost paid for State 
Water Project imports. In 1990, Metropolitan’s Board increased the LPP contribution to a fixed rate of 
$154 per acre‐foot, which was calculated based on Metropolitan’s avoided capital and operational costs 
to convey, treat, and distribute water, and included considerations of reliability and service area 
demands. 

Groundwater Recovery Program 

The drought of the early 1990s sparked the need to develop additional local water resources, aside from 
recycled water, to meet regional demand and increase regional water supply reliability. In 1991, 
Metropolitan conducted the Brackish Groundwater Reclamation Study which determined that large 



amounts of degraded groundwater in the region were not being utilized. Subsequently, the 
Groundwater Recovery Program (GRP) was established to assist the recovery of otherwise unusable 
groundwater degraded by minerals and other contaminants, provide access to the storage assets of the 
degraded groundwater, and maintain the quality of groundwater resources by reducing the spread of 
degraded plumes.  

Local Resources Program 

In 1995, Metropolitan’s Board adopted the Local Resources Program (LRP), which combined the LPP and 
GRP into one program. The Board allowed for existing LPP agreements with a fixed incentive rate to 
convert to the sliding scale up to $250 per acre‐foot, similar to GRP incentive terms. Those agreements 
that were converted to LRP are known as “LRP Conversions.” 

Competitive Local Projects Program 

In 1998, the Competitive Local Resources Program (Competitive Program) was established. The 
Competitive Program encouraged the development of recycled water and recovered groundwater 
through a process that emphasized cost‐efficiency to Metropolitan, timing new production according to 
regional need while minimizing program administration cost. Under the Competitive Program, agencies 
requested an incentive rate up to $250 per acre‐foot of production over 25 years under a Request for 
Proposals (RFP) for the development of up to 53,000 acre‐feet per year of new water recycling and 
groundwater recovery projects. In 2003, a second RFP was issued for the development of an additional 
65,000 acre‐feet of new recycled water and recovered groundwater projects through the LRP. 

Seawater Desalination Program 

Metropolitan established the Seawater Desalination Program (SDP) in 2001 to provide financial 

incentives to member agencies for the development of seawater desalination projects. In 2014, 

seawater desalination projects became eligible for funding under the LRP, and the SDP was ended. 

2007 Local Resources Program 

In 2006, a task force comprised of member agency representatives was formed to identify and 
recommend program improvements to the LRP. As a result of the task force process, the 2007 LRP was 
established with a goal of 174,000 acre‐feet per year of additional local water resource development. 
The new program allowed for an open application process and eliminated the previous competitive 
process. This program offered sliding scale incentives of up to $250 per acre‐foot, calculated annually 
based on a member agency’s actual local resource project costs exceeding Metropolitan’s prevailing 
water rate. 

2014 Local Resources Program 

A series of workgroup meetings with member agencies was held to identify the reasons why there was a 
lack of new LRP applications coming into the program. The main constraint identified by the member 
agencies was that the $250 per acre‐foot was not providing enough of an incentive for developing new 
projects due to higher construction costs to meet water quality requirements and to develop the 
infrastructure to reach end‐use consumers located further from treatment plants. As a result, in 2014, 
the Board authorized an increase in the maximum incentive amount, provided alternative payment 
structures, included onsite retrofit costs and reimbursable services as part of the LRP, and added 
eligibility for seawater desalination projects. The current LRP incentive payment options are structured 
as follows: 

 Option 1 – Sliding scale incentive up to $340/AF for a 25‐year agreement term 

 Option 2 – Sliding scale incentive up to $475/AF for a 15‐year agreement term 

 Option 3 – Fixed incentive up to $305/AF for a 25‐year agreement term 



On‐site Retrofit Programs 

In 2014, Metropolitan’s Board also approved the On‐site Retrofit Pilot Program which provided financial 
incentives to public or private entities toward the cost of small‐scale improvements to their existing 
irrigation and industrial systems to allow connection to existing recycled water pipelines. The On‐site 
Retrofit Pilot Program helped reduce recycled water retrofit costs to the end‐use consumer which is a 
key constraint that limited recycled water LRP projects from reaching full production capacity. The 
program incentive was equal to the actual eligible costs of the on‐site retrofit, or $975 per acre‐foot of 
up‐front cost, which equates to $195 per acre‐foot for an estimated five years of water savings ($195/AF 
x 5 years) multiplied by the average annual water use in previous three years, whichever is less. The Pilot 
Program lasted two years and was successful in meeting its goal of accelerating the use of recycled 
water.  

In 2016, Metropolitan’s Board authorized the On‐site Retrofit Program (ORP), with an additional budget 
of $10 million. This program encompassed lessons learned from the Pilot Program and feedback from 
member agencies to make the program more streamlined and improve its efficiency. As of fiscal year 
2019/20, the ORP has successfully converted 440 sites, increasing the use of recycled water by 12,691 
acre‐feet per year.  

Stormwater Pilot Programs 

In 2019, Metropolitan’s Board authorized both the Stormwater for Direct Use Pilot Program and a 
Stormwater for Recharge Pilot Program to study the feasibility of reusing stormwater to help meet 
regional demands in Southern California. These pilot programs are intended to encourage the 
development, monitoring, and study of new and existing stormwater projects by providing financial 
incentives for their construction/retrofit and monitoring/reporting costs. These pilot programs will help 
evaluate the potential benefits delivered by stormwater capture projects and provide a basis for 
potential future funding approaches. Metropolitan’s Board authorized a total of $12.5 million for the 
stormwater pilot programs ($5 million for the District Use Pilot and $7.5 million for the Recharge Pilot). 

Current Status and Results of Metropolitan’s Local Resource Programs 

Today, nearly one‐half of the total recycled water and groundwater recovery production in the region 
has been developed with an incentive from one or more of Metropolitan’s local resource programs. 
During fiscal year 2020, Metropolitan provided about $13 million for production of 71,000 acre‐feet of 
recycled water for non‐potable and indirect potable uses. Metropolitan provided about $4 million to 
support projects that produced about 50,000 acre‐feet of recovered groundwater for municipal use. 
Since 1982, Metropolitan has invested $680 million to fund 85 recycled water projects and 27 
groundwater recovery projects that have produced a cumulative total of about 4 million acre‐feet.  

Conservation Programs  
Metropolitan’s regional conservation programs and approaches have a long history. Decades ago, 
Metropolitan recognized that demand management at the consumer level would be an important part 
of balancing regional supplies and demands. Water conservation efforts were seen as a way to reduce 
the need for imported supplies and offset the need to transport or store additional water into or within 
the Metropolitan service area. The actual conservation of water takes place at the retail consumer level. 
Regional conservation approaches have proven to be effective at reaching retail consumers throughout 
Metropolitan’s service area and successfully implementing water saving devices, programs and 
practices. Through the pooling of funding by Metropolitan’s member agencies, Metropolitan is able to 
engage in regional campaigns with wide‐reaching impact. Regional investments in demand management 
programs, of which conservation is a key part along with local supply programs, benefit all member 
agencies regardless of project location. These programs help to increase regional water supply 



reliability, reduce demands for imported water supplies, decrease the burden on Metropolitan’s 
infrastructure, reduce system costs, and free up conveyance capacity to the benefit of all member 
agencies. 

Incentive‐Based Conservation Programs 

Conservation Credits Program 

In 1988, Metropolitan’s Board approved the Water Conservation Credits Program (Credits Program). The 
Credits Program is similar in concept to the Local Projects Program (LPP). The purpose of the Credits 
Program is to encourage local water agencies to implement effective water conservation projects 
through the use of financial incentives. The Credits Program provides financial assistance for water 
conservation projects that reduce demands on Metropolitan’s imported water supplies and require 
Metropolitan’s assistance to be financially feasible. 

Initially, the Credits Program provided 50 percent of a member agency’s program cost, up to a maximum 
of $75 per acre‐foot of estimated water savings. The $75 Base Conservation Rate was established based 
Metropolitan’s avoided cost of pumping SWP supplies. The Base Conservation Rate has been revisited 
by Metropolitan’s Board and revised twice since 1988, from $75 to $154 per acre‐foot in 1990 and from 
$154 to $195 per acre‐foot in 2005. 

In fiscal year 2020 Metropolitan processed more than 30,400 rebate applications totaling $18.9 million.  

Member Agency Administered Program 

Some member agencies also have unique programs within their service areas that provide local rebates 
that may differ from Metropolitan’s regional program. Metropolitan continues to support these local 
efforts through a member agency administered funding program that adheres to the same funding 
guidelines as the Credits Program. The Member Agency Administered Program allows member agencies 
to receive funding for local conservation efforts that supplement, but do not duplicate, the rebates 
offered through Metropolitan’s regional rebate program. 

Water Savings Incentive Program 

There are numerous commercial entities and industries within Metropolitan’s service area that pursue 
unique savings opportunities that do not fall within the general rebate programs that Metropolitan 
provides. In 2012, Metropolitan designed the Water Savings Incentive Program (WSIP) to target these 
unique commercial and industrial projects. In addition to rebates for devices, under this program, 
Metropolitan provides financial incentives to businesses and industries that created their own custom 
water efficiency projects. Qualifying custom projects can receive funding for permanent water efficiency 
changes that result in reduced potable demand. 

Non‐Incentive Conservation Programs 

In addition to its incentive‐based conservation programs, Metropolitan also undertakes additional 
efforts throughout its service area that help achieve water savings without the use of rebates. 
Metropolitan’s non‐incentive conservation efforts include: 

 residential and professional water efficient landscape training classes 

 water audits for large landscapes 

 research, development and studies of new water saving technologies 

 advertising and outreach campaigns 

 community outreach and education programs 

 advocacy for legislation, codes, and standards that lead to increased water savings 



Current Status and Results of Metropolitan’s Conservation Programs 

Since 1990, Metropolitan has invested $824 million in conservation rebates that have resulted in a 
cumulative savings of 3.27 million acre‐feet of water. These investments include $450 million in turf 
removal and other rebates during the last drought which resulted in 175 million square feet of lawn turf 
removed. During fiscal year 2020, 1.06 million acre‐feet of water is estimated to have been conserved. 
This annual total includes Metropolitan’s Conservation Credits Program; code‐based conservation 
achieved through Metropolitan‐sponsored legislation; building plumbing codes and ordinances; reduced 
consumption resulting from changes in water pricing; and pre‐1990 device retrofits. 

Infeasibility of Accounting Regional Investments in Reduced Reliance Below the Regional Level 
The accounting of regional investments that contribute to reduced reliance on supplies from the Delta 
watershed is straightforward to calculate and report at the regional aggregate level. However, any 
similar accounting is infeasible for the individual member agencies or their customers. As described 
above, the region (through Metropolitan) makes significant investments in projects, programs and other 
resources that reduce reliance on the Delta. In fact, all of Metropolitan’s investments in Colorado River 
supplies, groundwater and surface storage, local resources development and demand management 
measures that reduce reliance on the Delta are collectively funded by revenues generated from the 
member agencies through rates and charges.  

Metropolitan’s revenues cannot be matched to the demands or supply production history of an 
individual agency, or consistently across the agencies within the service area. Each project or program 
funded by the region has a different online date, useful life, incentive rate and structure, and production 
schedule. It is infeasible to account for all these things over the life of each project or program and 
provide a nexus to each member agency’s contributions to Metropolitan’s revenue stream over time. 
Accounting at the regional level allows for the incorporation of the local supplies and water use 
efficiency programs done by member agencies and their customers through both the regional programs 
and through their own specific local programs. As shown above, despite the infeasibility of accounting 
reduced Delta reliance below the regional level, Metropolitan’s member agencies and their customers 
have together made substantial contributions to the region’s reduced reliance. 
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Appendix 11 
METROPOLITAN’S REDUCED DELTA RELIANCE REPORTING 
 Addendum to Metropolitan’s 2015 Urban Water Management Plan 
 
A.11.1 Background 

Under the Sacramento-San Joaquin Delta Reform Act of 2009, state and local public agencies 
proposing a covered action in the Delta,1 prior to initiating the implementation of that action, 
must prepare a written certification of consistency with detailed findings as to whether the 
covered action is consistent with applicable Delta Plan policies and submit that certification to 
the Delta Stewardship Council.2  Anyone may appeal a certification of consistency, and if the 
Delta Stewardship Council grants the appeal, the covered action may not be implemented until 
the agency proposing the covered action submits a revised certification of consistency, and 
either no appeal is filed, or the Delta Stewardship Council denies the subsequent appeal.3 

An urban water supplier that anticipates participating in or receiving water from a proposed 
covered action such as a multi-year water transfer, conveyance facility, or new diversion that 
involves transferring water through, exporting water from, or using water in the Delta should 
provide information in their 2015 and 2020 Urban Water Management Plans (UWMPs) that can 
then be used in the covered action process to demonstrate consistency with Delta Plan Policy 
WR P1, Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (WR P1).4 

WR P1 details what is needed for a covered action to demonstrate consistency with reduced 
reliance on the Delta and improved regional self-reliance.  WR P1 subsection (a) states that: 

(a) Water shall not be exported from, transferred through, or used in the Delta if all of the following 
apply: 

(1) One or more water suppliers that would receive water as a result of the export, transfer, 
or use have failed to adequately contribute to reduced reliance on the Delta and 
improved regional self-reliance consistent with all of the requirements listed in paragraph 
(1) of subsection (c); 

(2) That failure has significantly caused the need for the export, transfer, or use; and 

(3) The export, transfer, or use would have a significant adverse environmental impact in 
the Delta. 

WR P1 subsection (c)(1) further defines what adequately contributing to reduced reliance on the 
Delta means in terms of (a)(1) above. 

(c)(1) Water suppliers that have done all the following are contributing to reduced reliance on 
the Delta and improved regional self-reliance and are therefore consistent with this policy: 

(A) Completed a current Urban or Agricultural Water Management Plan (Plan) which has 
been reviewed by the California Department of Water Resources for compliance with the 
applicable requirements of Water Code Division 6, Parts 2.55, 2.6, and 2.8; 

 
1 Water Code, § 85057.5; Cal. Code Regs. tit. 23, § 5001. 
2 Water Code, § 85225; Delta Plan, App. D. 
3 Water Code, §§ 85225.10-85225.25; Delta Plan, App. D. 
4 Cal. Code Regs., tit. 23, § 5003. 
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(B) Identified, evaluated, and commenced implementation, consistent with the 
implementation schedule set forth in the Plan, of all programs and projects included in 
the Plan that are locally cost effective and technically feasible which reduce reliance on 
the Delta; and 

(C) Included in the Plan, commencing in 2015, the expected outcome for measurable 
reduction in Delta reliance and improvement in regional self-reliance. The expected 
outcome for measurable reduction in Delta reliance and improvement in regional self-
reliance shall be reported in the Plan as the reduction in the amount of water used, or in 
the percentage of water used, from the Delta watershed. For the purposes of reporting, 
water efficiency is considered a new source of water supply, consistent with Water Code 
section 1011(a). 

The analysis and documentation provided below include all of the elements described in 
WR P1(c)(1) that need to be included in a water supplier’s UWMP to support a certification of 
consistency for a future covered action. 
A.11.2 Summary of Expected Outcomes for Reduced Reliance on the Delta 

As stated in WR P1(c)(1)(C), the policy requires that, commencing in 2015, UWMPs include 
expected outcomes for measurable reduction in Delta reliance and improved regional self-
reliance.  WR P1 further states that those outcomes shall be reported in the UWMP as the 
reduction in the amount of water used, or in the percentage of water used, from the Delta. 

The expected outcomes for Metropolitan’s Delta reliance and regional self-reliance were 
developed using the approach and guidance described in Appendix C of DWR’s Urban Water 
Management Plan Guidebook 2020 (Guidebook Appendix C) issued in March 2021.   

The data used in this analysis represent the total regional efforts of Metropolitan and its member 
agencies and their customers (many of them, retail agencies) and were developed in 
conjunction with Metropolitan’s member agencies as part of the UWMP coordination process as 
described in Section 5 of Metropolitan’s UWMP. In accordance with UMWP requirements, 
Metropolitan’s member agencies and their customers (many of them, retail agencies) also report 
demands and supplies for their service areas in their respective UWMPs. The data reported by 
those agencies are not additive to the regional totals shown in Metropolitan’s UWMP; rather, their 
reporting represents subtotals of the regional total and should be considered as such for the 
purposes of determining reduced reliance on the Delta. 

While the demands that Metropolitan’s member agencies and their customers report in their 
UWMPs are a good reflection of the demands in their respective service areas, they do not 
adequately represent each water supplier’s contributions to reduced reliance on the Delta. In 
order to calculate and report their reliance on water supplies from the Delta watershed, water 
suppliers that receive water from the Delta through other regional or wholesale water suppliers 
would need to determine the amount of Delta water that they receive from the regional or 
wholesale supplier. Two specific pieces of information are needed to accomplish this: first is the 
quantity of demands on the regional or wholesale water supplier that accurately reflect a 
supplier’s contributions to reduced reliance on the Delta, and second is the quantity of a 
supplier’s demands on the regional or wholesale water supplier that are met by supplies from the 
Delta watershed.  
For water suppliers that make investments in regional projects or programs it may be infeasible to 
quantify their demands on the regional or wholesale water supplier in a way that accurately 
reflects their individual contributions to reduced reliance on the Delta. Due to the extensive, long-
standing and successful implementation of regional demand management and local resource 
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incentive programs in Metropolitan’s service area, this infeasibility holds true for Metropolitan’s 
members as well their customers. For Metropolitan’s service area, reduced reliance on supplies 
from the Delta watershed can only be accurately accounted at the regional level, as is 
demonstrated in this analysis. 

The following provides a summary of the near-term (2025) and long-term (2045) expected 
outcomes for Metropolitan’s Delta reliance and regional self-reliance.  The results show that as a 
region, Metropolitan and its members as well as their customers are measurably reducing 
reliance on the Delta and improving regional self-reliance, both as an amount of water used and 
as a percentage of water used.  

Expected Outcomes for Regional Self-Reliance 

• Near-term (2025) – Normal water year regional self-reliance is expected to increase by  
813 TAF from the 2010 baseline; this represents an increase of almost 25 percent of 2025 
normal water year retail demands (Table A.11-2). 

• Long-term (2045) – Normal water year regional self-reliance is expected to increase by more 
than 1.28 MAF from the 2010 baseline, this represents an increase of more than 25 percent of 
2045 normal water year retail demands (Table A.11-2). 

Expected Outcomes for Reduced Reliance on Supplies from the Delta Watershed 

• Near-term (2025) – Normal water year reliance on supplies from the Delta watershed 
decreased by 301 TAF from the 2010 baseline, this represents a decrease of 3 percent of 2025 
normal water year retail demands (Table A.11-3). 

• Long-term (2045) – Normal water year reliance on supplies from the Delta watershed 
decreased by 314 TAF from the 2010 baseline, this represents a decrease of just over 5 percent 
of 2045 normal water year retail demands (Table A.11-3). 

A11.3 Demonstration of Reduced Reliance on the Delta 

The methodology used to determine Metropolitan’s reduced Delta reliance and improved 
regional self-reliance is consistent with the approach detailed in DWR’s UWMP Guidebook 
Appendix C, including the use of narrative justifications for the accounting of supplies and the 
documentation of specific data sources.  Some of the key assumptions underlying Metropolitan’s 
demonstration of reduced reliance include: 

• All data were obtained from the current 2020 UWMP or previously adopted UWMPs and 
represent average or normal water year conditions. 

• All analyses were conducted at the service area level, and all data reflect the total 
contributions of Metropolitan and its members as well as their customers. 

• No projects or programs that are described in the UWMPs as “Projects Under Development” 
were included in the accounting of supplies. 

Baseline and Expected Outcomes 

In order to calculate the expected outcomes for measurable reduction in Delta reliance and 
improved regional self-reliance, a baseline is needed to compare against.  This analysis uses a 
normal water year representation of 2010 as the baseline, which is consistent with the approach 
described in the Guidebook Appendix C.  Data for the 2010 baseline were taken from 
Metropolitan’s 2005 UWMP as the UWMPs generally do not provide normal water year data for 
the year that they are adopted (i.e., 2005 UWMP forecasts begin in 2010, 2010 UWMP forecasts 
begin in 2015, and so on). 
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Consistent with the 2010 baseline data approach, the expected outcomes for reduced Delta 
reliance and improved regional self-reliance for 2015 and 2020 were taken from Metropolitan’s 
2010 and 2015 UWMPs respectively.  Expected outcomes for 2025-2045 are from the current 2020 
UWMP.  Documentation of the specific data sources and assumptions are included in the 
discussions below. 

Service Area Demands without Water Use Efficiency 

In alignment with the Guidebook Appendix C, this analysis uses normal water year demands, 
rather than normal water year supplies to calculate expected outcomes in terms of the 
percentage of water used.  Using normal water year demands serves as a proxy for the amount 
of supplies that would be used in a normal water year, which helps alleviate issues associated 
with how supply capability is presented to fulfill requirements of the Act versus how supplies might 
be accounted for to demonstrate consistency with WR P1. 

Because WR P1 considers water use efficiency savings a source of water supply, water suppliers 
such as Metropolitan that explicitly calculate and report water use efficiency savings in their 
UWMP will need to make an adjustment to properly reflect normal water year demands in the 
calculation of reduced reliance. As explained in the Guidebook Appendix C, water use 
efficiency savings must be added back to the normal year demands to represent demands 
without water use efficiency savings accounted for; otherwise the effect of water use efficiency 
savings on regional self-reliance would be overestimated. Table A.11-1 shows the results of this 
adjustment for Metropolitan.  Supporting narratives and documentation for all of the data shown 
in Table A.11-1 are provided below. 
 

Table A.11-1  
Demands without Water Use Efficiency Accounted For  

 
 

Service Area Demands without Water Use Efficiency 

The service area demands shown in Table A.11-1 represent the total retail water demands for 
Metropolitan’s service area and include municipal and industrial demands, agricultural 
demands, seawater barrier demands, and storage replenishment demands.  These demand 
types and the modeling methodologies used to calculate them are described in Section 2.2 and 
Appendix 1 of Metropolitan’s UWMP. 

Water Use Efficiency 

The water use efficiency numbers shown in Table A.11-1 represent the total water use efficiency 
savings (conservation) for Metropolitan’s region, including savings from active, code-based, 
price-effect and pre-1990 sources.  These sources of water use efficiency and the methodologies 
used to calculate them are described in Section 2.2, Section 3.4, Section 3.7 and Appendix 1 of 
Metropolitan’s UWMP. 
  

Total Service Area Water Demands
(Acre-Feet)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

Service Area Demands with Water Use Efficiency Accounted For 4,628,000     4,563,000     4,163,000     3,763,000     3,821,000     3,893,000     3,936,000     3,985,000     
Reported Water Use Efficiency 865,000        936,000        1,056,000     1,162,000     1,211,000     1,263,000     1,325,000     1,389,000     
Service Area Demands without Water Use Efficiency Accounted For 5,493,000     5,499,000     5,219,000     4,925,000     5,032,000     5,156,000     5,261,000     5,374,000     
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The demand and water use efficiency data shown in Table A.11-1 were collected from the 
following sources: 

• Baseline (2010) values – Metropolitan’s 2005 UWMP, Table 2-6: Metropolitan Regional Water 
Demand Average Year 

• 2015 values – Metropolitan’s 2010 UWMP, Table 2-8: Metropolitan Regional Water Demands 
Average Year 

• 2020 values – Metropolitan’s 2015 UWMP, Table 2-3: Metropolitan Regional Water Demands 
Average Year 

• 2025-2045 values – Metropolitan’s 2020 UWMP, Table 2-3: Metropolitan Regional Water 
Demands Normal Water Year 

Supplies Contributing to Regional Self-Reliance 

For a covered action to demonstrate consistency with the Delta Plan, WR P1 subsection (c)(1)(C) 
states that water suppliers must report the expected outcomes for measurable improvement in 
regional self-reliance.  Table A.11-2 shows expected outcomes for supplies contributing to 
regional self-reliance both in amount and as a percentage.  The numbers shown in Table A.11-2 
represent efforts to improve regional self-reliance for Metropolitan’s entire service area and 
include the total contributions of Metropolitan and its members as well as their customers. 
Supporting narratives and documentation for the all of the data shown in Table A.11-2 are 
provided below. 

The results shown in Table A.11-2 demonstrate that Metropolitan’s service area is measurably 
improving its regional self-reliance.  In the near-term (2025), the expected outcome for normal 
water year regional self-reliance increases by 747 TAF from the 2010 baseline; this represents an 
increase of about 23 percent of 2025 normal water year retail demands.  In the long-term (2045), 
normal water year regional self-reliance is expected to increase by more than 1.2 MAF from the 
2010 baseline; this represents an increase of 25 percent of 2045 normal water year retail demands. 

 
Table A.11-2  

Supplies Contributing to Regional Self-Reliance  

 
 

Water Supplies Contributing to Regional Self-Reliance
(Acre-Feet)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

Water Use Efficiency 865,000        936,000        1,056,000     1,162,000     1,211,000     1,263,000     1,325,000     1,389,000     
Water Recycling 316,000        348,000        436,000        550,000        613,000        687,000        698,000        706,000        
Stormwater Capture and Use 100,000        103,000        110,000        80,000           82,000           82,000           82,000           82,000           
Advanced Water Technologies 111,000        101,000        194,000        194,000        208,000        209,000        209,000        210,000        
Conjunctive Use Projects 1,416,000     1,429,000     1,303,000     1,255,000     1,273,000     1,296,000     1,311,000     1,326,000     
Local and Regional Water Supply and Storage Projects 252,000        224,000        261,000        257,000        257,000        258,000        258,000        258,000        
Other Programs and Projects that Contribute to Regional Self-Reliance 875,000        1,250,000     1,200,000     1,250,000     1,250,000     1,250,000     1,250,000     1,250,000     
Water Supplies Contributing to Regional Self-Reliance 3,935,000     4,391,000     4,560,000     4,748,000     4,894,000     5,045,000     5,133,000     5,221,000     

Service Area Demands without Water Use Efficiency
(Acre-Feet)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

Service Area Demands without Water Use Efficiency Accounted For 5,493,000     5,499,000     5,219,000     4,925,000     5,032,000     5,156,000     5,261,000     5,374,000     

Change in Regional Self Reliance
(Acre-Feet)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

Water Supplies Contributing to Regional Self-Reliance 3,935,000     4,391,000     4,560,000     4,748,000     4,894,000     5,045,000     5,133,000     5,221,000     
Change in Supplies Contributing to Regional Self-Reliance NA 456,000        625,000        813,000        959,000        1,110,000     1,198,000     1,286,000     

Percent Change in Regional Self Reliance
(As Percent of Demand w/out WUE)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

Percent of Supplies Contributing to Regional Self-Reliance 71.6% 79.9% 87.4% 96.4% 97.3% 97.8% 97.6% 97.2%
Change in Percent of Supplies Contributing to Regional Self-Reliance NA 8.2% 15.7% 24.8% 25.6% 26.2% 25.9% 25.5%
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Water Use Efficiency 

The water use efficiency information shown in Table A.11-2 is taken directly from Table A.11-1 
above. 

Water Recycling 

The water recycling values shown in Table A.11-2 reflect the total recycled water production in 
Metropolitan’s service area as described in Section 3.5 and Appendix 2 of Metropolitan’s UWMP. 

Stormwater Capture and Use 

The stormwater capture and use data shown in Table A.11-2 include supplies from local surface 
water production as described in Section 1.4 and Appendix 2 of Metropolitan’s UWMP.  

These values do not include production from regional storage reservoirs; storage in these 
reservoirs is comprised of previously stored water from sources already reflected in Tables A.11-2 
and A.11-3.   These regional storage resources are generally used to provide additional regional 
self-reliance in dry years, which is not reflected in this normal water year analysis. The regional 
storage reservoirs and their yields are described in Section 3.6, Appendix 2 and Appendix 3 of 
Metropolitan’s UWMP.  

The stormwater capture and use values shown in Table A.11-2 also do not include stormwater 
capture that is used to recharge local groundwater basins.  Stormwater capture for groundwater 
recharge supports production of groundwater in the region, and for the purposes of this analysis 
that production is already captured in Table A.11-2 under conjunctive use projects. 

Advanced Water Technologies 

The advanced water technologies data shown in Table A.11-2 include total groundwater 
recovery and seawater desalination production in Metropolitan’s service area as described in 
Section 3.5 and Appendix 2 of Metropolitan’s UWMP. 

Conjunctive Use Projects 

The values for conjunctive use projects shown in Table A.11-2 represent total groundwater 
production in the region as described in Section 1.4 and Appendix 2 of Metropolitan’s UWMP.  

The conjunctive use projects numbers shown in Table A.11-2 do not include production from 
regional groundwater conjunctive use programs.  As described in the stormwater capture and 
use discussion above, these regional storage programs rely on previously stored water from 
sources already reflected in Tables A.11-2 and A.11-3 and are generally used to provide 
additional regional self-reliance in dry-years.  The regional groundwater conjunctive use 
programs and their yields are described in Section 3.6 and Appendix 3. 

Local and Regional Water Supply and Storage Programs 

The data for local and regional water supply and storage programs shown in Table A.11-2 include 
supplies from the Los Angeles Aqueduct.  This supply is described in Section 1.4 and Appendix 2 
of Metropolitan’s UWMP. 

The local and regional supply numbers shown in Table A.11-2, except for “Other Programs and 
Projects that Contribute to Regional Self-Reliance” which is discussed below, were obtained from 
the following sources: 

• Baseline (2010) values – Metropolitan’s 2005 UWMP, Table 2-6: Metropolitan Regional Water 
Demand Average Year 
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• 2015 values – Metropolitan’s 2010 UWMP, Table 2-8: Metropolitan Regional Water Demands 
Average Year 

• 2020 values – Metropolitan’s 2015 UWMP, Table 2-3: Metropolitan Regional Water Demands 
Average Year 

• 2025-2045 values – Metropolitan’s 2020 UWMP, Table 2-3: Metropolitan Regional Water 
Demands Normal Water Year 

Other Programs and Projects that Contribute to Regional Self-Reliance 

Other programs and projects that contribute to regional self-reliance shown in Table A.11-2 
include current programs from the Colorado River Aqueduct. Colorado River supplies include 
Metropolitan’s basic Colorado River apportionment, as well as supplies that result from existing 
and committed programs, including those from the IID-MWD Conservation Program, the 
implementation of the Quantification Settlement Agreement (QSA), related agreements, and 
the exchange agreement with SDCWA. Colorado River Aqueduct supplies and programs are 
described in Section 3.1 and Appendix 3 of Metropolitan’s UWMP.  

The values shown in Table A.11-2 for other programs and projects that contribute to regional self-
reliance come from the following sources: 

• Baseline (2010) values – Metropolitan’s 2005 UWMP, Table A.3-7: Maximum Expected 
Colorado River Aqueduct Deliveries Year 2010 (Average Year) 

• 2015 values – Metropolitan’s 2010 UWMP, Table A.3-7: Maximum Expected Colorado River 
Aqueduct Deliveries Year 2015 (Average Year) 

• 2020 values – Metropolitan's 2015 UWMP, Table A.3-7: Maximum Expected Colorado River 
Aqueduct Deliveries Year 2020 (Average Year) 

• 2025-2045 values – Metropolitan’s 2020 UWMP, Table A.3-7: Maximum Expected Colorado 
River Aqueduct Deliveries Years 2025, 2030, 2035, 2040, 2045 (Normal Water Year) 

Reliance on Water Supplies from the Delta Watershed 

In order for a covered action to demonstrate consistency with the Delta Plan, WR P1 subsection 
(c)(1)(C) requires that water suppliers report the expected outcomes for measurable  
reductions in supplies from the Delta watershed either as an amount or as a percentage.  This 
analysis provides both calculations.  Based on the methodology described in Guidebook 
Appendix C, and consistent with the approach of this analysis in not including projects under 
development, this accounting does not include any supplies from potential future covered 
actions.  Table A.11-3 shows the expected outcomes for reliance on supplies from the Delta 
watershed for Metropolitan’s service area.  Supporting narratives and documentation for the all 
of the data shown in Table A.11-3 are provided below. 

The results shown in Table A.11-3 demonstrate that Metropolitan’s service area is measurably 
reducing its Delta reliance.  In the near-term (2025), the expected outcome for normal water 
year reliance on supplies from the Delta watershed decreased by 301 TAF from the 2010 baseline; 
this represents a decrease of 3 percent of 2025 normal water year retail demands.  In the long-
term (2045), normal water year reliance on supplies from the Delta watershed decreased by 
314 TAF from the 2010 baseline; this represents a decrease of just over 5 percent of 2045 normal 
water year retail demands. 
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Table A.11-3  
Reliance on Water Supplies from the Delta Watershed 

 
 

CVP/SWP Contract Supplies 

The CVP/SWP contract supplies shown in Table A.11-3 include Metropolitan’s SWP Table A and 
Article 21 supplies.  These supplies are described in Section 3.2 and Appendix 3 of Metropolitan’s 
UWMP.  

The values shown in Table A.11-3 do not include Desert Water Agency/Coachella Valley Water 
District SWP contract supplies.  These supplies are exchanged with Desert Water Agency and 
Coachella Valley Water District for an equal amount of Colorado River water, which is reflected 
in the Colorado River Aqueduct supplies shown in Table A.11-2.  In addition, Desert Water Agency 
and Coachella Valley Water District should include their SWP contract supplies in their own 
accountings of reduced reliance.  Additional information on these exchange agreements can 
be found in Section 3.2 and Appendix 3 of Metropolitan’s UWMP. 

These values also do not include supplies from San Luis Carryover storage or Central Valley 
storage programs because storage in these programs comprises previously stored water from 
sources already reflected in Table A.11-3.  These storage programs are generally used to provide 
additional regional self-reliance in dry years, which is not reflected in this normal water year 
analysis.  The Central Valley storage projects and their yields are described in Section 3.3, and 
Appendix 3.  San Luis Carryover storage is described in Section 3.2 and Appendix 3. 

Transfers and Exchanges of Supplies from the Delta Watershed 

The transfers and exchanges of supplies from the Delta watershed shown in Table A.11-3 include 
supplies from the San Bernardino Valley MWD Program, Yuba River Accord Purchase Program, 
the San Gabriel Valley MWD Program, Irvine Ranch Water District Storage and Exchange 
Program, and other generic SWP and Central Valley transfers and exchanges. These programs 
are described in Section 3.2 and Appendix 3 of Metropolitan’s UWMP. 

Supplies from the Delta Watershed shown in Table A.11-3 are from the following sources: 

• Baseline (2010) values – Metropolitan’s 2005 UWMP, Table A.3-7: California Aqueduct Program 
Capabilities Year 2010 (Average Year) 

Water Supplies from the Delta Watershed
(Acre-Feet)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

CVP/SWP Contract Supplies 1,472,000     1,029,000     984,000        1,133,000     1,130,000     1,128,000     1,126,000     1,126,000     
Delta/Delta Tributary Diversions -                 -                 -                 -                 -                 -                 -                 -                 
Transfers and Exchanges of Supplies from the Delta Watershed 20,000           44,000           91,000           58,000           52,000           52,000           52,000           52,000           
Other Water Supplies from the Delta Watershed -                 -                 -                 -                 -                 -                 -                 -                 
Total Water Supplies from the Delta Watershed 1,492,000     1,073,000     1,075,000     1,191,000     1,182,000     1,180,000     1,178,000     1,178,000     

Service Area Demands without Water Use Efficiency
(Acre-Feet)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

Service Area Demands without Water Use Efficiency Accounted For 5,493,000     5,499,000     5,219,000     4,925,000     5,032,000     5,156,000     5,261,000     5,374,000     

Change in Supplies from the Delta Watershed
(Acre-Feet)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

Water Supplies from the Delta Watershed 1,492,000     1,073,000     1,075,000     1,191,000     1,182,000     1,180,000     1,178,000     1,178,000     
Change in Supplies from the Delta Watershed NA (419,000)       (417,000)       (301,000)       (310,000)       (312,000)       (314,000)       (314,000)       

Percent Change in Supplies from the Delta Watershed
(As a Percent of Demand w/out WUE)

Baseline 
(2010)

2015 2020 2025 2030 2035 2040 2045

Percent of Supplies from the Delta Watershed 27.2% 19.5% 20.6% 24.2% 23.5% 22.9% 22.4% 21.9%
Change in Percent of Supplies from the Delta Watershed NA -7.6% -6.6% -3.0% -3.7% -4.3% -4.8% -5.2%
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• 2015 values – Metropolitan’s 2010 UWMP, Table A.3-7: California Aqueduct Program 
Capabilities Year 2015 (Average Year) 

• 2020 values – Metropolitan’s 2015 UWMP, Table A.3-7: California Aqueduct Program 
Capabilities Year 2020 (Average Year) 

• 2025-2045 values – Metropolitan’s 2020 UWMP, Table A.3-7: California Aqueduct Program 
Capabilities Years 2025, 2030, 2035, 2040, 2045 (Normal Water Year) 

A.11.4 UWMP Implementation 

In addition to the analysis and documentation described above, WR P1 subsection (c)(1)(B) 
requires that all programs and projects included in the UWMP that are locally cost-effective and 
technically feasible, which reduce reliance on the Delta, are identified, evaluated, and 
implemented consistent with the implementation schedule. WR P1 (c)(1)(B) states that: 

(B) Identified, evaluated, and commenced implementation, consistent with the 
implementation schedule set forth in the Plan, of all programs and projects included in 
the Plan that are locally cost effective and technically feasible which reduce reliance on 
the Delta[.] 

In accordance with Water Code Section 10631(f), water suppliers must already include in their 
UWMP a detailed description of expected future projects and programs that they may 
implement to increase the amount of water supply available to them in normal and single-dry 
water years and for a period of drought lasting five consecutive years.  The UWMP description 
must also identify specific projects, include a description of the increase in water supply that is 
expected to be available from each project, and include an estimate regarding the 
implementation timeline for each project or program.  

Section 3 of Metropolitan’s UWMP summarizes the implementation plan and continued progress 
in developing a diversified water portfolio to meet the region’s water needs. 

Water Use Efficiency 

The water use efficiency numbers used in this analysis include the total water use efficiency 
savings (conservation) for the service area, including savings from active, code-based, price-
effect and pre-1990 savings.  The specific water use efficiency programs and their 
implementation are described in Section 3.4 of Metropolitan’s UWMP. 

Water Recycling 

The water recycling values used in this analysis reflect the total recycled water production in 
Metropolitan’s service area.  Water recycling programs and implementation are discussed in 
Section 3.5 of Metropolitan’s UWMP.  In addition, individual project-level details are provided in 
Appendix 5.  

Stormwater Capture and Use 

The stormwater capture and use data used in this analysis include supplies from local surface 
water production.  Local surface water production and its implementation are discussed in 
Appendix 2 of Metropolitan’s UWMP.  

Advanced Water Technologies 

The advanced water technologies data used in this analysis include total groundwater recovery 
and seawater desalination production in Metropolitan’s service.  Groundwater recovery and 
seawater desalination programs and implementation are described in Section 3.5 of 
Metropolitan’s UWMP.  In addition, individual project-level details are provided in Appendix 5. 
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Conjunctive Use Projects 

The values for conjunctive use projects used in this analysis represent total groundwater 
production in the region. Groundwater production and its implementation are discussed in 
Appendix 2 of Metropolitan’s UWMP. 

Local and Regional Water Supply and Storage Programs 

The data for local and regional water supply and storage programs shown this analysis include 
supplies from the Los Angeles Aqueduct.  This program and its implementation are described in 
Appendix 2 of Metropolitan’s UWMP. 

Other Programs and Projects that Contribute to Regional Self-Reliance 

Other programs and projects that contribute to regional self-reliance used in this analysis include 
current programs from the Colorado River Aqueduct. Colorado River supplies include 
Metropolitan’s basic Colorado River apportionment, as well as supplies that result from existing 
and committed programs, including those from the IID-MWD Conservation Program, the 
implementation of the Quantification Settlement Agreement (QSA), related agreements, and 
the exchange agreement with SDCWA. Colorado River Aqueduct programs and their 
implementation are described in Section 3.1 and Appendix 3 of Metropolitan’s UWMP. 

CVP/SWP Contract Supplies 

The CVP/SWP contract supplies shown in this analysis include Metropolitan’s SWP Table A and 
Article 21 supplies.  These supplies and their implementation are described in Section 3.2 and 
Appendix 3 of Metropolitan’s UWMP.  

Transfers and Exchanges of Supplies from the Delta Watershed 

The transfers and exchanges of supplies from the Delta watershed shown in this analysis include 
supplies from the San Bernardino Valley MWD Program, Yuba River Accord Purchase Program, 
the San Gabriel Valley MWD Program, Irvine Ranch Water District Storage and Exchange 
Program, and other generic SWP and Central Valley transfers and exchanges.  These programs 
and their implementation are described in Section 3.2 and Appendix 3 of Metropolitan’s UWMP. 
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A.11.5 2015 UWMP Appendix 11 

The information contained in this Appendix 11 is also intended to be a new Appendix 11 
attached to Metropolitan’s 2015 UWMP consistent with WR P1 subsection (c)(1)(C) (Cal. Code 
Regs. tit. 23, § 5003).  Metropolitan provided notice of the availability of the draft 2020 UWMP 
(including this Appendix 11 which will also be a new Appendix 11 to its 2015 UWMP) and WSCP 
and the public hearing to consider adoption of both plans and Appendix 11 to the 2015 UWMP 
in accordance with CWC Sections 10621(b) and 10642, and Government Code Section 6066, 
and Chapter 17.5 (starting with Section 7290) of Division 7 of Title 1 of the Government Code.  The 
public review drafts of the 2020 UWMP, Appendix 11 to the 2015 UWMP, and the WSCP were 
posted prominently on Metropolitan’s website, mwdh2o.com, starting February 1, 2021, more 
than 60 days in advance of the public hearing on April 12, 2021.  The notice of availability of the 
documents was sent to Metropolitan’s member agencies, as well as cities and counties in 
Metropolitan’s service area.  In addition, a public notice advertising the public hearing in English 
and Spanish was published in 12 Southern California newspapers. The notification in English 
language newspapers was published on February 1 and 8, 2021.  The notification was published 
on January 28-30, 2021 and February 1, 4-6, and 8, 2021 in Spanish language newspapers, 
satisfying the requirement for non-English language notification.  Copies of: (1) the notification 
letter sent to the member agencies, cities and counties in Metropolitan’s service area, and 
(2) the notice published in the newspapers are included in the 2020 UWMP Section 5.  Thus, this 
Appendix 11 to Metropolitan’s 2020 UWMP, which was adopted with Metropolitan’s 2020 UWMP, 
will also be recognized and treated as Appendix 11 to Metropolitan’s 2015 UWMP. 

Metropolitan held the public hearing for the draft 2020 UWMP, draft Appendix 11 to the 2015 
UWMP, and draft WSCP on April 12, 2021, at the Board’s Water Planning and Stewardship 
Committee meeting, held online due to COVID-19 concerns.  On May 11, 2021, Metropolitan’s 
Board determined that the 2020 UWMP and the WSCP are consistent with the MWD Act and 
accurately represent the water resources plan for Metropolitan’s service area.  In addition, 
Metropolitan’s Board determined that Appendix 11 to both the 2015 UWMP and the 2020 UWMP 
includes all of the elements described in Delta Plan Policy WR P1, Reduce Reliance on the Delta 
Through Improved Regional Water Self-Reliance (Cal. Code Regs. tit. 23, § 5003), which need to 
be included in a water supplier’s UWMP to support a certification of consistency for a future 
covered action.  As stated in Resolutions 9279, 9280, and 9281, the Board adopted the 2020 
UWMP, Appendix 11 to the 2015 UWMP, and the WSCP and authorized their submittal to the State 
of California.  Copies of Resolutions 9279, 9280, and 9281 are included in the 2020 UWMP  
Section 5, and Resolution 9281 for the WSCP is attached to the WSCP as Attachment C.   
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Appendix 11 
METROPOLITAN’S  

REDUCED DELTA RELIANCE REPORTING  
 
A.11.1 Background 

Under the Sacramento-San Joaquin Delta Reform Act of 2009, state and local public agencies 
proposing a covered action in the Delta,1 prior to initiating the implementation of that action, 
must prepare a written certification of consistency with detailed findings as to whether the 
covered action is consistent with applicable Delta Plan policies and submit that certification to 
the Delta Stewardship Council.2  Anyone may appeal a certification of consistency, and if the 
Delta Stewardship Council grants the appeal, the covered action may not be implemented until 
the agency proposing the covered action submits a revised certification of consistency, and 
either no appeal is filed, or the Delta Stewardship Council denies the subsequent appeal.3 

An urban water supplier that anticipates participating in or receiving water from a proposed 
covered action such as a multi-year water transfer, conveyance facility, or new diversion that 
involves transferring water through, exporting water from, or using water in the Delta should 
provide information in their 2015 and 2020 Urban Water Management Plans (UWMPs) that can 
then be used in the covered action process to demonstrate consistency with Delta Plan Policy 
WR P1, Reduce Reliance on the Delta Through Improved Regional Water Self-Reliance (WR P1).4 

WR P1 details what is needed for a covered action to demonstrate consistency with reduced 
reliance on the Delta and improved regional self-reliance.  WR P1 subsection (a) states that: 

(a) Water shall not be exported from, transferred through, or used in the Delta if all of the following 
apply: 

(1) One or more water suppliers that would receive water as a result of the export, transfer, 
or use have failed to adequately contribute to reduced reliance on the Delta and 
improved regional self-reliance consistent with all of the requirements listed in paragraph 
(1) of subsection (c); 

(2) That failure has significantly caused the need for the export, transfer, or use; and 

(3) The export, transfer, or use would have a significant adverse environmental impact in 
the Delta. 

WR P1 subsection (c)(1) further defines what adequately contributing to reduced reliance on the 
Delta means in terms of (a)(1) above. 

(c)(1) Water suppliers that have done all the following are contributing to reduced reliance on 
the Delta and improved regional self-reliance and are therefore consistent with this policy: 

(A) Completed a current Urban or Agricultural Water Management Plan (Plan) which has 
been reviewed by the California Department of Water Resources for compliance with the 
applicable requirements of Water Code Division 6, Parts 2.55, 2.6, and 2.8; 

 
1 Water Code, § 85057.5; Cal. Code Regs. tit. 23, § 5001. 
2 Water Code, § 85225; Delta Plan, App. D. 
3 Water Code, §§ 85225.10-85225.25; Delta Plan, App. D. 
4 Cal. Code Regs., tit. 23, § 5003. 
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(B) Identified, evaluated, and commenced implementation, consistent with the 
implementation schedule set forth in the Plan, of all programs and projects included in 
the Plan that are locally cost effective and technically feasible which reduce reliance on 
the Delta; and 

(C) Included in the Plan, commencing in 2015, the expected outcome for measurable 
reduction in Delta reliance and improvement in regional self-reliance. The expected 
outcome for measurable reduction in Delta reliance and improvement in regional self-
reliance shall be reported in the Plan as the reduction in the amount of water used, or in 
the percentage of water used, from the Delta watershed. For the purposes of reporting, 
water efficiency is considered a new source of water supply, consistent with Water Code 
Section 1011(a). 

The analysis and documentation provided below include all of the elements described in 
WR P1(c)(1) that need to be included in a water supplier’s UWMP to support a certification of 
consistency for a future covered action. 

A.11.2 Summary of Expected Outcomes for Reduced Reliance on the Delta 

As stated in WR P1(c)(1)(C), the policy requires that, commencing in 2015, UWMPs include 
expected outcomes for measurable reduction in Delta reliance and improved regional self-
reliance.   WR P1 further states that those outcomes shall be reported in the UWMP as the 
reduction in the amount of water used, or in the percentage of water used, from the Delta. 

The expected outcomes for Metropolitan’s Delta reliance and regional self-reliance were 
developed using the approach and guidance described in Appendix C of DWR’s Urban Water 
Management Plan Guidebook 2020 (Guidebook Appendix C) issued in March 2021.   

The data used in this analysis represent the total regional efforts of Metropolitan and its member 
agencies and their customers (many of them, retail agencies) and were developed in 
conjunction with Metropolitan’s member agencies as part of the UWMP coordination process as 
described in Section 5 of Metropolitan’s UWMP. In accordance with UMWP requirements, 
Metropolitan’s member agencies and their customers (many of them, retail agencies) also report 
demands and supplies for their service areas in their respective UWMPs. The data reported by 
those agencies are not additive to the regional totals shown in Metropolitan’s UWMP; rather, their 
reporting represents subtotals of the regional total and should be considered as such for the 
purposes of determining reduced reliance on the Delta. 

While the demands that Metropolitan’s member agencies and their customers report in their 
UWMPs are a good reflection of the demands in their respective service areas, they do not 
adequately represent each water supplier’s contributions to reduced reliance on the Delta. In 
order to calculate and report their reliance on water supplies from the Delta watershed, water 
suppliers that receive water from the Delta through other regional or wholesale water suppliers 
would need to determine the amount of Delta water that they receive from the regional or 
wholesale supplier. Two specific pieces of information are needed to accomplish this: first is the 
quantity of demands on the regional or wholesale water supplier that accurately reflect a 
supplier’s contributions to reduced reliance on the Delta, and second is the quantity of a 
supplier’s demands on the regional or wholesale water supplier that are met by supplies from the 
Delta watershed.  

For water suppliers that make investments in regional projects or programs it may be infeasible to 
quantify their demands on the regional or wholesale water supplier in a way that accurately 
reflects their individual contributions to reduced reliance on the Delta. Due to the extensive, long-
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standing and successful implementation of regional demand management and local resource 
incentive programs in Metropolitan’s service area, this infeasibility holds true for Metropolitan’s 
members as well their customers. For Metropolitan’s service area, reduced reliance on supplies 
from the Delta watershed can only be accurately accounted at the regional level, as is 
demonstrated in this analysis. 

The following provides a summary of the near-term (2025) and long-term (2045) expected 
outcomes for Metropolitan’s Delta reliance and regional self-reliance.  The results show that as a 
region, Metropolitan and its members as well as their customers are measurably reducing 
reliance on the Delta and improving regional self-reliance, both as an amount of water used and 
as a percentage of water used.  

Expected Outcomes for Regional Self-Reliance 

 Near-term (2025) – Normal water year regional self-reliance is expected to increase by 
813 TAF from the 2010 baseline; this represents an increase of almost 25 percent of 2025 
normal water year retail demands (Table A.11-2). 

 Long-term (2045) – Normal water year regional self-reliance is expected to increase by more 
than 1.28 MAF from the 2010 baseline, this represents an increase of more than 25 percent of 
2045 normal water year retail demands (Table A.11-2). 

Expected Outcomes for Reduced Reliance on Supplies from the Delta Watershed 

 Near-term (2025) – Normal water year reliance on supplies from the Delta watershed 
decreased by 301 TAF from the 2010 baseline, this represents a decrease of 3 percent of 2025 
normal water year retail demands (Table A.11-3). 

 Long-term (2045) – Normal water year reliance on supplies from the Delta watershed 
decreased by 314 TAF from the 2010 baseline, this represents a decrease of just over 5 percent 
of 2045 normal water year retail demands (Table A.11-3). 

A11.3 Demonstration of Reduced Reliance on the Delta 

The methodology used to determine Metropolitan’s reduced Delta reliance and improved 
regional self-reliance is consistent with the approach detailed in DWR’s UWMP Guidebook 
Appendix C, including the use of narrative justifications for the accounting of supplies and the 
documentation of specific data sources.  Some of the key assumptions underlying Metropolitan’s 
demonstration of reduced reliance include: 

 All data were obtained from the current 2020 UWMP or previously adopted UWMPs and 
represent average or normal water year conditions. 

 All analyses were conducted at the service area level, and all data reflect the total 
contributions of Metropolitan and its members as well as their customers. 

 No projects or programs that are described in the UWMPs as “Projects Under Development” 
were included in the accounting of supplies. 

Baseline and Expected Outcomes 

In order to calculate the expected outcomes for measurable reduction in Delta reliance and 
improved regional self-reliance, a baseline is needed to compare against.  This analysis uses a 
normal water year representation of 2010 as the baseline, which is consistent with the approach 
described in the Guidebook Appendix C.  Data for the 2010 baseline were taken from 
Metropolitan’s 2005 UWMP as the UWMPs generally do not provide normal water year data for 
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the year that they are adopted (i.e., 2005 UWMP forecasts begin in 2010, 2010 UWMP forecasts 
begin in 2015, and so on). 

Consistent with the 2010 baseline data approach, the expected outcomes for reduced Delta 
reliance and improved regional self-reliance for 2015 and 2020 were taken from Metropolitan’s 
2010 and 2015 UWMPs respectively.  Expected outcomes for 2025-2045 are from the current 2020 
UWMP.  Documentation of the specific data sources and assumptions are included in the 
discussions below. 

Service Area Demands without Water Use Efficiency 

In alignment with the Guidebook Appendix C, this analysis uses normal water year demands, 
rather than normal water year supplies to calculate expected outcomes in terms of the 
percentage of water used.  Using normal water year demands serves as a proxy for the amount 
of supplies that would be used in a normal water year, which helps alleviate issues associated 
with how supply capability is presented to fulfill requirements of the Act versus how supplies might 
be accounted for to demonstrate consistency with WR P1. 

Because WR P1 considers water use efficiency savings a source of water supply, water suppliers 
such as Metropolitan that explicitly calculate and report water use efficiency savings in their 
UWMP will need to make an adjustment to properly reflect normal water year demands in the 
calculation of reduced reliance. As explained in the Guidebook Appendix C, water use 
efficiency savings must be added back to the normal year demands to represent demands 
without water use efficiency savings accounted for; otherwise the effect of water use efficiency 
savings on regional self-reliance would be overestimated. Table A.11-1 shows the results of this 
adjustment for Metropolitan.  Supporting narratives and documentation for all of the data shown 
in Table A.11-1 are provided below. 
 

Table A.11-1  
Demands without Water Use Efficiency Accounted For  

 
 

Service Area Demands without Water Use Efficiency 

The service area demands shown in Table A.11-1 represent the total retail water demands for 
Metropolitan’s service area and include municipal and industrial demands, agricultural 
demands, seawater barrier demands, and storage replenishment demands.  These demand 
types and the modeling methodologies used to calculate them are described in Section 2.2 and 
Appendix 1 of Metropolitan’s UWMP. 

Water Use Efficiency 

The water use efficiency numbers shown in Table A.11-1 represent the total water use efficiency 
savings (conservation) for Metropolitan’s region, including savings from active, code-based, 
price-effect and pre-1990 sources.  These sources of water use efficiency and the methodologies 
used to calculate them are described in Section 2.2, Section 3.4, Section 3.7 and Appendix 1 of 
Metropolitan’s UWMP. 
  

Total Service Area Water Demands

(Acre‐Feet)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

Service Area Demands with Water Use Efficiency Accounted For 4,628,000      4,563,000      4,163,000      3,763,000      3,821,000      3,893,000      3,936,000      3,985,000     

Reported Water Use Efficiency  865,000         936,000         1,056,000      1,162,000      1,211,000      1,263,000      1,325,000      1,389,000     

Service Area Demands without Water Use Efficiency Accounted For 5,493,000      5,499,000      5,219,000      4,925,000      5,032,000      5,156,000      5,261,000      5,374,000     
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The demand and water use efficiency data shown in Table A.11-1 were collected from the 
following sources: 

 Baseline (2010) values – Metropolitan’s 2005 UWMP, Table 2-6: Metropolitan Regional Water 
Demand Average Year 

 2015 values – Metropolitan’s 2010 UWMP, Table 2-8: Metropolitan Regional Water Demands 
Average Year 

 2020 values – Metropolitan’s 2015 UWMP, Table 2-3: Metropolitan Regional Water Demands 
Average Year 

 2025-2045 values – Metropolitan’s 2020 UWMP, Table 2-3: Metropolitan Regional Water 
Demands Normal Water Year 

Supplies Contributing to Regional Self-Reliance 

For a covered action to demonstrate consistency with the Delta Plan, WR P1 subsection (c)(1)(C) 
states that water suppliers must report the expected outcomes for measurable improvement in 
regional self-reliance.  Table A.11-2 shows expected outcomes for supplies contributing to 
regional self-reliance both in amount and as a percentage.  The numbers shown in Table A.11-2 
represent efforts to improve regional self-reliance for Metropolitan’s entire service area and 
include the total contributions of Metropolitan and its members as well as their customers. 
Supporting narratives and documentation for the all of the data shown in Table A.11-2 are 
provided below. 

The results shown in Table A.11-2 demonstrate that Metropolitan’s service area is measurably 
improving its regional self-reliance.  In the near-term (2025), the expected outcome for normal 
water year regional self-reliance increases by 747 TAF from the 2010 baseline; this represents an 
increase of about 23 percent of 2025 normal water year retail demands.  In the long-term (2045), 
normal water year regional self-reliance is expected to increase by more than 1.2 MAF from the 
2010 baseline; this represents an increase of 25 percent of 2045 normal water year retail demands. 

 
Table A.11-2  

Supplies Contributing to Regional Self-Reliance  

 

Water Supplies Contributing to Regional Self‐Reliance

(Acre‐Feet)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

Water Use Efficiency 865,000         936,000         1,056,000      1,162,000      1,211,000      1,263,000      1,325,000      1,389,000     

Water Recycling 316,000         348,000         436,000         550,000         613,000         687,000         698,000         706,000        

Stormwater Capture and Use 100,000         103,000         110,000         80,000            82,000            82,000            82,000            82,000           

Advanced Water Technologies 111,000         101,000         194,000         194,000         208,000         209,000         209,000         210,000        

Conjunctive Use Projects 1,416,000      1,429,000      1,303,000      1,255,000      1,273,000      1,296,000      1,311,000      1,326,000     

Local and Regional Water Supply and Storage Projects 252,000         224,000         261,000         257,000         257,000         258,000         258,000         258,000        

Other Programs and Projects that Contribute to Regional Self‐Reliance 875,000         1,250,000      1,200,000      1,250,000      1,250,000      1,250,000      1,250,000      1,250,000     

Water Supplies Contributing to Regional Self‐Reliance 3,935,000      4,391,000      4,560,000      4,748,000      4,894,000      5,045,000      5,133,000      5,221,000     

Service Area Demands without Water Use Efficiency

(Acre‐Feet)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

Service Area Demands without Water Use Efficiency Accounted For 5,493,000      5,499,000      5,219,000      4,925,000      5,032,000      5,156,000      5,261,000      5,374,000     

Change in Regional Self Reliance

(Acre‐Feet)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

Water Supplies Contributing to Regional Self‐Reliance 3,935,000      4,391,000      4,560,000      4,748,000      4,894,000      5,045,000      5,133,000      5,221,000     

Change in Supplies Contributing to Regional Self‐Reliance NA 456,000         625,000         813,000         959,000         1,110,000      1,198,000      1,286,000     

Percent Change in Regional Self Reliance

(As Percent of Demand w/out WUE)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

Percent of Supplies Contributing to Regional Self‐Reliance 71.6% 79.9% 87.4% 96.4% 97.3% 97.8% 97.6% 97.2%

Change in Percent of Supplies Contributing to Regional Self‐Reliance NA 8.2% 15.7% 24.8% 25.6% 26.2% 25.9% 25.5%
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Water Use Efficiency 

The water use efficiency information shown in Table A.11-2 is taken directly from Table A.11-1 
above. 

Water Recycling 

The water recycling values shown in Table A.11-2 reflect the total recycled water production in 
Metropolitan’s service area as described in Section 3.5 and Appendix 2 of Metropolitan’s UWMP. 

Stormwater Capture and Use 

The stormwater capture and use data shown in Table A.11-2 include supplies from local surface 
water production as described in Section 1.4 and Appendix 2 of Metropolitan’s UWMP.  

These values do not include production from regional storage reservoirs; storage in these 
reservoirs is comprised of previously stored water from sources already reflected in Tables A.11-2 
and A.11-3.   These regional storage resources are generally used to provide additional regional 
self-reliance in dry years, which is not reflected in this normal water year analysis. The regional 
storage reservoirs and their yields are described in Section 3.6, Appendix 2 and Appendix 3 of 
Metropolitan’s UWMP.  

The stormwater capture and use values shown in Table A.11-2 also do not include stormwater 
capture that is used to recharge local groundwater basins.  Stormwater capture for groundwater 
recharge supports production of groundwater in the region, and for the purposes of this analysis 
that production is already captured in Table A.11-2 under conjunctive use projects. 

Advanced Water Technologies 

The advanced water technologies data shown in Table A.11-2 include total groundwater 
recovery and seawater desalination production in Metropolitan’s service area as described in 
Section 3.5 and Appendix 2 of Metropolitan’s UWMP. 

Conjunctive Use Projects 

The values for conjunctive use projects shown in Table A.11-2 represent total groundwater 
production in the region as described in Section 1.4 and Appendix 2 of Metropolitan’s UWMP.  

The conjunctive use projects numbers shown in Table A.11-2 do not include production from 
regional groundwater conjunctive use programs.  As described in the stormwater capture and 
use discussion above, these regional storage programs rely on previously stored water from 
sources already reflected in Tables A.11-2 and A.11-3 and are generally used to provide 
additional regional self-reliance in dry-years.  The regional groundwater conjunctive use 
programs and their yields are described in Section 3.6 and Appendix 3. 

Local and Regional Water Supply and Storage Programs 

The data for local and regional water supply and storage programs shown in Table A.11-2 include 
supplies from the Los Angeles Aqueduct.  This supply is described in Section 1.4 and Appendix 2 
of Metropolitan’s UWMP. 

The local and regional supply numbers shown in Table A.11-2, except for “Other Programs and 
Projects that Contribute to Regional Self-Reliance” which is discussed below, were obtained from 
the following sources: 

 Baseline (2010) values – Metropolitan’s 2005 UWMP, Table 2-6: Metropolitan Regional Water 
Demand Average Year 
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 2015 values – Metropolitan’s 2010 UWMP, Table 2-8: Metropolitan Regional Water Demands 
Average Year 

 2020 values – Metropolitan’s 2015 UWMP, Table 2-3: Metropolitan Regional Water Demands 
Average Year 

 2025-2045 values – Metropolitan’s 2020 UWMP, Table 2-3: Metropolitan Regional Water 
Demands Normal Water Year 

Other Programs and Projects that Contribute to Regional Self-Reliance 

Other programs and projects that contribute to regional self-reliance shown in Table A.11-2 
include current programs from the Colorado River Aqueduct. Colorado River supplies include 
Metropolitan’s basic Colorado River apportionment, as well as supplies that result from existing 
and committed programs, including those from the IID-MWD Conservation Program, the 
implementation of the Quantification Settlement Agreement (QSA), related agreements, and 
the exchange agreement with SDCWA. Colorado River Aqueduct supplies and programs are 
described in Section 3.1 and Appendix 3 of Metropolitan’s UWMP.  

The values shown in Table A.11-2 for other programs and projects that contribute to regional self-
reliance come from the following sources: 

 Baseline (2010) values – Metropolitan’s 2005 UWMP, Table A.3-7: Maximum Expected 
Colorado River Aqueduct Deliveries Year 2010 (Average Year) 

 2015 values – Metropolitan’s 2010 UWMP, Table A.3-7: Maximum Expected Colorado River 
Aqueduct Deliveries Year 2015 (Average Year) 

 2020 values – Metropolitan's 2015 UWMP, Table A.3-7: Maximum Expected Colorado River 
Aqueduct Deliveries Year 2020 (Average Year) 

 2025-2045 values – Metropolitan’s 2020 UWMP, Table A.3-7: Maximum Expected Colorado 
River Aqueduct Deliveries Years 2025, 2030, 2035, 2040, 2045 (Normal Water Year) 

Reliance on Water Supplies from the Delta Watershed 

In order for a covered action to demonstrate consistency with the Delta Plan, WR P1 subsection 
(c)(1)(C) requires that water suppliers report the expected outcomes for measurable  
reductions in supplies from the Delta watershed either as an amount or as a percentage.  This 
analysis provides both calculations.  Based on the methodology described in Guidebook 
Appendix C, and consistent with the approach of this analysis in not including projects under 
development, this accounting does not include any supplies from potential future covered 
actions.  Table A.11-3 shows the expected outcomes for reliance on supplies from the Delta 
watershed for Metropolitan’s service area.  Supporting narratives and documentation for the all 
of the data shown in Table A.11-3 are provided below. 

The results shown in Table A.11-3 demonstrate that Metropolitan’s service area is measurably 
reducing its Delta reliance.  In the near-term (2025), the expected outcome for normal water 
year reliance on supplies from the Delta watershed decreased by 301 TAF from the 2010 baseline; 
this represents a decrease of 3 percent of 2025 normal water year retail demands.  In the long-
term (2045), normal water year reliance on supplies from the Delta watershed decreased by 
314 TAF from the 2010 baseline; this represents a decrease of just over 5 percent of 2045 normal 
water year retail demands. 
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Table A.11-3  
Reliance on Water Supplies from the Delta Watershed 

 
 

CVP/SWP Contract Supplies 

The CVP/SWP contract supplies shown in Table A.11-3 include Metropolitan’s SWP Table A and 
Article 21 supplies.  These supplies are described in Section 3.2 and Appendix 3 of Metropolitan’s 
UWMP.  

The values shown in Table A.11-3 do not include Desert Water Agency/Coachella Valley Water 
District SWP contract supplies.  These supplies are exchanged with Desert Water Agency and 
Coachella Valley Water District for an equal amount of Colorado River water, which is reflected 
in the Colorado River Aqueduct supplies shown in Table A.11-2.  In addition, Desert Water Agency 
and Coachella Valley Water District should include their SWP contract supplies in their own 
accountings of reduced reliance.  Additional information on these exchange agreements can 
be found in Section 3.2 and Appendix 3 of Metropolitan’s UWMP. 

These values also do not include supplies from San Luis Carryover storage or Central Valley 
storage programs because storage in these programs comprises previously stored water from 
sources already reflected in Table A.11-3.  These storage programs are generally used to provide 
additional regional self-reliance in dry years, which is not reflected in this normal water year 
analysis.  The Central Valley storage projects and their yields are described in Section 3.3, and 
Appendix 3.  San Luis Carryover storage is described in Section 3.2 and Appendix 3. 

Transfers and Exchanges of Supplies from the Delta Watershed 

The transfers and exchanges of supplies from the Delta watershed shown in Table A.11-3 include 
supplies from the San Bernardino Valley MWD Program, Yuba River Accord Purchase Program, 
the San Gabriel Valley MWD Program, Irvine Ranch Water District Storage and Exchange 
Program, and other generic SWP and Central Valley transfers and exchanges. These programs 
are described in Section 3.2 and Appendix 3 of Metropolitan’s UWMP. 

Supplies from the Delta Watershed shown in Table A.11-3 are from the following sources: 

 Baseline (2010) values – Metropolitan’s 2005 UWMP, Table A.3-7: California Aqueduct Program 
Capabilities Year 2010 (Average Year) 

Water Supplies from the Delta Watershed

(Acre‐Feet)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

CVP/SWP Contract Supplies 1,472,000      1,029,000      984,000         1,133,000      1,130,000      1,128,000      1,126,000      1,126,000     

Delta/Delta Tributary Diversions ‐                  ‐                  ‐                  ‐                  ‐                  ‐                  ‐                  ‐                 

Transfers and Exchanges of Supplies from the Delta Watershed 20,000            44,000            91,000            58,000            52,000            52,000            52,000            52,000           

Other Water Supplies from the Delta Watershed ‐                  ‐                  ‐                  ‐                  ‐                  ‐                  ‐                  ‐                 

Total Water Supplies from the Delta Watershed 1,492,000      1,073,000      1,075,000      1,191,000      1,182,000      1,180,000      1,178,000      1,178,000     

Service Area Demands without Water Use Efficiency

(Acre‐Feet)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

Service Area Demands without Water Use Efficiency Accounted For 5,493,000      5,499,000      5,219,000      4,925,000      5,032,000      5,156,000      5,261,000      5,374,000     

Change in Supplies from the Delta Watershed

(Acre‐Feet)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

Water Supplies from the Delta Watershed 1,492,000      1,073,000      1,075,000      1,191,000      1,182,000      1,180,000      1,178,000      1,178,000     

Change in Supplies from the Delta Watershed  NA (419,000)        (417,000)        (301,000)        (310,000)        (312,000)        (314,000)        (314,000)       

Percent Change in Supplies from the Delta Watershed

(As a Percent of Demand w/out WUE)

Baseline 

(2010)
2015 2020 2025 2030 2035 2040 2045

Percent of Supplies from the Delta Watershed 27.2% 19.5% 20.6% 24.2% 23.5% 22.9% 22.4% 21.9%

Change in Percent of Supplies from the Delta Watershed  NA ‐7.6% ‐6.6% ‐3.0% ‐3.7% ‐4.3% ‐4.8% ‐5.2%
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 2015 values – Metropolitan’s 2010 UWMP, Table A.3-7: California Aqueduct Program 
Capabilities Year 2015 (Average Year) 

 2020 values – Metropolitan’s 2015 UWMP, Table A.3-7: California Aqueduct Program 
Capabilities Year 2020 (Average Year) 

 2025-2045 values – Metropolitan’s 2020 UWMP, Table A.3-7: California Aqueduct Program 
Capabilities Years 2025, 2030, 2035, 2040, 2045 (Normal Water Year) 

A.11.4 UWMP Implementation 

In addition to the analysis and documentation described above, WR P1 subsection (c)(1)(B) 
requires that all programs and projects included in the UWMP that are locally cost-effective and 
technically feasible, which reduce reliance on the Delta, are identified, evaluated, and 
implemented consistent with the implementation schedule. WR P1 (c)(1)(B) states that: 

(B) Identified, evaluated, and commenced implementation, consistent with the 
implementation schedule set forth in the Plan, of all programs and projects included in 
the Plan that are locally cost effective and technically feasible which reduce reliance on 
the Delta[.] 

In accordance with Water Code Section 10631(f), water suppliers must already include in their 
UWMP a detailed description of expected future projects and programs that they may 
implement to increase the amount of water supply available to them in normal and single-dry 
water years and for a period of drought lasting five consecutive years.  The UWMP description 
must also identify specific projects, include a description of the increase in water supply that is 
expected to be available from each project, and include an estimate regarding the 
implementation timeline for each project or program.  

Section 3 of Metropolitan’s UWMP summarizes the implementation plan and continued progress 
in developing a diversified water portfolio to meet the region’s water needs. 

Water Use Efficiency 

The water use efficiency numbers used in this analysis include the total water use efficiency 
savings (conservation) for the service area, including savings from active, code-based, price-
effect and pre-1990 savings.  The specific water use efficiency programs and their 
implementation are described in Section 3.4 of Metropolitan’s UWMP. 

Water Recycling 

The water recycling values used in this analysis reflect the total recycled water production in 
Metropolitan’s service area.  Water recycling programs and implementation are discussed in 
Section 3.5 of Metropolitan’s UWMP.  In addition, individual project-level details are provided in 
Appendix 5.  

Stormwater Capture and Use 

The stormwater capture and use data used in this analysis include supplies from local surface 
water production.  Local surface water production and its implementation are discussed in 
Appendix 2 of Metropolitan’s UWMP.  

Advanced Water Technologies 

The advanced water technologies data used in this analysis include total groundwater recovery 
and seawater desalination production in Metropolitan’s service.  Groundwater recovery and 
seawater desalination programs and implementation are described in Section 3.5 of 
Metropolitan’s UWMP.  In addition, individual project-level details are provided in Appendix 5. 
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Conjunctive Use Projects 

The values for conjunctive use projects used in this analysis represent total groundwater 
production in the region. Groundwater production and its implementation are discussed in 
Appendix 2 of Metropolitan’s UWMP. 

Local and Regional Water Supply and Storage Programs 

The data for local and regional water supply and storage programs shown this analysis include 
supplies from the Los Angeles Aqueduct.  This program and its implementation are described in 
Appendix 2 of Metropolitan’s UWMP. 

Other Programs and Projects that Contribute to Regional Self-Reliance 

Other programs and projects that contribute to regional self-reliance used in this analysis include 
current programs from the Colorado River Aqueduct. Colorado River supplies include 
Metropolitan’s basic Colorado River apportionment, as well as supplies that result from existing 
and committed programs, including those from the IID-MWD Conservation Program, the 
implementation of the Quantification Settlement Agreement (QSA), related agreements, and 
the exchange agreement with SDCWA. Colorado River Aqueduct programs and their 
implementation are described in Section 3.1 and Appendix 3 of Metropolitan’s UWMP. 

CVP/SWP Contract Supplies 

The CVP/SWP contract supplies shown in this analysis include Metropolitan’s SWP Table A and 
Article 21 supplies.  These supplies and their implementation are described in Section 3.2 and 
Appendix 3 of Metropolitan’s UWMP.  

Transfers and Exchanges of Supplies from the Delta Watershed 

The transfers and exchanges of supplies from the Delta watershed shown in this analysis include 
supplies from the San Bernardino Valley MWD Program, Yuba River Accord Purchase Program, 
the San Gabriel Valley MWD Program, Irvine Ranch Water District Storage and Exchange 
Program, and other generic SWP and Central Valley transfers and exchanges.  These programs 
and their implementation are described in Section 3.2 and Appendix 3 of Metropolitan’s UWMP. 
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A.11.5 2015 UWMP Appendix 11 

The information contained in this Appendix 11 is also intended to be a new Appendix 11 
attached to Metropolitan’s 2015 UWMP consistent with WR P1 subsection (c)(1)(C) (Cal. Code 
Regs. tit. 23, § 5003).  Metropolitan provided notice of the availability of the draft 2020 UWMP 
(including this Appendix 11 which will also be a new Appendix 11 to its 2015 UWMP) and WSCP 
and the public hearing to consider adoption of both plans and Appendix 11 to the 2015 UWMP 
in accordance with CWC Sections 10621(b) and 10642, and Government Code Section 6066, 
and Chapter 17.5 (starting with Section 7290) of Division 7 of Title 1 of the Government Code.  The 
public review drafts of the 2020 UWMP, Appendix 11 to the 2015 UWMP, and the WSCP were 
posted prominently on Metropolitan’s website, mwdh2o.com, starting February 1, 2021, more 
than 60 days in advance of the public hearing on April 12, 2021.  The notice of availability of the 
documents was sent to Metropolitan’s member agencies, as well as cities and counties in 
Metropolitan’s service area.  In addition, a public notice advertising the public hearing in English 
and Spanish was published in 12 Southern California newspapers. The notification in English 
language newspapers was published on February 1 and 8, 2021.  The notification was published 
on January 28-30, 2021 and February 1, 4-6, and 8, 2021 in Spanish language newspapers, 
satisfying the requirement for non-English language notification.  Copies of: (1) the notification 
letter sent to the member agencies, cities and counties in Metropolitan’s service area, and 
(2) the notice published in the newspapers are included in the 2020 UWMP Section 5.  Thus, this 
Appendix 11 to Metropolitan’s 2020 UWMP, which was adopted with Metropolitan’s 2020 UWMP, 
will also be recognized and treated as Appendix 11 to Metropolitan’s 2015 UWMP. 

Metropolitan held the public hearing for the draft 2020 UWMP, draft Appendix 11 to the 2015 
UWMP, and draft WSCP on April 12, 2021, at the Board’s Water Planning and Stewardship 
Committee meeting, held online due to COVID-19 concerns.  On May 11, 2021, Metropolitan’s 
Board determined that the 2020 UWMP and the WSCP are consistent with the MWD Act and 
accurately represent the water resources plan for Metropolitan’s service area.  In addition, 
Metropolitan’s Board determined that Appendix 11 to both the 2015 UWMP and the 2020 UWMP 
includes all of the elements described in Delta Plan Policy WR P1, Reduce Reliance on the Delta 
Through Improved Regional Water Self-Reliance (Cal. Code Regs. tit. 23, § 5003), which need to 
be included in a water supplier’s UWMP to support a certification of consistency for a future 
covered action.  As stated in Resolutions 9279, 9280, and 9281, the Board adopted the 2020 
UWMP, Appendix 11 to the 2015 UWMP, and the WSCP and authorized their submittal to the State 
of California.  Copies of Resolutions 9279, 9280, and 9281 are included in the 2020 UWMP 
Section 5, and Resolution 9281 for the WSCP is attached to the WSCP as Attachment C.   
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CITY OF LA MIRADA

NOTICE IS HEREBY GIVEN of a public hearing to be held by the Planning Commission of the City 
of La Mirada on Thursday, January 20, 2022 at 6:30 p.m. in the City Hall Council Chambers located at 
13700 La Mirada Boulevard, La Mirada, California to consider the following:

ZONING ORDINANCE AMENDMENT (ZOA) NO. 52:  THE CITY OF LA MIRADA 
PLANNING COMMISSION WILL CONSIDER A RESOLUTION RECOMMENDING TO 
THE CITY COUNCIL THE ADOPTION OF AN ORDINANCE ESTABLISHING STANDARDS 
FOR THE INSTALLATION OF “ELECTRONIC BILLBOARDS” WITHIN THE FREEWAY 
COMMERCIAL (C-F) ZONING DISTRICT AND AMENDING TITLE 21 OF THE LA MIRADA 
MUNICIPAL CODE

At the hearing, the Planning Commission will consider staff’s report and recommendation as well as all 
testimony and public input prior to making a final decision.  The documents being considered are available 
for review at the City’s Economic Development Division office located at City Hall, 13700 La Mirada 
Boulevard, La Mirada, California.  You may contact the Economic Development Division at (562) 943-
0131 should you have any questions concerning the project.  Final action by the City Council will occur at 
a subsequent public hearing that will be duly noticed.

If you wish to be heard concerning an item identified in this Notice, you may appear in person at the 
public hearing or you may submit your comments in writing to the City prior to or at the public hearing.  
Mailed comments should be addressed to the City of La Mirada, Economic Development Division, 13700 
La Mirada Boulevard, La Mirada, California, 90637.

Please notify the City Clerk’s office at (562) 943-0131, extension 2306, at least four days prior to this 
hearing should you require a disability-related accommodation (e.g. sign language interpreter).

IF YOU CHALLENGE ANY OF THE FOREGOING ACTIONS IN COURT, YOU MAY BE 
LIMITED TO RAISING ONLY THOSE ISSUES YOU OR SOMEONE ELSE RAISED AT THE 
PUBLIC HEARING FOR FINAL ACTION DESCRIBED IN THIS NOTICE, OR IN WRITTEN 
CORRESPONDENCE DELIVERED TO THE PLANNING COMMISSION AT OR PRIOR TO 
THE PUBLIC HEARING.

Alison Moore
Economic Development Manager

Published at La Mirada Lamplighter Newspaper 12/31/21

NOTICE OF TRUSTEE’S SALE T.S. No.: 2021-01347 Loan No.: SLS-022421 APN: 7050-013-038 NOTE: THERE IS A SUM-
MARY OF THE INFORMATION IN THIS DOCUMENT ATTACHED YOU ARE IN DEFAULT UNDER A DEED OF TRUST 
DATED 12/1/2020. UNLESS YOU TAKE ACTION TO PROTECT YOUR PROPERTY, IT MAY BE SOLD AT A PUBLIC SALE. 
IF YOU NEED AN EXPLANATION OF THE NATURE OF THE PROCEEDING AGAINST YOU, YOU SHOULD CONTACT 
A LAWYER. A public auction sale to the highest bidder for cash, cashier’s check drawn on a state or national bank, check drawn by 
a state or federal credit union, or a check drawn by a state or federal savings and loan association, or savings association, or savings 
bank specified in Section 5102 of the Financial Code and authorized to do business in this state will be held by the duly appointed 
trustee as shown below, of all right, title, and interest conveyed to and now held by the trustee in the hereinafter described property 
under and pursuant to a Deed of Trust described below. The sale will be made, but without covenant or warranty, expressed or 
implied, regarding title, possession, or encumbrances, to pay the remaining principal sum of the note(s) secured by the Deed of Trust, 
with interest and late charges thereon, as provided in the note(s), advances, under the terms of the Deed of Trust, interest thereon, fees, 
charges and expenses of the Trustee for the total amount (at the time of the initial publication of the Notice of Sale) reasonably esti-
mated to be set forth below. The amount may be greater on the day of sale. Trustor: TAE KYONG KANG AND MYO SOON KANG, 
HUSBAND AND WIFE AS JOINT TENANTS Duly Appointed Trustee: SUPERIOR LOAN SERVICING Recorded 12/11/2020 
as Instrument No. 20201630977 in book , page of Official Records in the office of the Recorder of Los Angeles County, California, 
Date of Sale: 1/21/2022 at 11:00 AM Place of Sale: By the fountain located at 400 Civic Center Plaza, Pomona, CA 91766 Amount of 
unpaid balance and other charges: $619,148.01 Street Address or other common designation of real property: 11441 Gonsalves Street 
Cerritos, Ca 90703 A.P.N.: 7050-013-038 “As Is Where Is” The undersigned Trustee disclaims any liability for any incorrectness 
of the street address or other common designation, if any, shown above. If no street address or other common designation is shown, 
directions to the location of the property may be obtained by sending a written request to the beneficiary within 10 days of the date 
of first publication of this Notice of Sale. NOTICE TO POTENTIAL BIDDERS: If you are considering bidding on this property lien, 
you should understand that there are risks involved in bidding at a trustee auction. You will be bidding on a lien, not on the property 
itself. Placing the highest bid at a trustee auction does not automatically entitle you to free and clear ownership of the property. You 
should also be aware that the lien being auctioned off may be a junior lien. If you are the highest bidder at the auction, you are or may 
be responsible for paying off all liens senior to the lien being auctioned off, before you can receive clear title to the property. You are 
encouraged to investigate the existence, priority, and size of outstanding liens that may exist on this property by contacting the county 
recorder’s office or a title insurance company, either of which may charge you a fee for this information. If you consult either of these 
resources, you should be aware that the same lender may hold more than one mortgage or deed of trust on the property. NOTICE TO 
PROPERTY OWNER: The sale date shown on this notice of sale may be postponed one or more times by the mortgagee, beneficiary, 
trustee, or a court, pursuant to Section 2924g of the California Civil Code. The law requires that information about trustee sale post-
ponements be made available to you and to the public, as a courtesy to those not present at the sale. If you wish to learn whether your 
sale date has been postponed, and, if applicable, the rescheduled time and date for the sale of this property, you may call (714) 730-
2727 or visit this Internet Web site www.servicelinkASAP.com, using the file number assigned to this case 2021 -01347. Information 
about postponements that are very short in duration or that occur close in time to the scheduled sale may not immediately be reflected 
in the telephone information or on the Internet Web site. The best way to verify postponement information is to attend the scheduled 
sale. NOTICE TO TENANT: You may have a right to purchase this property after the trustee auction pursuant to Section 2924m 
of the California Civil Code. If you arc an “eligible tenant buyer,” you can purchase the property if you match the last and highest 
bid placed at the trustee auction. If you are an “eligible bidder,” you may be able to purchase the property if you exceed the last and 
highest bid placed at the trustee auction. There are three steps to exercising this right of purchase. First, 48 hours after the date of the 
trustee sale, you can call (714) 730-2727, or visit this internet website www.servicelinkASAP.com, using the file number assigned to 
this case 2021-01347 to find the date on which the trustee’s sale was held, the amount of the last and highest bid, and the address of 
the trustee. Second, you must send a written notice of intent to place a bid so that the trustee receives it no more than 15 days after the 
trustee’s sale. Third, you must submit a bid so that the trustee receives it no more than 45 days after the trustee’s sale. If you think you 
may qualify as an “eligible tenant buyer” or “eligible bidder,” you should consider contacting an attorney or appropriate real estate 
professional immediately for advice regarding this potential right to purchase. Date: 12/23/2021 SUPERIOR LOAN SERVICING, 
BY ASSET DEFAULT MANAGEMENT, INC., AS AGENT FOR TRUSTEE 7525 Topanga Canyon Blvd. Canoga Park, California 
91303 Sale Line: (714) 730-2727 Julie Taberdo, Sr. Trustee Sale Officer A-4739401 12/31/2021, 01/07/2022, 01/14/2022

NOTICE OF PETITION TO ADMINIS-TER ESTATE OF:
HERNANDO M. MAGALLANES
CASE NO. 21STPB11879 
To all heirs, beneficiaries, creditors, contin-gent creditors, and persons who may other-wise be interested in the WILL or estate, or both of 
HERNANDO M. MAGALLANES.
A PETITION FOR PROBATE has been filed by ANA LOURDES R. MAGALLANES in the Superior Court of California, County of LOS 
ANGELES.
THE PETITION FOR PROBATE requests that ANA LOURDES R. MAGALLANES be ap-pointed as Special Administrator to adminis-ter 
the estate of the decedent.
A HEARING on the petition will be held in this court as follows: 01/20/22 at 8:30AM in Dept. 29 located at 111 N. HILL ST., LOS ANGE-
LES, CA 90012 
IF YOU OBJECT to the granting of the peti-tion, you should appear at the hearing and state your objections or file written objec-tions with 
the court before the hearing. Your appearance may be in person or by your attorney.
IF YOU ARE A CREDITOR or a contingent creditor of the decedent, you must file your claim with the court and mail a copy to the personal 
representative appointed by the court within the later of either (1) four months from the date of first issuance of letters to a general personal 
representative, as defined in section 58(b) of the California Probate Code, or (2) 60 days from the date of mailing or personal delivery to you 
of a notice under section 9052 of the California Probate Code. 
Other California statutes and legal authority may affect your rights as a creditor. You may want to consult with an attorney knowl-edgeable 
in California law.
YOU MAY EXAMINE the file kept by the court. If you are a person interested in the estate, you may file with the court a Request for Spe-
cial Notice (form DE-154) of the filing of an inventory and appraisal of estate as-sets or of any petition or account as provid-ed in Probate 
Code section 1250. A Request for Special Notice form is available from the court clerk.
Attorney for Petitioner
EUGENE A. GLEASON III - SBN 096415 
GLEASON LAW OFFICES
15651 E. IMPERIAL HWY., SUITE 202A
LA MIRADA CA 90638
12/31/21, 1/7, 1/14/22
CNS-3542170#
LA MIRADA LAMPLIGHTER

APN: 8022-008-008 TS No: CA07000224-21-1 TO No: 210502750-CA-VOI NOTICE OF TRUSTEE’S SALE (The above statement 
is made pursuant to CA Civil Code Section 2923.3(d)(1).  The Summary will be provided to Trustor(s) and/or vested owner(s) only, 
pursuant to CA Civil Code Section 2923.3(d)(2).) YOU ARE IN DEFAULT UNDER A DEED OF TRUST DATED May 21, 2007.  
UNLESS YOU TAKE ACTION TO PROTECT YOUR PROPERTY, IT MAY BE SOLD AT A PUBLIC SALE.  IF YOU NEED AN 
EX-PLANATION OF THE NATURE OF THE PROCEEDINGS AGAINST YOU, YOU SHOULD CONTACT A LAWYER. On 
February 22, 2022 at 10:00 AM, behind the fountain located in the Civic Center Plaza, 400 Civic Center Plaza, Pomona CA 91766, 
MTC Finan-cial Inc. dba Trustee Corps, as the duly Appointed Trustee, under and pursuant to the power of sale contained in that 
certain Deed of Trust recorded on May 30, 2007 as Instrument No. 20071299733, of official records in the Office of the Recorder of 
Los Angeles Coun-ty, California, executed by CARMEN J TEJADA, AN UNMARRIED WOMAN, as Trustor(s), in favor of HOME 
CAPITAL FUNDING as Beneficiary, WILL SELL AT PUBLIC AUCTION TO THE HIGHEST BIDDER, in lawful money of the 
United States, all payable at the time of sale, that certain property situated in said County, California describing the land therein as: AS 
MORE FULLY DESCRIBED IN SAID DEED OF TRUST The property heretofore described is being sold “as is”.  The street address 
and other common designa-tion, if any, of the real property described above is purported to be: 11138 DUNE STREET, NORWALK, 
CA 90650 The undersigned Trustee disclaims any liability for any incorrectness of the street address and other common designation, 
if any, shown herein. Said sale will be made without covenant or warranty, express or implied, regarding title, possession, or encum-
brances, to pay the remain-ing principal sum of the Note(s) secured by said Deed of Trust, with interest thereon, as provided in said 
Note(s), advances if any, under the terms of the Deed of Trust, estimated fees, charges and expenses of the Trustee and of the trusts 
created by said Deed of Trust. The total amount of the unpaid balance of the obligations secured by the property to be sold and reason-
able estimated costs, expenses and advances at the time of the initial publication of this Notice of Trustee’s Sale is estimated to be 
$348,256.79 (Estimated).  However, prepayment premiums, accrued interest and advances will increase this figure prior to sale.  Ben-
eficiary’s bid at said sale may include all or part of said amount.  In addition to cash, the Trustee will accept a cashier’s check drawn 
on a state or national bank, a check drawn by a state or federal credit union or a check drawn by a state or federal savings and loan 
association, savings associa-tion or savings bank specified in Section 5102 of the California Financial Code and authorized to do busi-
ness in California, or other such funds as may be acceptable to the Trustee.  In the event tender other than cash is accepted, the Trustee 
may withhold the issu-ance of the Trustee’s Deed Upon Sale until funds become available to the payee or endorsee as a matter of 
right.  The property offered for sale excludes all funds held on account by the property receiver, if applicable. If the Trustee is unable 
to convey title for any reason, the successful bidder’s sole and exclusive remedy shall be the return of monies paid to the Trustee and 
the successful bidder shall have no further recourse. Notice to Potential Bidders If you are considering bidding on this property lien, 
you should understand that there are risks involved in bidding at a Trustee auction.  You will be bidding on a lien, not on the property 
itself.  Placing the highest bid at a Trustee auction does not automatically entitle you to free and clear ownership of the property. You 
should also be aware that the lien being auctioned off may be a junior lien.  If you are the highest bidder at the auction, you are or may 
be responsible for paying off all liens senior to the lien being auctioned off, before you can receive clear title to the property.  You are 
encouraged to investigate the ex-istence, priority, and size of outstanding liens that may exist on this property by contacting the county 
recorder’s office or a title insur-ance company, either of which may charge you a fee for this information.  If you consult either of 
these resources, you should be aware that the same Lender may hold more than one mortgage or Deed of Trust on the property. Notice 
to Property Owner The sale date shown on this Notice of Sale may be postponed one or more times by the Mortgagee, Beneficiary, 
Trustee, or a court, pursuant to Sec-tion 2924g of the California Civil Code.  The law requires that information about Trustee Sale 
postponements be made available to you and to the public, as a courtesy to those not present at the sale.  If you wish to learn whether 
your sale date has been postponed, and, if applicable, the rescheduled time and date for the sale of this property, you may call In 
Source Logic at 702-659-7766 for information regarding the Trustee’s Sale or visit the Internet Website www.insourcelogic.com for 
information regarding the sale of this property, using the file number assigned to this case, CA07000224-21-1.  Information about 
postponements that are very short in duration or that occur close in time to the scheduled sale may not immediately be reflected in the 
telephone information or on the Internet Website.  The best way to verify postponement information is to attend the scheduled sale. 
Notice to Tenant NOTICE TO TENANT FOR FORE-CLOSURES AFTER JANUARY 1, 2021 You may have a right to purchase this 
property after the trustee auction pursuant to Section 2924m of the California Civil Code. If you are an “eligible tenant buyer,” you 
can purchase the property if you match the last and highest bid placed at the trustee auction. If you are an “eligible bidder,” you may 
be able to purchase the property if you exceed the last and highest bid placed at the trustee auction. There are three steps to exercising 
this right of purchase. First, 48 hours after the date of the trustee sale, you can call 702-659-7766, or visit this internet website www.
insourcelogic.com, using the file number assigned to this case CA07000224-21-1 to find the date on which the trustee’s sale was held, 
the amount of the last and highest bid, and the address of the trustee. Second, you must send a written notice of intent to place a bid 
so that the trustee receives it no more than 15 days after the trustee’s sale. Third, you must submit a bid so that the trustee receives 
it no more than 45 days after the trustee’s sale. If you think you may qualify as an “eligible tenant buyer” or “eligible bidder,” you 
should consider contacting an attorney or appropriate real estate pro-fessional immediately for advice regarding this potential right to 
purchase. Date: December 21, 2021 MTC Financial Inc. dba Trustee Corps TS No. CA07000224-21-1 17100 Gillette Ave Irvine, CA 
92614 Phone: 949-252-8300 TDD: 866-660-4288 Amy Lemus, Author-ized Signatory SALE INFORMATION CAN BE OBTAINED 
ON LINE AT www.insourcelogic.com FOR AUTOMATED SALES IN-FORMATION PLEASE CALL: In Source Logic AT 702-
659-7766 Trustee Corps may be acting as a debt collector attempting to collect a debt.  Any information obtained may be used for that 
purpose. Order Number 79188, Pub Dates: 12/31/2021, 1/7/2022, 1/14/2022, LA MIRADA LAMPLIGHTER
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NOTICE OF PUBLIC HEARING

NOTICE IS HEREBY GIVEN that the Cerritos Planning Commission will conduct a public 
hearing at a special meeting on Wednesday, January 12, 2022 at 7:00 p.m. on the following 
matter: Review and consideration to waive full reading of and adopt A RESOLUTION OF 
THE CERRITOS PLANNING COMMISSION RECOMMENDING THAT THE CERRITOS 
CITY COUNCIL ADOPT THE CITY OF CERRITOS 2021-2029 HOUSING ELEMENT OF 
THE CERRITOS GENERAL PLAN AND APPROVE AND CERTIFY THE ASSOCIATED 
NEGATIVE DECLARATION PREPARED IN ACCORDANCE WITH THE CALIFORNIA 
ENVIRONMENTAL QUALITY ACT (CEQA) IN SUPPORT OF THE 2021-2029 HOUSING 
ELEMENT. This public hearing will be conducted in-person in the Cerritos City Council Chamber, 
18125 Bloomfield Avenue, Cerritos, California, 90703. To protect public health and safety during the 
COVID-19 pandemic and in compliance with the current State Department of Public Health and Los 
Angeles County Health Officer Orders, and City of Cerritos COVID-19 Safety Plan, the City Council 
Chamber will be open to the public. As authorized by State of California Executive Orders N-25-20, 
N-29-20, and N-08-21, and subsequently by Assembly Bill 361 (Chapter 165, Statutes of 2021), this 
meeting may also be conducted via teleconference, if necessary. The meeting will also air live on Cerritos 
TV3 and will be streamed over the City of Cerritos website at www.cerritos.us. A copy of the related staff 
report will be available for download from the website on the Friday prior to the public hearing. Written 
correspondence (hard copy or email): Public comments can be submitted via email to 
planning@cerritos.us or by hard copy to the Community Development Department no later than 3:00 p.m. 
on the day of the meeting. Please identify the agenda item number in the subject line of the email or hard 
copy document. All written correspondence received by the 3:00 p.m. deadline will be distributed to the 
Commission prior to the meeting. During the meeting, your name and summary comments will be read 
into the record. The document will be retained with the public record of the meeting. If you challenge 
the above mentioned item and related actions in court, you may be limited to raising only those issues 
you or someone else raised at the public hearing described in this notice, or in written correspondence 
emailed to the Department of Community Development prior to the public hearing. Any person interested 
in this matter may contact the Department of Community Development at (562) 916-1201 for additional 
information and/or participate in the public hearing. Dated:  December 31, 2021. /s/Kristin Aguila, 
Secretary to the Cerritos Planning Commission.

Published at Los Cerritos Community News 12/31/21

NOTICE OF PUBLIC HEARING

NOTICE IS HEREBY GIVEN that the Cerritos City Council will conduct a public hearing on 
Thursday, January 13, 2022 at 7:00 p.m. on the following matter: Review and consideration to 
waive full reading of and adopt A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF 
CERRITOS ADOPTING THE 2020 URBAN WATER MANAGEMENT PLAN AND WATER 
SHORTAGE CONTINGENCY PLAN PURSUANT TO CALIFORNIA WATER CODE SECTIONS 
10610 THROUGH 10657. This public hearing will be conducted in-person in the Cerritos City Council 
Chamber, 18125 Bloomfield Avenue, Cerritos, California, 90703.  To protect public health and safety 
during the COVID-19 pandemic and in compliance with the current Los Angeles County Health Officer 
Order and City of Cerritos COVID-19 Safety Plan, the City Council Chamber will be open to the 
public. As authorized by State of California Executive Orders N-25-20, N-29-20, and N-08-21, and 
subsequently by Assembly Bill 361 (Chapter 165, Statutes of 2021), this meeting may also be conducted 
via teleconference, if necessary. The meeting will also air live on Cerritos TV3 and will be streamed over 
the City of Cerritos website at www.cerritos.us. A copy of the related agenda report will be available for 
download from the website on the Friday prior to the public hearing. Public comments can be provided 
in-person at the meeting or via email to city_clerk@cerritos.us or by hard copy to the Office of the City 
Clerk no later than 3:00 p.m. on the day of the meeting. Please identify the agenda item number in the 
subject line of the email or hard copy document. All written correspondence received by the 3:00 p.m. 
deadline will be distributed to the legislative body prior to the meeting. During the meeting, your name 
and summary comments will be read into the record. The document will be retained with the public record 
of the meeting. If you challenge the above mentioned item and related actions in court, you may be limited 
to raising only those issues you or someone else raised at the public hearing described in this notice, or in 
written correspondence emailed to the Office of the prior to the public hearing. Any person interested in 
this matter may contact the Office of the City Clerk at 
(562) 916-1248 for additional information and/or appear at the hearing in person or by agent and be heard. 
Dated: December 31, 2021 and January 7, 2022. /s/Vida Barone, City Clerk

Published at Los Cerritos Community News 12/31/21
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CITY OF COMMERCE

NOTICE OF PUBLIC HEARING
COMMERCIAL CANNABIS PERMIT APPLICATION 

AMENDED AND RESTATED DEVELOPMENT AGREEMENT NO 7##

Pursuant to California Government Code §§ 65867, 65090, and 6061, NOTICE IS HEREBY 
GIVEN OF A PUBLIC HEARING to be held on January 19, 2022 before the Planning Commis-
sion of the City of Commerce for the consideration of an Ordinance Approving an Amended and 
Restated Development Agreement to replace Development Agreement No. 724 [Commercial Canna-
bis Permit] for Commercial Cannabis Activities. 

Project Description:  Development Agreement No. 724 allows for Cultivation and Manufacturing of 
commercial cannabis products at 2939 S. Vail Ave, CA 90040.  The amended and restated Develop-
ment Agreement would include a square footage reconfiguration and technical corrections.  A copy of 
the proposed amended and restated Development Agreement with all proposed amendments will be 
available on the City’s website and with the City Clerk’s Office.  

Environmental Determination:  The request for an Amended and Restated Development Agree-
ment has been determined to be exempt from environmental review pursuant to the guidelines of the 
California Environmental Quality Act (Pub. Res. Code, § 21080, subd. (b)(9); Cal. Code Regs., tit. 
14, Ch. 3, § 15301 [Class 1, “Existing Facilities”]). This section specifically applies to small addi-
tions, expansions, or alterations to existing structures where there is negligible or no expansion of the 
use.  In this case, the request includes a request to establish an Amended and Restated Development 
Agreement.  
SPECIAL MEETING OF THE PLANNING COMMISSION

SAID PUBLIC HEARING MEETING: A virtual meeting will be held via Teleconference during a 
Special Planning Commission hearing on Wednesday, January 19, 2022 at 6:30 p.m., at which time 
proponents and opponents of the Amended and Restated Development Agreement to replace Devel-
opment Agreement No. 724 will be heard. Instructions for Teleconference access are provided below:

Call in phone number: (669) 900-9128
Meeting ID: 936 8760 5928

Password: 838914
  

Per Government Code Section 65009, if you challenge this amended and restated development 
agreement in court, you may be limited to raising only those issues you or someone else raised at the 
hearing described in this notice, or in written correspondence delivered to the Planning Commission 
at, or prior to, the hearing.

Pursuant to Executive Order N-29-20, please be advised that members of the Commerce City 
Planning Commission will participate in meetings telephonically and/or via the internet. Said meeting 
will be held in accordance with the Ralph M. Brown Act and AB 361, which allows a local legislative 
body to hold public meetings via teleconferencing and to make public meetings accessible telephoni-
cally or otherwise electronically to all members of the public seeking to observe and to address the 
local legislative body, provided the legislative body adopts a resolution making certain findings. On 
December 7, 2021, the City Council adopted a resolution making the required findings to continue 
holding remote public meetings.

Further, in the interest of maintaining appropriate social distancing, and restricting gatherings 
of over ten (10) people, due to the health risks associated with COVID-19 pursuant to Federal, State 
and County orders, directives and/or guidelines, this meeting will be telephonically accessible to the 
public.  Members of the public may participate by calling in to the number provided herein. 

City Manager
Edgar Cisneros

Published at Los Cerritos Community News 1/7/2022

CITY OF COMMERCE
NOTICE OF PUBLIC HEARING

6364 Zindell Street (Veterans Park) and 7316 E. Gage Avenue
Specific Plan No. 21-01, Zone Change 21-01, General Plan Amendment 21-01, Site Plan Ap-
proval, Master Sign Plan, Vesting Tentative Tract Map NO. 83334, Development Agreement, 

and Consideration of an EIR (SCH# 2019080312)

NOTICE IS HEREBY GIVEN OF A SPECIAL PUBLIC HEARING to be held on Wednesday, 
January 19, 2022, before the Planning Commission of the City of Commerce to consider the proposed 
Modelo Project (hereinafter referred to as the “Project”). 

Project Description:  The proposed Project involves the demolition of the existing Veterans Me-
morial Park located at 6364 Zindell Street, and an adjacent vacant parcel at 7316 E. Gage Avenue 
(collectively, the “Project Site”), and the redevelopment of the Project Site to accommodate a mixed-
use residential development.  The proposed Project would include the construction of up to 850 
residential units, up to 165,000 square feet of commercial uses, a new public community center and 
museum, and approximately five acres of park and open space.  Additionally, due to the previous use 
of the Project Site as a landfill, the Project would include the remediation of the entire Project Site to 
allow for safe implementation of the Project, consisting of excavation of the impacted soil pursuant 
to a Remedial Action Plan overseen by the Los Angeles Regional Water Quality Control Board.  As 
part of its action, the Planning Commission will consider the following requests: A Development 
Agreement; General Plan Amendment (to change the land use designation from Public Facilities and 
Commercial Manufacturing to Public Open Space, Commercial Retail, and Residential with the cor-
responding Specific Plan zone); An associated Zone Change and Zoning Map amendment to reflect 
the new Specific Plan zoning for the Project site; A Specific Plan to establish the uses and develop-
ment standards for the Project Site, a Project Master Signage Plan; a Vesting Tentative Tract Map; a 
Site Plan per the City’s Municipal Code § 19.39.680; and the Environmental Impact Report (“EIR”) 
prepared pursuant to the California Environmental Quality Act, Public Resources Code Sections 
21000, et seq. and the Guidelines set forth in the California Code of Regulations, Title 14, Sections 
15000, et seq. (“CEQA”).

Environmental Determination:  Consistent with State CEQA Guidelines §15087, a Notice of Avail-
ability of the Draft EIR was sent to agencies and interested parties on July 16, 2020, and the Draft 
EIR was circulated for a 45-day public review period from July 16, 2020 to August 31, 2020.  Ad-
ditionally, in accordance with the Safer at Home Orders by the State of California and the County 
of Los Angeles, the City hosted a public meeting on the Project Site on August 1, 2020, at Veterans 
Memorial Park.  The City received 19 comment letters on the Draft EIR during the 2020 public re-
view period.  The City has prepared responses to all comments received consistent with State CEQA 
Guidelines §15088.  The Final EIR consists of the Draft EIR, comments received on the Draft EIR, 
a list of commenters, the City’s responses to comments, the clarification and errata for the Draft EIR, 
appendices, and all other information required by the CEQA Guidelines § 15132.  A Mitigation Moni-
toring and Reporting Program was prepared and will be considered by the Planning Commission.

SPECIAL MEETING OF THE PLANNING COMMISSION

SAID SPECIAL PUBLIC HEARING MEETING: A virtual meeting will be held via Teleconfer-
ence for the Planning Commission on Wednesday, January 19, 2022 at 6:30 p.m., at which time 
members of the public who wish to speak on the proposed Project will be heard.  
(See Back of this page)

Instructions for Teleconference access are provided below:

Call in phone number: (669) 900-9128
Meeting ID: 936 8760 5928

Password: 838914
 

Per Government Code Section 65009, if you challenge this amended and restated development 
agreement in court, you may be limited to raising only those issues you or someone else raised at the 
hearing described in this notice, or in written correspondence delivered to the Planning Commission 
at, or prior to, the hearing.

Pursuant to Executive Order N-29-20, please be advised that members of the Commerce City 
Planning Commission will participate in meetings telephonically and/or via the internet. Said meeting 
will be held in accordance with the Ralph M. Brown Act and AB 361, which allows a local legislative 
body to hold public meetings via teleconferencing and to make public meetings accessible telephoni-
cally or otherwise electronically to all members of the public seeking to observe and to address the 
local legislative body, provided the legislative body adopts a resolution making certain findings. On 
October 5, 2021, the City Council adopted a resolution making the required findings to continue 
holding remote public meetings.

Further, in the interest of maintaining appropriate social distancing, and restricting gatherings 
of over ten (10) people, due to the health risks associated with COVID-19 pursuant to Federal, State 
and County orders, directives and/or guidelines, this meeting will be telephonically accessible to the 
public.  Members of the public may participate by calling in to the number provided herein. 

Jose D. Jimenez, Director of Economic Development and Planning

Published at Los Cerritos Community News 1/7/2022

NOTICE OF PUBLIC HEARING

NOTICE IS HEREBY GIVEN that the Cerritos City Council will conduct a public hearing on 

Thursday, January 13, 2022 at 7:00 p.m. on the following matter: Review and consideration to 
waive full reading of and adopt A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF 
CERRITOS ADOPTING THE 2020 URBAN WATER MANAGEMENT PLAN AND WATER 
SHORTAGE CONTINGENCY PLAN PURSUANT TO CALIFORNIA WATER CODE SECTIONS 
10610 THROUGH 10657. This public hearing will be conducted in-person in the Cerritos City Council 

Chamber, 18125 Bloomfield Avenue, Cerritos, California, 90703.  To protect public health and safety 

during the COVID-19 pandemic and in compliance with the current Los Angeles County Health Officer 

Order and City of Cerritos COVID-19 Safety Plan, the City Council Chamber will be open to the 

public. As authorized by State of California Executive Orders N-25-20, N-29-20, and N-08-21, and 

subsequently by Assembly Bill 361 (Chapter 165, Statutes of 2021), this meeting may also be conducted 

via teleconference, if necessary. The meeting will also air live on Cerritos TV3 and will be streamed over 

the City of Cerritos website at www.cerritos.us. A copy of the related agenda report will be available for 

download from the website on the Friday prior to the public hearing. Public comments can be provided 

in-person at the meeting or via email to city_clerk@cerritos.us or by hard copy to the Office of the City 

Clerk no later than 3:00 p.m. on the day of the meeting. Please identify the agenda item number in the 

subject line of the email or hard copy document. All written correspondence received by the 3:00 p.m. 

deadline will be distributed to the legislative body prior to the meeting. During the meeting, your name 

and summary comments will be read into the record. The document will be retained with the public record 

of the meeting. If you challenge the above mentioned item and related actions in court, you may be limited 

to raising only those issues you or someone else raised at the public hearing described in this notice, or in 

written correspondence emailed to the Office of the prior to the public hearing. Any person interested in 

this matter may contact the Office of the City Clerk at 

(562) 916-1248 for additional information and/or appear at the hearing in person or by agent and be heard. 

Dated: December 31, 2021 and January 7, 2022. /s/Vida Barone, City Clerk

Published at Los Cerritos Community News 1/7/22

ASSOCIATE ATTORNEY 
(Cerritos, CA) 

Prfrm legal rsrch, draft & analyze legal 

docs, appear in court, & advise on legal 

matters. JD deg; Licensed to practice law 

in CA and/or NY; 1 year of legal work exp 

involving legal rsrch & preparation of legal 

docs; Familiarity w/ CA rules of evidence 

& court procedure; Excellent legal rsrch & 

problem-solving skills

Send resume to: 
ralph@tsonglaw.com or 

Tsong Law Group, 
A Professional 
Corporation, 

c/o Ralph Tsong 
19112 Gridley Rd, Ste.211, 

Cerritos, CA 90703

Financial Analyst
Toolots Inc. seeks a Financial Analyst in 

Cerritos, CA; to analyze & prepare ac-

counting, financial & product offering info, 

dev. & maintain internal financial info sys-

tems, etc.  Min reqs incl Master’s degree 

in Finance or related w/18-mo work exp. 

as Financial Analyst or related involving 

financial reporting, financial budgeting & 

forecasting, financial modeling & invoicing 

using QuickBook. Proficiency in Excel, in-

cluding VBA/macro, Solver, multi-criteria 

VLOOKUP, Index and Match functions. 

Email resume 
w/ job #121 to 

aquezada@toolots.com.

APN: 8064-029-067 TS No: CA07000246-21-1 TO No: 210502728-CA-VOI NOTICE OF TRUSTEE'S SALE (The above statement is made 

pursuant to CA Civil Code Section 2923.3(d)(1).  The Summary will be provided to Trustor(s) and/or vested owner(s) only, pursuant to CA Civil 

Code Section 2923.3(d)(2).) YOU ARE IN DEFAULT UNDER A DEED OF TRUST DATED August 26, 2013.  UNLESS YOU TAKE ACTION 

TO PROTECT YOUR PROPERTY, IT MAY BE SOLD AT A PUBLIC SALE.  IF YOU NEED AN EXPLANATION OF THE NATURE OF THE 

PROCEEDINGS AGAINST YOU, YOU SHOULD CONTACT A LAWYER. On February 22, 2022 at 10:00 AM, behind the fountain located in 

the Civic Center Plaza, 400 Civic Center Plaza, Pomona CA 91766, MTC Financial Inc. dba Trustee Corps, as the duly Appointed Trustee, under 

and pursuant to the power of sale contained in that certain Deed of Trust recorded on September 4, 2013 as Instrument No. 20131291074, of official 

records in the Office of the Recorder of Los Angeles County, California, executed by ORALIA NEGRETE, A WIDOW, as Trustor(s), in favor of 

MORTGAGE ELECTRONIC REGISTRATION SYSTEMS, INC., as Beneficiary, as nominee for URBAN FINANCIAL GROUP INC. as Benefi-

ciary, WILL SELL AT PUBLIC AUCTION TO THE HIGHEST BIDDER, in lawful money of the United States, all payable at the time of sale, that 

certain property situated in said County, California describing the land therein as: AS MORE FULLY DESCRIBED IN SAID DEED OF TRUST 

The property heretofore described is being sold "as is".  The street address and other common designation, if any, of the real property described 

above is purported to be: 14928 RAYFIELD DRIVE, LA MIRADA, CA 90638 The undersigned Trustee disclaims any liability for any incorrectness 

of the street address and other common designation, if any, shown herein. Said sale will be made without covenant or warranty, express or implied, 

regarding title, possession, or encumbrances, to pay the remaining principal sum of the Note(s) secured by said Deed of Trust, with interest thereon, 

as provided in said Note(s), advances if any, under the terms of the Deed of Trust, estimated fees, charges and expenses of the Trustee and of the 

trusts created by said Deed of Trust. The total amount of the unpaid balance of the obligations secured by the property to be sold and reasonable esti-

mated costs, expenses and advances at the time of the initial publication of this Notice of Trustee’s Sale is estimated to be $446,207.45 (Estimated).  

However, prepayment premiums, accrued interest and advances will increase this figure prior to sale.  Beneficiary’s bid at said sale may include 

all or part of said amount.  In addition to cash, the Trustee will accept a cashier’s check drawn on a state or national bank, a check drawn by a state 

or federal credit union or a check drawn by a state or federal savings and loan association, savings association or savings bank specified in Section 

5102 of the California Financial Code and authorized to do business in California, or other such funds as may be acceptable to the Trustee.  In the 

event tender other than cash is accepted, the Trustee may withhold the issuance of the Trustee’s Deed Upon Sale until funds become available to 

the payee or endorsee as a matter of right.  The property offered for sale excludes all funds held on account by the property receiver, if applicable. 

If the Trustee is unable to convey title for any reason, the successful bidder’s sole and exclusive remedy shall be the return of monies paid to the 

Trustee and the successful bidder shall have no further recourse. Notice to Potential Bidders If you are considering bidding on this property lien, you 

should understand that there are risks involved in bidding at a Trustee auction.  You will be bidding on a lien, not on the property itself.  Placing the 

highest bid at a Trustee auction does not automatically entitle you to free and clear ownership of the property. You should also be aware that the lien 

being auctioned off may be a junior lien.  If you are the highest bidder at the auction, you are or may be responsible for paying off all liens senior to 

the lien being auctioned off, before you can receive clear title to the property.  You are encouraged to investigate the existence, priority, and size of 

outstanding liens that may exist on this property by contacting the county recorder's office or a title insurance company, either of which may charge 

you a fee for this information.  If you consult either of these resources, you should be aware that the same Lender may hold more than one mortgage 

or Deed of Trust on the property. Notice to Property Owner The sale date shown on this Notice of Sale may be postponed one or more times by 

the Mortgagee, Beneficiary, Trustee, or a court, pursuant to Section 2924g of the California Civil Code.  The law requires that information about 

Trustee Sale postponements be made available to you and to the public, as a courtesy to those not present at the sale.  If you wish to learn whether 

your sale date has been postponed, and, if applicable, the rescheduled time and date for the sale of this property, you may call In Source Logic at 

702-659-7766 for information regarding the Trustee's Sale or visit the Internet Website www.insourcelogic.com for information regarding the sale 

of this property, using the file number assigned to this case, CA07000246-21-1.  Information about postponements that are very short in duration 

or that occur close in time to the scheduled sale may not immediately be reflected in the telephone information or on the Internet Website.  The best 

way to verify postponement information is to attend the scheduled sale. Notice to Tenant NOTICE TO TENANT FOR FORECLOSURES AFTER 

JANUARY 1, 2021 You may have a right to purchase this property after the trustee auction pursuant to Section 2924m of the California Civil Code. 

If you are an “eligible tenant buyer,” you can purchase the property if you match the last and highest bid placed at the trustee auction. If you are an 

“eligible bidder,” you may be able to purchase the property if you exceed the last and highest bid placed at the trustee auction. There are three steps 

to exercising this right of purchase. First, 48 hours after the date of the trustee sale, you can call 702-659-7766, or visit this internet website www.

insourcelogic.com, using the file number assigned to this case CA07000246-21-1 to find the date on which the trustee’s sale was held, the amount of 

the last and highest bid, and the address of the trustee. Second, you must send a written notice of intent to place a bid so that the trustee receives it 

no more than 15 days after the trustee’s sale. Third, you must submit a bid so that the trustee receives it no more than 45 days after the trustee’s sale. 

If you think you may qualify as an “eligible tenant buyer” or “eligible bidder,” you should consider contacting an attorney or appropriate real estate 

professional immediately for advice regarding this potential right to purchase. Date: December 21, 2021 MTC Financial Inc. dba Trustee Corps TS 

No. CA07000246-21-1 17100 Gillette Ave Irvine, CA 92614 Phone: 949-252-8300 TDD: 866-660-4288 Amy Lemus, Authorized Signatory SALE 

INFORMATION CAN BE OBTAINED ON LINE AT www.insourcelogic.com FOR AUTOMATED SALES INFORMATION PLEASE CALL: In 

Source Logic AT 702-659-7766 Trustee Corps may be acting as a debt collector attempting to collect a debt.  Any information obtained may be used 

for that purpose. Order Number 79181, Pub Dates: 12/31/2021, 1/7/2022, 1/14/2022, LA MIRADA LAMPLIGHTER
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Water Audit Report for:
Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 8 7,531.000 acre-ft/yr 2 acre-ft/yr
Water imported: 7 313.500 acre-ft/yr 2 acre-ft/yr
Water exported: 2 799.000 acre-ft/yr 2 acre-ft/yr

Enter negative % or value for under-registration
WATER SUPPLIED: 7,181.450 acre-ft/yr Enter positive % or value for over-registration

.

AUTHORIZED CONSUMPTION
Billed metered: 5 6,760.020 acre-ft/yr

Billed unmetered: n/a 0.000 acre-ft/yr

Unbilled metered: n/a 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 3 1.000 acre-ft/yr 1.25% acre-ft/yr

AUTHORIZED CONSUMPTION: 6,761.020 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 420.430 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 17.954 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 2 68.283 acre-ft/yr 1.00% acre-ft/yr
Systematic data handling errors: 16.900 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 103.137 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 317.293 acre-ft/yr

WATER LOSSES: 420.430 acre-ft/yr

NON-REVENUE WATER
NON-REVENUE WATER: 421.430 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 7 186.4 miles
Number of active AND inactive service connections: 7 15,577

Service connection density: 84 conn./mile main

Yes
Average length of customer service line: ft

Average operating pressure: 5 82.5 psi

COST DATA

Total annual cost of operating water system: 10 $8,984,490 $/Year

Customer retail unit cost (applied to Apparent Losses): 9 $1.92
Variable production cost (applied to Real Losses): 5 $442.45 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Customer metering inaccuracies

     2: Volume from own sources

     3: Billed metered

Are customer meters typically located at the curbstop or property line? 

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 64 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

 AWWA Free Water Audit Software:
 Reporting Worksheet

1.000

2016 1/2016 - 12/2016
CITY OF CERRITOS  (1910019)

              <----------- Enter grading in column 'E' and 'J' ---------->

-135.950

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the 
input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 
for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+

?

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it.

Use Customer Retail Unit Cost to value real 

AWWA Free Water Audit Software v5.0 Reporting Worksheet      1



Water Audit Report for:
Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 7 8,237.567 acre-ft/yr 4 -2.00% acre-ft/yr
Water imported: n/a 0.000 acre-ft/yr n/a acre-ft/yr
Water exported: 3 877.510 acre-ft/yr 4 acre-ft/yr

Enter negative % or value for under-registration
WATER SUPPLIED: 7,528.171 acre-ft/yr Enter positive % or value for over-registration

.

AUTHORIZED CONSUMPTION
Billed metered: 6 6,697.952 acre-ft/yr

Billed unmetered: n/a 0.000 acre-ft/yr

Unbilled metered: n/a 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 5 94.102 acre-ft/yr 1.25% acre-ft/yr

AUTHORIZED CONSUMPTION: 6,792.054 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 736.116 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 18.820 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 2 136.693 acre-ft/yr 2.00% acre-ft/yr
Systematic data handling errors: 16.745 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 172.258 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 563.858 acre-ft/yr

WATER LOSSES: 736.116 acre-ft/yr

NON-REVENUE WATER
NON-REVENUE WATER: 830.219 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 7 186.4 miles
Number of active AND inactive service connections: 8 15,333

Service connection density: 82 conn./mile main

Yes
Average length of customer service line: ft

Average operating pressure: 5 82.5 psi

COST DATA

Total annual cost of operating water system: 10 $8,595,240 $/Year

Customer retail unit cost (applied to Apparent Losses): 9 $1.97
Variable production cost (applied to Real Losses): 5 $429.18 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Customer metering inaccuracies

     3: Billed metered

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:
 Reporting Worksheet

       Default option selected for Unbilled unmetered - a grading of 5 is applied but not displayed

10.000

2017 1/2017 - 12/2017
City of Cerritos  (1910019)

              <----------- Enter grading in column 'E' and 'J' ---------->

-135.950

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

0.000

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 63 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the input 
data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

?

?

(length of service line, beyond the property boundary, 
that is the responsibility of the utility)

Use buttons to select
percentage of water supplied

OR
value

?Click here: 
for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade where the 
utility meets or exceeds all criteria for that grade and all grades below it.

AWWA Free Water Audit Software v5.0 Reporting Worksheet      1



Water Audit Report for:
Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 7 8,382.470 acre-ft/yr 4 -1.50% acre-ft/yr
Water imported: n/a 0.000 acre-ft/yr n/a acre-ft/yr
Water exported: 3 782.420 acre-ft/yr 4 acre-ft/yr

Enter negative % or value for under-registration
WATER SUPPLIED: 7,727.702 acre-ft/yr Enter positive % or value for over-registration

.

AUTHORIZED CONSUMPTION
Billed metered: 6 7,248.820 acre-ft/yr

Billed unmetered: n/a 0.000 acre-ft/yr

Unbilled metered: n/a 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 8 20.000 acre-ft/yr 1.25% acre-ft/yr

AUTHORIZED CONSUMPTION: 7,268.820 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 458.882 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 19.319 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 6 255.134 acre-ft/yr 3.40% acre-ft/yr
Systematic data handling errors: 18.122 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 292.576 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 166.306 acre-ft/yr

WATER LOSSES: 458.882 acre-ft/yr

NON-REVENUE WATER
NON-REVENUE WATER: 478.882 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 7 186.4 miles
Number of active AND inactive service connections: 8 16,004

Service connection density: 86 conn./mile main

Yes
Average length of customer service line: ft

Average operating pressure: 5 82.5 psi

COST DATA

Total annual cost of operating water system: 10 $8,878,986 $/Year

Customer retail unit cost (applied to Apparent Losses): 9 $2.27
Variable production cost (applied to Real Losses): 7 $446.72 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Volume from own sources

     2: Billed metered

     3: Customer metering inaccuracies

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

0.000

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 69 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:
 Reporting Worksheet

20.000

2018 1/2018 - 12/2018
City of Cerritos  (1910019)

              <----------- Enter grading in column 'E' and 'J' ---------->

-135.950

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the 
input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 
for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it.

AWWA Free Water Audit Software v5.0 Reporting Worksheet      1



Water Audit Report for:
Reporting Year:

All volumes to be entered as: ACRE-FEET PER YEAR

Master Meter and Supply Error Adjustments

WATER SUPPLIED Pcnt: Value:

Volume from own sources: 9 8,073.420 acre-ft/yr 4 -1.50% acre-ft/yr
Water imported: 9 79.120 acre-ft/yr 4 -0.31% acre-ft/yr
Water exported: 3 1,235.090 acre-ft/yr 4 acre-ft/yr

Enter negative % or value for under-registration
WATER SUPPLIED: 7,040.642 acre-ft/yr Enter positive % or value for over-registration

.

AUTHORIZED CONSUMPTION
Billed metered: 6 6,567.860 acre-ft/yr

Billed unmetered: n/a 0.000 acre-ft/yr

Unbilled metered: n/a 0.000 acre-ft/yr Pcnt: Value:

Unbilled unmetered: 8 12.890 acre-ft/yr 1.25% acre-ft/yr

AUTHORIZED CONSUMPTION: 6,580.750 acre-ft/yr

WATER LOSSES (Water Supplied - Authorized Consumption) 459.892 acre-ft/yr

Apparent Losses Pcnt: Value:

Unauthorized consumption: 17.602 acre-ft/yr 0.25% acre-ft/yr

Customer metering inaccuracies: 7 196.156 acre-ft/yr 2.90% acre-ft/yr
Systematic data handling errors: 16.420 acre-ft/yr 0.25% acre-ft/yr

Apparent Losses: 230.178 acre-ft/yr

Real Losses (Current Annual Real Losses or CARL)
Real Losses = Water Losses - Apparent Losses: 229.714 acre-ft/yr

WATER LOSSES: 459.892 acre-ft/yr

NON-REVENUE WATER
NON-REVENUE WATER: 472.782 acre-ft/yr

= Water Losses + Unbilled Metered + Unbilled Unmetered

SYSTEM DATA

Length of mains: 7 186.4 miles
Number of active AND inactive service connections: 8 16,034

Service connection density: 86 conn./mile main

Yes
Average length of customer service line: ft

Average operating pressure: 5 84.0 psi

COST DATA

Total annual cost of operating water system: 10 $8,878,986 $/Year

Customer retail unit cost (applied to Apparent Losses): 9 $2.50
Variable production cost (applied to Real Losses): 7 $462.60 $/acre-ft

 WATER AUDIT DATA VALIDITY SCORE:

 PRIORITY AREAS FOR ATTENTION:

     1: Billed metered

     2: Water exported

     3: Volume from own sources

                   Default option selected for Systematic data handling errors - a grading of 5 is applied but not displayed

Average length of customer service line has been set to zero and a data grading score of 10 has been applied

Are customer meters typically located at the curbstop or property line? 

 AWWA Free Water Audit Software:
 Reporting Worksheet

12.890

2019 1/2019 - 12/2019
City of Cerritos  (1910019)

              <----------- Enter grading in column 'E' and 'J' ---------->

-135.950

 Based on the information provided, audit accuracy can be improved by addressing the following components:

$/100 cubic feet (ccf)

0.000

                Default option selected for unauthorized consumption - a grading of 5 is applied but not displayed                

*** YOUR SCORE IS: 75 out of 100 ***

A weighted scale for the components of consumption and water loss is included in the calculation of the Water Audit Data Validity Score

?

?

?

?

?

? Click to access definition

?

?

?

?

?

?

Please enter data in the white cells below. Where available, metered values should be used; if metered values are unavailable please estimate a value. Indicate your confidence in the accuracy of the 
input data by grading each component (n/a or 1-10) using the drop-down list to the left of the input cell. Hover the mouse over the cell to obtain a description of the grades

?

?

?

?

?

?

(length of service line, beyond the property 
boundary, that is the responsibility of the utility)

Use buttons to select
percentage of water 

supplied
OR

value

?Click here: 
for help using option 
buttons below

?

?

?

?

+

+ Click to add a comment

WAS v5.0

+

+

+

+

+

+

American Water Works Association.
Copyright © 2014, All Rights Reserved.

?

?

?

+

+

+

+

+

+

+

+

+

+

+

+

+ Use Customer Retail Unit Cost to value real losses

?

To select the correct data grading for each input, determine the highest grade where 
the utility meets or exceeds all criteria for that grade and all grades below it.

AWWA Free Water Audit Software v5.0 Reporting Worksheet      1



2020 URBAN WATER MANAGEMENT PLAN 

 
APPENDIX F 

 
 

CLIMATE CHANGE CONSIDERATIONS (CAL- ADAPT DATA) 
 
 
  



 

 

 

CENTRAL BASIN 

 

MODELED ANNUAL AVERAGE PRECIPITATION 

CAL-ADAPT METHOD: RCP 4.5 (CANESM2) 

 

CAL-ADAPT DATA 
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location User Defined Boundary - Central Basin
climate variable Precipitation

units inches

scenario rcp45 

Projected Modeled Average: 14.89874 [inches]

Historical Modeled Average: 13.72240 [inches]

 

 name date Year Historical Average Modeled Average value

CanESM2 Sun Jan 01 1950 00:00:00 GMT-0800 (Pacific Standard Time) 1950 2.711204

CanESM2 Mon Jan 01 1951 00:00:00 GMT-0800 (Pacific Standard Time) 1951 14.92971

CanESM2 Tue Jan 01 1952 00:00:00 GMT-0800 (Pacific Standard Time) 1952 14.37643

CanESM2 Thu Jan 01 1953 00:00:00 GMT-0800 (Pacific Standard Time) 1953 10.62691

CanESM2 Fri Jan 01 1954 00:00:00 GMT-0800 (Pacific Standard Time) 1954 16.24152

CanESM2 Sat Jan 01 1955 00:00:00 GMT-0800 (Pacific Standard Time) 1955 23.99039

CanESM2 Sun Jan 01 1956 00:00:00 GMT-0800 (Pacific Standard Time) 1956 7.088746

CanESM2 Tue Jan 01 1957 00:00:00 GMT-0800 (Pacific Standard Time) 1957 10.47703

CanESM2 Wed Jan 01 1958 00:00:00 GMT-0800 (Pacific Standard Time) 1958 4.384411

CanESM2 Thu Jan 01 1959 00:00:00 GMT-0800 (Pacific Standard Time) 1959 8.905023

CanESM2 Fri Jan 01 1960 00:00:00 GMT-0800 (Pacific Standard Time) 1960 13.33926

CanESM2 Sun Jan 01 1961 00:00:00 GMT-0800 (Pacific Standard Time) 1961 13.29385

CanESM2 Mon Jan 01 1962 00:00:00 GMT-0800 (Pacific Standard Time) 1962 22.25729

CanESM2 Tue Jan 01 1963 00:00:00 GMT-0800 (Pacific Standard Time) 1963 5.046277

CanESM2 Wed Jan 01 1964 00:00:00 GMT-0800 (Pacific Standard Time) 1964 23.65362

CanESM2 Fri Jan 01 1965 00:00:00 GMT-0800 (Pacific Standard Time) 1965 29.53302

CanESM2 Sat Jan 01 1966 00:00:00 GMT-0800 (Pacific Standard Time) 1966 11.89462

CanESM2 Sun Jan 01 1967 00:00:00 GMT-0800 (Pacific Standard Time) 1967 17.65118

CanESM2 Mon Jan 01 1968 00:00:00 GMT-0800 (Pacific Standard Time) 1968 16.5368

CanESM2 Wed Jan 01 1969 00:00:00 GMT-0800 (Pacific Standard Time) 1969 31.08076

CanESM2 Thu Jan 01 1970 00:00:00 GMT-0800 (Pacific Standard Time) 1970 11.10033

CanESM2 Fri Jan 01 1971 00:00:00 GMT-0800 (Pacific Standard Time) 1971 3.89031

CanESM2 Sat Jan 01 1972 00:00:00 GMT-0800 (Pacific Standard Time) 1972 11.90623

CanESM2 Mon Jan 01 1973 00:00:00 GMT-0800 (Pacific Standard Time) 1973 11.35168

CanESM2 Tue Jan 01 1974 00:00:00 GMT-0800 (Pacific Standard Time) 1974 27.6406

CanESM2 Wed Jan 01 1975 00:00:00 GMT-0800 (Pacific Standard Time) 1975 7.240355

CanESM2 Thu Jan 01 1976 00:00:00 GMT-0800 (Pacific Standard Time) 1976 13.72431

CanESM2 Sat Jan 01 1977 00:00:00 GMT-0800 (Pacific Standard Time) 1977 16.3902

CanESM2 Sun Jan 01 1978 00:00:00 GMT-0800 (Pacific Standard Time) 1978 8.943045

CanESM2 Mon Jan 01 1979 00:00:00 GMT-0800 (Pacific Standard Time) 1979 8.955363

CanESM2 Tue Jan 01 1980 00:00:00 GMT-0800 (Pacific Standard Time) 1980 5.315283

CanESM2 Thu Jan 01 1981 00:00:00 GMT-0800 (Pacific Standard Time) 1981 12.0593

CanESM2 Fri Jan 01 1982 00:00:00 GMT-0800 (Pacific Standard Time) 1982 21.42766

CanESM2 Sat Jan 01 1983 00:00:00 GMT-0800 (Pacific Standard Time) 1983 12.02122

CanESM2 Sun Jan 01 1984 00:00:00 GMT-0800 (Pacific Standard Time) 1984 14.33201

CanESM2 Tue Jan 01 1985 00:00:00 GMT-0800 (Pacific Standard Time) 1985 33.68452

CanESM2 Wed Jan 01 1986 00:00:00 GMT-0800 (Pacific Standard Time) 1986 6.287982

CanESM2 Thu Jan 01 1987 00:00:00 GMT-0800 (Pacific Standard Time) 1987 15.10777

CanESM2 Fri Jan 01 1988 00:00:00 GMT-0800 (Pacific Standard Time) 1988 9.260901

CanESM2 Sun Jan 01 1989 00:00:00 GMT-0800 (Pacific Standard Time) 1989 15.46279

CanESM2 Mon Jan 01 1990 00:00:00 GMT-0800 (Pacific Standard Time) 1990 16.02319

CanESM2 Tue Jan 01 1991 00:00:00 GMT-0800 (Pacific Standard Time) 1991 18.35758

CanESM2 Wed Jan 01 1992 00:00:00 GMT-0800 (Pacific Standard Time) 1992 15.34088

CanESM2 Fri Jan 01 1993 00:00:00 GMT-0800 (Pacific Standard Time) 1993 11.07439

CanESM2 Sat Jan 01 1994 00:00:00 GMT-0800 (Pacific Standard Time) 1994 13.77059

CanESM2 Sun Jan 01 1995 00:00:00 GMT-0800 (Pacific Standard Time) 1995 11.83516

CanESM2 Mon Jan 01 1996 00:00:00 GMT-0800 (Pacific Standard Time) 1996 12.02629

CanESM2 Wed Jan 01 1997 00:00:00 GMT-0800 (Pacific Standard Time) 1997 40.54302

CanESM2 Thu Jan 01 1998 00:00:00 GMT-0800 (Pacific Standard Time) 1998 7.581085

CanESM2 Fri Jan 01 1999 00:00:00 GMT-0800 (Pacific Standard Time) 1999 9.345686

CanESM2 Sat Jan 01 2000 00:00:00 GMT-0800 (Pacific Standard Time) 2000 6.411961

CanESM2 Mon Jan 01 2001 00:00:00 GMT-0800 (Pacific Standard Time) 2001 8.649922

Cal-Adapt

Annual Averages Tool - Precipitation

Central Basin



location User Defined Boundary - Central Basin
climate variable Precipitation

units inches

scenario rcp45 

Projected Modeled Average: 14.89874 [inches]

Historical Modeled Average: 13.72240 [inches]

 

 name date Year Historical Average Modeled Average value

Cal-Adapt

Annual Averages Tool - Precipitation

Central Basin

CanESM2 Tue Jan 01 2002 00:00:00 GMT-0800 (Pacific Standard Time) 2002 11.65704

CanESM2 Wed Jan 01 2003 00:00:00 GMT-0800 (Pacific Standard Time) 2003 13.22306

CanESM2 Thu Jan 01 2004 00:00:00 GMT-0800 (Pacific Standard Time) 2004 14.98838

CanESM2 Sat Jan 01 2005 00:00:00 GMT-0800 (Pacific Standard Time) 2005 23.47014

CanESM2 Sun Jan 01 2006 00:00:00 GMT-0800 (Pacific Standard Time) 2006 11.89425

CanESM2 Mon Jan 01 2007 00:00:00 GMT-0800 (Pacific Standard Time) 2007 4.495376

CanESM2 Tue Jan 01 2008 00:00:00 GMT-0800 (Pacific Standard Time) 2008 11.29432

CanESM2 Thu Jan 01 2009 00:00:00 GMT-0800 (Pacific Standard Time) 2009 10.8637

CanESM2 Fri Jan 01 2010 00:00:00 GMT-0800 (Pacific Standard Time) 2010 11.74419

CanESM2 Sat Jan 01 2011 00:00:00 GMT-0800 (Pacific Standard Time) 2011 16.35504

CanESM2 Sun Jan 01 2012 00:00:00 GMT-0800 (Pacific Standard Time) 2012 6.021612

CanESM2 Tue Jan 01 2013 00:00:00 GMT-0800 (Pacific Standard Time) 2013 7.790606

CanESM2 Wed Jan 01 2014 00:00:00 GMT-0800 (Pacific Standard Time) 2014 6.588845

CanESM2 Thu Jan 01 2015 00:00:00 GMT-0800 (Pacific Standard Time) 2015 21.14658

CanESM2 Fri Jan 01 2016 00:00:00 GMT-0800 (Pacific Standard Time) 2016 29.24212

CanESM2 Sun Jan 01 2017 00:00:00 GMT-0800 (Pacific Standard Time) 2017 9.844625

CanESM2 Mon Jan 01 2018 00:00:00 GMT-0800 (Pacific Standard Time) 2018 5.430142

CanESM2 Tue Jan 01 2019 00:00:00 GMT-0800 (Pacific Standard Time) 2019 13.72239645 9.438077

CanESM2 Wed Jan 01 2020 00:00:00 GMT-0800 (Pacific Standard Time) 2020 13.72239645 14.89873563 13.58247

CanESM2 Fri Jan 01 2021 00:00:00 GMT-0800 (Pacific Standard Time) 2021 13.72239645 14.89873563 9.707081

CanESM2 Sat Jan 01 2022 00:00:00 GMT-0800 (Pacific Standard Time) 2022 13.72239645 14.89873563 34.58837

CanESM2 Sun Jan 01 2023 00:00:00 GMT-0800 (Pacific Standard Time) 2023 13.72239645 14.89873563 19.0544

CanESM2 Mon Jan 01 2024 00:00:00 GMT-0800 (Pacific Standard Time) 2024 13.72239645 14.89873563 14.68272

CanESM2 Wed Jan 01 2025 00:00:00 GMT-0800 (Pacific Standard Time) 2025 13.72239645 14.89873563 10.47002

CanESM2 Thu Jan 01 2026 00:00:00 GMT-0800 (Pacific Standard Time) 2026 13.72239645 14.89873563 18.87796

CanESM2 Fri Jan 01 2027 00:00:00 GMT-0800 (Pacific Standard Time) 2027 13.72239645 14.89873563 16.822

CanESM2 Sat Jan 01 2028 00:00:00 GMT-0800 (Pacific Standard Time) 2028 13.72239645 14.89873563 18.30698

CanESM2 Mon Jan 01 2029 00:00:00 GMT-0800 (Pacific Standard Time) 2029 13.72239645 14.89873563 25.56606

CanESM2 Tue Jan 01 2030 00:00:00 GMT-0800 (Pacific Standard Time) 2030 13.72239645 14.89873563 12.81422

CanESM2 Wed Jan 01 2031 00:00:00 GMT-0800 (Pacific Standard Time) 2031 13.72239645 14.89873563 6.631485

CanESM2 Thu Jan 01 2032 00:00:00 GMT-0800 (Pacific Standard Time) 2032 13.72239645 14.89873563 16.79226

CanESM2 Sat Jan 01 2033 00:00:00 GMT-0800 (Pacific Standard Time) 2033 13.72239645 14.89873563 11.12471

CanESM2 Sun Jan 01 2034 00:00:00 GMT-0800 (Pacific Standard Time) 2034 13.72239645 14.89873563 6.871288

CanESM2 Mon Jan 01 2035 00:00:00 GMT-0800 (Pacific Standard Time) 2035 13.72239645 14.89873563 21.4413

CanESM2 Tue Jan 01 2036 00:00:00 GMT-0800 (Pacific Standard Time) 2036 13.72239645 14.89873563 11.10212

CanESM2 Thu Jan 01 2037 00:00:00 GMT-0800 (Pacific Standard Time) 2037 13.72239645 14.89873563 23.99351

CanESM2 Fri Jan 01 2038 00:00:00 GMT-0800 (Pacific Standard Time) 2038 13.72239645 14.89873563 4.368184

CanESM2 Sat Jan 01 2039 00:00:00 GMT-0800 (Pacific Standard Time) 2039 13.72239645 14.89873563 12.68419

CanESM2 Sun Jan 01 2040 00:00:00 GMT-0800 (Pacific Standard Time) 2040 13.72239645 14.89873563 21.93329

CanESM2 Tue Jan 01 2041 00:00:00 GMT-0800 (Pacific Standard Time) 2041 13.72239645 14.89873563 5.741362

CanESM2 Wed Jan 01 2042 00:00:00 GMT-0800 (Pacific Standard Time) 2042 13.72239645 14.89873563 13.20755

CanESM2 Thu Jan 01 2043 00:00:00 GMT-0800 (Pacific Standard Time) 2043 13.72239645 14.89873563 10.18665

CanESM2 Fri Jan 01 2044 00:00:00 GMT-0800 (Pacific Standard Time) 2044 13.72239645 14.89873563 10.26452

CanESM2 Sun Jan 01 2045 00:00:00 GMT-0800 (Pacific Standard Time) 2045 13.72239645 14.89873563 16.55242

CanESM2 Mon Jan 01 2046 00:00:00 GMT-0800 (Pacific Standard Time) 2046 13.72239645 27.77441

CanESM2 Tue Jan 01 2047 00:00:00 GMT-0800 (Pacific Standard Time) 2047 13.72239645 22.46368

CanESM2 Wed Jan 01 2048 00:00:00 GMT-0800 (Pacific Standard Time) 2048 13.72239645 18.88688

CanESM2 Fri Jan 01 2049 00:00:00 GMT-0800 (Pacific Standard Time) 2049 13.72239645 8.667589

CanESM2 Sat Jan 01 2050 00:00:00 GMT-0800 (Pacific Standard Time) 2050 13.72239645 10.00292

CanESM2 Sun Jan 01 2051 00:00:00 GMT-0800 (Pacific Standard Time) 2051 13.72239645 7.326474

CanESM2 Mon Jan 01 2052 00:00:00 GMT-0800 (Pacific Standard Time) 2052 13.72239645 27.14731

CanESM2 Wed Jan 01 2053 00:00:00 GMT-0800 (Pacific Standard Time) 2053 13.72239645 9.759648



location User Defined Boundary - Central Basin
climate variable Precipitation

units inches

scenario rcp45 

Projected Modeled Average: 14.89874 [inches]

Historical Modeled Average: 13.72240 [inches]

 

 name date Year Historical Average Modeled Average value

Cal-Adapt

Annual Averages Tool - Precipitation

Central Basin

CanESM2 Thu Jan 01 2054 00:00:00 GMT-0800 (Pacific Standard Time) 2054 13.72239645 12.40571

CanESM2 Fri Jan 01 2055 00:00:00 GMT-0800 (Pacific Standard Time) 2055 13.72239645 9.147796

CanESM2 Sat Jan 01 2056 00:00:00 GMT-0800 (Pacific Standard Time) 2056 13.72239645 15.57772

CanESM2 Mon Jan 01 2057 00:00:00 GMT-0800 (Pacific Standard Time) 2057 13.72239645 12.66258

CanESM2 Tue Jan 01 2058 00:00:00 GMT-0800 (Pacific Standard Time) 2058 13.72239645 7.271203

CanESM2 Wed Jan 01 2059 00:00:00 GMT-0800 (Pacific Standard Time) 2059 13.72239645 29.27046

CanESM2 Thu Jan 01 2060 00:00:00 GMT-0800 (Pacific Standard Time) 2060 13.72239645 27.70644

CanESM2 Sat Jan 01 2061 00:00:00 GMT-0800 (Pacific Standard Time) 2061 13.72239645 4.950572

CanESM2 Sun Jan 01 2062 00:00:00 GMT-0800 (Pacific Standard Time) 2062 13.72239645 11.41258

CanESM2 Mon Jan 01 2063 00:00:00 GMT-0800 (Pacific Standard Time) 2063 13.72239645 3.654642

CanESM2 Tue Jan 01 2064 00:00:00 GMT-0800 (Pacific Standard Time) 2064 13.72239645 8.214566

CanESM2 Thu Jan 01 2065 00:00:00 GMT-0800 (Pacific Standard Time) 2065 13.72239645 11.61876

CanESM2 Fri Jan 01 2066 00:00:00 GMT-0800 (Pacific Standard Time) 2066 13.72239645 14.80172

CanESM2 Sat Jan 01 2067 00:00:00 GMT-0800 (Pacific Standard Time) 2067 13.72239645 19.90516

CanESM2 Sun Jan 01 2068 00:00:00 GMT-0800 (Pacific Standard Time) 2068 13.72239645 13.34654

CanESM2 Tue Jan 01 2069 00:00:00 GMT-0800 (Pacific Standard Time) 2069 13.72239645 26.78298

CanESM2 Wed Jan 01 2070 00:00:00 GMT-0800 (Pacific Standard Time) 2070 13.72239645 24.21188

CanESM2 Thu Jan 01 2071 00:00:00 GMT-0800 (Pacific Standard Time) 2071 13.72239645 18.31411

CanESM2 Fri Jan 01 2072 00:00:00 GMT-0800 (Pacific Standard Time) 2072 13.72239645 6.002166

CanESM2 Sun Jan 01 2073 00:00:00 GMT-0800 (Pacific Standard Time) 2073 13.72239645 25.56517

CanESM2 Mon Jan 01 2074 00:00:00 GMT-0800 (Pacific Standard Time) 2074 13.72239645 15.05161

CanESM2 Tue Jan 01 2075 00:00:00 GMT-0800 (Pacific Standard Time) 2075 13.72239645 20.92709

CanESM2 Wed Jan 01 2076 00:00:00 GMT-0800 (Pacific Standard Time) 2076 13.72239645 11.00945

CanESM2 Fri Jan 01 2077 00:00:00 GMT-0800 (Pacific Standard Time) 2077 13.72239645 22.11288

CanESM2 Sat Jan 01 2078 00:00:00 GMT-0800 (Pacific Standard Time) 2078 13.72239645 18.92326

CanESM2 Sun Jan 01 2079 00:00:00 GMT-0800 (Pacific Standard Time) 2079 13.72239645 20.65069

CanESM2 Mon Jan 01 2080 00:00:00 GMT-0800 (Pacific Standard Time) 2080 13.72239645 41.49389

CanESM2 Wed Jan 01 2081 00:00:00 GMT-0800 (Pacific Standard Time) 2081 13.72239645 16.41931

CanESM2 Thu Jan 01 2082 00:00:00 GMT-0800 (Pacific Standard Time) 2082 13.72239645 14.65818

CanESM2 Fri Jan 01 2083 00:00:00 GMT-0800 (Pacific Standard Time) 2083 13.72239645 13.02577

CanESM2 Sat Jan 01 2084 00:00:00 GMT-0800 (Pacific Standard Time) 2084 13.72239645 16.81547

CanESM2 Mon Jan 01 2085 00:00:00 GMT-0800 (Pacific Standard Time) 2085 13.72239645 7.584033

CanESM2 Tue Jan 01 2086 00:00:00 GMT-0800 (Pacific Standard Time) 2086 13.72239645 21.69217

CanESM2 Wed Jan 01 2087 00:00:00 GMT-0800 (Pacific Standard Time) 2087 13.72239645 8.520626

CanESM2 Thu Jan 01 2088 00:00:00 GMT-0800 (Pacific Standard Time) 2088 13.72239645 33.79725

CanESM2 Sat Jan 01 2089 00:00:00 GMT-0800 (Pacific Standard Time) 2089 13.72239645 15.19317

CanESM2 Sun Jan 01 2090 00:00:00 GMT-0800 (Pacific Standard Time) 2090 13.72239645 10.93645

CanESM2 Mon Jan 01 2091 00:00:00 GMT-0800 (Pacific Standard Time) 2091 13.72239645 4.858918

CanESM2 Tue Jan 01 2092 00:00:00 GMT-0800 (Pacific Standard Time) 2092 13.72239645 4.077083

CanESM2 Thu Jan 01 2093 00:00:00 GMT-0800 (Pacific Standard Time) 2093 13.72239645 26.28714

CanESM2 Fri Jan 01 2094 00:00:00 GMT-0800 (Pacific Standard Time) 2094 13.72239645 13.79538

CanESM2 Sat Jan 01 2095 00:00:00 GMT-0800 (Pacific Standard Time) 2095 13.72239645 6.434525

CanESM2 Sun Jan 01 2096 00:00:00 GMT-0800 (Pacific Standard Time) 2096 13.72239645 9.720349

CanESM2 Tue Jan 01 2097 00:00:00 GMT-0800 (Pacific Standard Time) 2097 13.72239645 15.93864

CanESM2 Wed Jan 01 2098 00:00:00 GMT-0800 (Pacific Standard Time) 2098 13.72239645 20.52491

CanESM2 Thu Jan 01 2099 00:00:00 GMT-0800 (Pacific Standard Time) 2099 13.72239645 9.708835

CanESM2 Fri Jan 01 2100 00:00:00 GMT-0800 (Pacific Standard Time) 2100 13.72239645 14.42276



 

 

 

CENTRAL BASIN 

 

MODELED ANNUAL AVERAGE TEMPERATURE 

CAL-ADAPT METHOD: RCP 4.5 (CANESM2) 

 

CAL-ADAPT DATA 
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location User Defined Boundary - Central Basin

climate variable Maximum Temperature

units °F

scenario rcp45 

Projected Modeled Average: 78.37471 °F

Historical Modeled Average: 75.42910 °F

 

 name date Year Historical Average Modeled Average value

CanESM2 Sun Jan 01 1950 00:00:00 GMT-0800 (Pacific Standard Time) 1950 76.81594

CanESM2 Mon Jan 01 1951 00:00:00 GMT-0800 (Pacific Standard Time) 1951 75.09323

CanESM2 Tue Jan 01 1952 00:00:00 GMT-0800 (Pacific Standard Time) 1952 74.11544

CanESM2 Thu Jan 01 1953 00:00:00 GMT-0800 (Pacific Standard Time) 1953 75.0258

CanESM2 Fri Jan 01 1954 00:00:00 GMT-0800 (Pacific Standard Time) 1954 74.06848

CanESM2 Sat Jan 01 1955 00:00:00 GMT-0800 (Pacific Standard Time) 1955 73.66977

CanESM2 Sun Jan 01 1956 00:00:00 GMT-0800 (Pacific Standard Time) 1956 75.06849

CanESM2 Tue Jan 01 1957 00:00:00 GMT-0800 (Pacific Standard Time) 1957 75.02455

CanESM2 Wed Jan 01 1958 00:00:00 GMT-0800 (Pacific Standard Time) 1958 74.71398

CanESM2 Thu Jan 01 1959 00:00:00 GMT-0800 (Pacific Standard Time) 1959 75.93509

CanESM2 Fri Jan 01 1960 00:00:00 GMT-0800 (Pacific Standard Time) 1960 75.27767

CanESM2 Sun Jan 01 1961 00:00:00 GMT-0800 (Pacific Standard Time) 1961 73.89659

CanESM2 Mon Jan 01 1962 00:00:00 GMT-0800 (Pacific Standard Time) 1962 74.88831

CanESM2 Tue Jan 01 1963 00:00:00 GMT-0800 (Pacific Standard Time) 1963 77.5504

CanESM2 Wed Jan 01 1964 00:00:00 GMT-0800 (Pacific Standard Time) 1964 73.73211

CanESM2 Fri Jan 01 1965 00:00:00 GMT-0800 (Pacific Standard Time) 1965 72.11022

CanESM2 Sat Jan 01 1966 00:00:00 GMT-0800 (Pacific Standard Time) 1966 73.73795

CanESM2 Sun Jan 01 1967 00:00:00 GMT-0800 (Pacific Standard Time) 1967 74.92674

CanESM2 Mon Jan 01 1968 00:00:00 GMT-0800 (Pacific Standard Time) 1968 74.39023

CanESM2 Wed Jan 01 1969 00:00:00 GMT-0800 (Pacific Standard Time) 1969 73.83777

CanESM2 Thu Jan 01 1970 00:00:00 GMT-0800 (Pacific Standard Time) 1970 73.03439

CanESM2 Fri Jan 01 1971 00:00:00 GMT-0800 (Pacific Standard Time) 1971 74.74292

CanESM2 Sat Jan 01 1972 00:00:00 GMT-0800 (Pacific Standard Time) 1972 74.89177

CanESM2 Mon Jan 01 1973 00:00:00 GMT-0800 (Pacific Standard Time) 1973 74.89842

CanESM2 Tue Jan 01 1974 00:00:00 GMT-0800 (Pacific Standard Time) 1974 75.40034

CanESM2 Wed Jan 01 1975 00:00:00 GMT-0800 (Pacific Standard Time) 1975 76.61719

CanESM2 Thu Jan 01 1976 00:00:00 GMT-0800 (Pacific Standard Time) 1976 74.83677

CanESM2 Sat Jan 01 1977 00:00:00 GMT-0800 (Pacific Standard Time) 1977 74.29179

CanESM2 Sun Jan 01 1978 00:00:00 GMT-0800 (Pacific Standard Time) 1978 76.03504

CanESM2 Mon Jan 01 1979 00:00:00 GMT-0800 (Pacific Standard Time) 1979 76.29205

CanESM2 Tue Jan 01 1980 00:00:00 GMT-0800 (Pacific Standard Time) 1980 77.65762

CanESM2 Thu Jan 01 1981 00:00:00 GMT-0800 (Pacific Standard Time) 1981 77.00924

CanESM2 Fri Jan 01 1982 00:00:00 GMT-0800 (Pacific Standard Time) 1982 73.78987

CanESM2 Sat Jan 01 1983 00:00:00 GMT-0800 (Pacific Standard Time) 1983 74.44761

CanESM2 Sun Jan 01 1984 00:00:00 GMT-0800 (Pacific Standard Time) 1984 73.79973

CanESM2 Tue Jan 01 1985 00:00:00 GMT-0800 (Pacific Standard Time) 1985 73.29404

CanESM2 Wed Jan 01 1986 00:00:00 GMT-0800 (Pacific Standard Time) 1986 74.73086

CanESM2 Thu Jan 01 1987 00:00:00 GMT-0800 (Pacific Standard Time) 1987 73.88843

CanESM2 Fri Jan 01 1988 00:00:00 GMT-0800 (Pacific Standard Time) 1988 74.50882

CanESM2 Sun Jan 01 1989 00:00:00 GMT-0800 (Pacific Standard Time) 1989 74.04036

CanESM2 Mon Jan 01 1990 00:00:00 GMT-0800 (Pacific Standard Time) 1990 74.5839

CanESM2 Tue Jan 01 1991 00:00:00 GMT-0800 (Pacific Standard Time) 1991 75.46996

CanESM2 Wed Jan 01 1992 00:00:00 GMT-0800 (Pacific Standard Time) 1992 73.32562

CanESM2 Fri Jan 01 1993 00:00:00 GMT-0800 (Pacific Standard Time) 1993 76.37235

CanESM2 Sat Jan 01 1994 00:00:00 GMT-0800 (Pacific Standard Time) 1994 73.36906

CanESM2 Sun Jan 01 1995 00:00:00 GMT-0800 (Pacific Standard Time) 1995 76.05676

CanESM2 Mon Jan 01 1996 00:00:00 GMT-0800 (Pacific Standard Time) 1996 76.1869

CanESM2 Wed Jan 01 1997 00:00:00 GMT-0800 (Pacific Standard Time) 1997 74.65371

CanESM2 Thu Jan 01 1998 00:00:00 GMT-0800 (Pacific Standard Time) 1998 76.05054

CanESM2 Fri Jan 01 1999 00:00:00 GMT-0800 (Pacific Standard Time) 1999 76.954

CanESM2 Sat Jan 01 2000 00:00:00 GMT-0800 (Pacific Standard Time) 2000 76.5939

CanESM2 Mon Jan 01 2001 00:00:00 GMT-0800 (Pacific Standard Time) 2001 76.75888

Cal-Adapt

Annual Averages Tool - Maximum Temperature

Central Basin



location User Defined Boundary - Central Basin

climate variable Maximum Temperature

units °F

scenario rcp45 

Projected Modeled Average: 78.37471 °F

Historical Modeled Average: 75.42910 °F

 

 name date Year Historical Average Modeled Average value

Cal-Adapt

Annual Averages Tool - Maximum Temperature

Central Basin

CanESM2 Tue Jan 01 2002 00:00:00 GMT-0800 (Pacific Standard Time) 2002 76.45095

CanESM2 Wed Jan 01 2003 00:00:00 GMT-0800 (Pacific Standard Time) 2003 75.01004

CanESM2 Thu Jan 01 2004 00:00:00 GMT-0800 (Pacific Standard Time) 2004 76.18596

CanESM2 Sat Jan 01 2005 00:00:00 GMT-0800 (Pacific Standard Time) 2005 76.06153

CanESM2 Sun Jan 01 2006 00:00:00 GMT-0800 (Pacific Standard Time) 2006 75.81518

CanESM2 Mon Jan 01 2007 00:00:00 GMT-0800 (Pacific Standard Time) 2007 76.53652

CanESM2 Tue Jan 01 2008 00:00:00 GMT-0800 (Pacific Standard Time) 2008 76.90854

CanESM2 Thu Jan 01 2009 00:00:00 GMT-0800 (Pacific Standard Time) 2009 77.60979

CanESM2 Fri Jan 01 2010 00:00:00 GMT-0800 (Pacific Standard Time) 2010 76.91934

CanESM2 Sat Jan 01 2011 00:00:00 GMT-0800 (Pacific Standard Time) 2011 77.10655

CanESM2 Sun Jan 01 2012 00:00:00 GMT-0800 (Pacific Standard Time) 2012 77.90654

CanESM2 Tue Jan 01 2013 00:00:00 GMT-0800 (Pacific Standard Time) 2013 78.77252

CanESM2 Wed Jan 01 2014 00:00:00 GMT-0800 (Pacific Standard Time) 2014 76.24993

CanESM2 Thu Jan 01 2015 00:00:00 GMT-0800 (Pacific Standard Time) 2015 76.18709

CanESM2 Fri Jan 01 2016 00:00:00 GMT-0800 (Pacific Standard Time) 2016 75.22148

CanESM2 Sun Jan 01 2017 00:00:00 GMT-0800 (Pacific Standard Time) 2017 76.63658

CanESM2 Mon Jan 01 2018 00:00:00 GMT-0800 (Pacific Standard Time) 2018 78.54419

CanESM2 Tue Jan 01 2019 00:00:00 GMT-0800 (Pacific Standard Time) 2019 75.42910037 77.45271

CanESM2 Wed Jan 01 2020 00:00:00 GMT-0800 (Pacific Standard Time) 2020 75.42910037 78.37470886 77.90284

CanESM2 Fri Jan 01 2021 00:00:00 GMT-0800 (Pacific Standard Time) 2021 75.42910037 78.37470886 78.70459

CanESM2 Sat Jan 01 2022 00:00:00 GMT-0800 (Pacific Standard Time) 2022 75.42910037 78.37470886 75.55427

CanESM2 Sun Jan 01 2023 00:00:00 GMT-0800 (Pacific Standard Time) 2023 75.42910037 78.37470886 77.30179

CanESM2 Mon Jan 01 2024 00:00:00 GMT-0800 (Pacific Standard Time) 2024 75.42910037 78.37470886 77.49998

CanESM2 Wed Jan 01 2025 00:00:00 GMT-0800 (Pacific Standard Time) 2025 75.42910037 78.37470886 78.8105

CanESM2 Thu Jan 01 2026 00:00:00 GMT-0800 (Pacific Standard Time) 2026 75.42910037 78.37470886 77.47173

CanESM2 Fri Jan 01 2027 00:00:00 GMT-0800 (Pacific Standard Time) 2027 75.42910037 78.37470886 77.39326

CanESM2 Sat Jan 01 2028 00:00:00 GMT-0800 (Pacific Standard Time) 2028 75.42910037 78.37470886 78.37676

CanESM2 Mon Jan 01 2029 00:00:00 GMT-0800 (Pacific Standard Time) 2029 75.42910037 78.37470886 76.81463

CanESM2 Tue Jan 01 2030 00:00:00 GMT-0800 (Pacific Standard Time) 2030 75.42910037 78.37470886 78.77666

CanESM2 Wed Jan 01 2031 00:00:00 GMT-0800 (Pacific Standard Time) 2031 75.42910037 78.37470886 79.56799

CanESM2 Thu Jan 01 2032 00:00:00 GMT-0800 (Pacific Standard Time) 2032 75.42910037 78.37470886 78.60872

CanESM2 Sat Jan 01 2033 00:00:00 GMT-0800 (Pacific Standard Time) 2033 75.42910037 78.37470886 78.80861

CanESM2 Sun Jan 01 2034 00:00:00 GMT-0800 (Pacific Standard Time) 2034 75.42910037 78.37470886 78.67489

CanESM2 Mon Jan 01 2035 00:00:00 GMT-0800 (Pacific Standard Time) 2035 75.42910037 78.37470886 78.12972

CanESM2 Tue Jan 01 2036 00:00:00 GMT-0800 (Pacific Standard Time) 2036 75.42910037 78.37470886 79.06538

CanESM2 Thu Jan 01 2037 00:00:00 GMT-0800 (Pacific Standard Time) 2037 75.42910037 78.37470886 78.7997

CanESM2 Fri Jan 01 2038 00:00:00 GMT-0800 (Pacific Standard Time) 2038 75.42910037 78.37470886 79.90191

CanESM2 Sat Jan 01 2039 00:00:00 GMT-0800 (Pacific Standard Time) 2039 75.42910037 78.37470886 79.52668

CanESM2 Sun Jan 01 2040 00:00:00 GMT-0800 (Pacific Standard Time) 2040 75.42910037 78.37470886 77.88959

CanESM2 Tue Jan 01 2041 00:00:00 GMT-0800 (Pacific Standard Time) 2041 75.42910037 78.37470886 78.89424

CanESM2 Wed Jan 01 2042 00:00:00 GMT-0800 (Pacific Standard Time) 2042 75.42910037 78.37470886 78.00215

CanESM2 Thu Jan 01 2043 00:00:00 GMT-0800 (Pacific Standard Time) 2043 75.42910037 78.37470886 79.46227

CanESM2 Fri Jan 01 2044 00:00:00 GMT-0800 (Pacific Standard Time) 2044 75.42910037 78.37470886 78.33426

CanESM2 Sun Jan 01 2045 00:00:00 GMT-0800 (Pacific Standard Time) 2045 75.42910037 78.37470886 79.4693

CanESM2 Mon Jan 01 2046 00:00:00 GMT-0800 (Pacific Standard Time) 2046 78.21366

CanESM2 Tue Jan 01 2047 00:00:00 GMT-0800 (Pacific Standard Time) 2047 78.16745

CanESM2 Wed Jan 01 2048 00:00:00 GMT-0800 (Pacific Standard Time) 2048 79.00869

CanESM2 Fri Jan 01 2049 00:00:00 GMT-0800 (Pacific Standard Time) 2049 78.76172

CanESM2 Sat Jan 01 2050 00:00:00 GMT-0800 (Pacific Standard Time) 2050 79.95276

CanESM2 Sun Jan 01 2051 00:00:00 GMT-0800 (Pacific Standard Time) 2051 79.6668

CanESM2 Mon Jan 01 2052 00:00:00 GMT-0800 (Pacific Standard Time) 2052 78.20725

CanESM2 Wed Jan 01 2053 00:00:00 GMT-0800 (Pacific Standard Time) 2053 79.77849



location User Defined Boundary - Central Basin

climate variable Maximum Temperature

units °F

scenario rcp45 

Projected Modeled Average: 78.37471 °F

Historical Modeled Average: 75.42910 °F

 

 name date Year Historical Average Modeled Average value

Cal-Adapt

Annual Averages Tool - Maximum Temperature

Central Basin

CanESM2 Thu Jan 01 2054 00:00:00 GMT-0800 (Pacific Standard Time) 2054 81.20495

CanESM2 Fri Jan 01 2055 00:00:00 GMT-0800 (Pacific Standard Time) 2055 82.21394

CanESM2 Sat Jan 01 2056 00:00:00 GMT-0800 (Pacific Standard Time) 2056 79.87422

CanESM2 Mon Jan 01 2057 00:00:00 GMT-0800 (Pacific Standard Time) 2057 79.48531

CanESM2 Tue Jan 01 2058 00:00:00 GMT-0800 (Pacific Standard Time) 2058 81.88786

CanESM2 Wed Jan 01 2059 00:00:00 GMT-0800 (Pacific Standard Time) 2059 79.8483

CanESM2 Thu Jan 01 2060 00:00:00 GMT-0800 (Pacific Standard Time) 2060 78.93825

CanESM2 Sat Jan 01 2061 00:00:00 GMT-0800 (Pacific Standard Time) 2061 80.80398

CanESM2 Sun Jan 01 2062 00:00:00 GMT-0800 (Pacific Standard Time) 2062 80.77498

CanESM2 Mon Jan 01 2063 00:00:00 GMT-0800 (Pacific Standard Time) 2063 81.62168

CanESM2 Tue Jan 01 2064 00:00:00 GMT-0800 (Pacific Standard Time) 2064 81.41727

CanESM2 Thu Jan 01 2065 00:00:00 GMT-0800 (Pacific Standard Time) 2065 79.64433

CanESM2 Fri Jan 01 2066 00:00:00 GMT-0800 (Pacific Standard Time) 2066 79.12803

CanESM2 Sat Jan 01 2067 00:00:00 GMT-0800 (Pacific Standard Time) 2067 77.56873

CanESM2 Sun Jan 01 2068 00:00:00 GMT-0800 (Pacific Standard Time) 2068 78.93649

CanESM2 Tue Jan 01 2069 00:00:00 GMT-0800 (Pacific Standard Time) 2069 79.5317

CanESM2 Wed Jan 01 2070 00:00:00 GMT-0800 (Pacific Standard Time) 2070 79.32315

CanESM2 Thu Jan 01 2071 00:00:00 GMT-0800 (Pacific Standard Time) 2071 79.38442

CanESM2 Fri Jan 01 2072 00:00:00 GMT-0800 (Pacific Standard Time) 2072 81.95296

CanESM2 Sun Jan 01 2073 00:00:00 GMT-0800 (Pacific Standard Time) 2073 79.15277

CanESM2 Mon Jan 01 2074 00:00:00 GMT-0800 (Pacific Standard Time) 2074 82.33441

CanESM2 Tue Jan 01 2075 00:00:00 GMT-0800 (Pacific Standard Time) 2075 80.22528

CanESM2 Wed Jan 01 2076 00:00:00 GMT-0800 (Pacific Standard Time) 2076 80.37602

CanESM2 Fri Jan 01 2077 00:00:00 GMT-0800 (Pacific Standard Time) 2077 81.16308

CanESM2 Sat Jan 01 2078 00:00:00 GMT-0800 (Pacific Standard Time) 2078 79.65826

CanESM2 Sun Jan 01 2079 00:00:00 GMT-0800 (Pacific Standard Time) 2079 81.26578

CanESM2 Mon Jan 01 2080 00:00:00 GMT-0800 (Pacific Standard Time) 2080 80.30891

CanESM2 Wed Jan 01 2081 00:00:00 GMT-0800 (Pacific Standard Time) 2081 80.40226

CanESM2 Thu Jan 01 2082 00:00:00 GMT-0800 (Pacific Standard Time) 2082 81.18511

CanESM2 Fri Jan 01 2083 00:00:00 GMT-0800 (Pacific Standard Time) 2083 79.49623

CanESM2 Sat Jan 01 2084 00:00:00 GMT-0800 (Pacific Standard Time) 2084 80.14512

CanESM2 Mon Jan 01 2085 00:00:00 GMT-0800 (Pacific Standard Time) 2085 80.17983

CanESM2 Tue Jan 01 2086 00:00:00 GMT-0800 (Pacific Standard Time) 2086 80.42222

CanESM2 Wed Jan 01 2087 00:00:00 GMT-0800 (Pacific Standard Time) 2087 81.76029

CanESM2 Thu Jan 01 2088 00:00:00 GMT-0800 (Pacific Standard Time) 2088 80.45757

CanESM2 Sat Jan 01 2089 00:00:00 GMT-0800 (Pacific Standard Time) 2089 80.29346

CanESM2 Sun Jan 01 2090 00:00:00 GMT-0800 (Pacific Standard Time) 2090 79.77905

CanESM2 Mon Jan 01 2091 00:00:00 GMT-0800 (Pacific Standard Time) 2091 79.51293

CanESM2 Tue Jan 01 2092 00:00:00 GMT-0800 (Pacific Standard Time) 2092 80.75489

CanESM2 Thu Jan 01 2093 00:00:00 GMT-0800 (Pacific Standard Time) 2093 79.90386

CanESM2 Fri Jan 01 2094 00:00:00 GMT-0800 (Pacific Standard Time) 2094 78.46119

CanESM2 Sat Jan 01 2095 00:00:00 GMT-0800 (Pacific Standard Time) 2095 80.46391

CanESM2 Sun Jan 01 2096 00:00:00 GMT-0800 (Pacific Standard Time) 2096 80.02276

CanESM2 Tue Jan 01 2097 00:00:00 GMT-0800 (Pacific Standard Time) 2097 80.06407

CanESM2 Wed Jan 01 2098 00:00:00 GMT-0800 (Pacific Standard Time) 2098 79.7292

CanESM2 Thu Jan 01 2099 00:00:00 GMT-0800 (Pacific Standard Time) 2099 80.91749

CanESM2 Fri Jan 01 2100 00:00:00 GMT-0800 (Pacific Standard Time) 2100 82.13603
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SB X7-7 Table 0: Units of Measure Used in UWMP*           
(select one from the drop down list)                 

Acre Feet

*The unit of measure must be consistent with Table 2-3 
NOTES:  



Parameter Value Units
2008 total water deliveries 12,916 Acre Feet

2008 total volume of delivered recycled water 2,164 Acre Feet

2008 recycled water as a percent of total deliveries 16.75% Percent
Number of years in baseline period1 14 Years
Year beginning baseline period range 1997
Year ending baseline period range2 2010
Number of years in baseline period 5 Years
Year beginning baseline period range 2004
Year ending baseline period range3 2008

 SB X7-7 Table-1: Baseline Period Ranges

1 If the 2008 recycled water percent is less than 10 percent, then the first baseline period is a continuous 10-year period.  If the amount of recycled water 
delivered in 2008 is 10 percent or greater, the first baseline period is a continuous 10- to 15-year period.

2 The ending year must be between December 31, 2004 and December 31, 2010.

3 The ending year must be between December 31, 2007 and December 31, 2010.

5-year                   
baseline period 

Baseline

10- to 15-year    
baseline period

NOTES:



NOTES:

SB X7-7 Table 2: Method for Population Estimates

Method Used to Determine Population
(may check more than one)

1. Department of Finance  (DOF)
DOF Table E-8 (1990 - 2000) and  (2000-2010)  and
DOF Table E-5 (2011 - 2015) when available 

3. DWR Population Tool

4. Other
DWR recommends pre-review

2. Persons-per-Connection Method



Population

Year 1 1997 50,501
Year 2 1998 50,374
Year 3 1999 50,391
Year 4 2000 51,114
Year 5 2001 51,737
Year 6 2002 52,710
Year 7 2003 53,726
Year 8 2004 54,102
Year 9 2005 54,286
Year 10 2006 54,229
Year 11 2007 54,112
Year 12 2008 54,167
Year 13 2009 54,256
Year 14 2010 54,546
Year 15

Year 1 2004 54,102
Year 2 2005 54,286
Year 3 2006 54,229
Year 4 2007 54,112
Year 5 2008 54,167

49,091

Year

2015

SB X7-7 Table 3: Service Area Population

10 to 15 Year Baseline Population

5 Year Baseline Population

2015 Compliance Year Population

NOTES:



Exported 
Water 

Change in 
Dist. System 

Storage
(+/-) 

Indirect 
Recycled 

Water
Fm SB X7-7 
Table 4-B           

 Water 
Delivered for 
Agricultural 

Use 

Process Water
Fm SB X7-7 
Table(s) 4-D

Year 1 1997 12372 2,091 0 0 10,281
Year 2 1998 11401 1,976 0 0 9,425
Year 3 1999 11607 1,918 0 0 9,689
Year 4 2000 12770 2,470 0 0 10,300
Year 5 2001 12314 2,357 0 0 9,957
Year 6 2002 12756 2,614 0 0 10,142
Year 7 2003 12486 2,761 0 0 9,725
Year 8 2004 13247 3,140 0 0 10,107
Year 9 2005 11927 2,799 0 0 9,128
Year 10 2006 12653 3,492 0 0 9,161
Year 11 2007 13317 3,526 0 0 9,791
Year 12 2008 13442 2,690 0 0 10,752
Year 13 2009 10361 1,717 0 0 8,644
Year 14 2010 9597 1,257 0 0 8,340
Year 15 0 0 0 0 0

9,029

Year 1 2004 13,247 3,140 0 0 10,107
Year 2 2005 11,927 2,799 0 0 9,128
Year 3 2006 12,653 3,492 0 0 9,161
Year 4 2007 13,317 3,526 0 0 9,791
Year 5 2008 13,442 2,690 0 0 10,752

9,788

8,460 827 0 0 7,633

* NOTE that the units of measure must remain consistent throughout the UWMP,  as reported in Table 2-3

NOTES:

SB X7-7 Table 4: Annual Gross Water Use *

2015

 10 to 15 Year Baseline - Gross Water Use 

10 - 15 year baseline average gross water use
 5 Year Baseline - Gross Water Use 

5 year baseline average gross water use
2015 Compliance Year - Gross Water Use 

Baseline 
Year

Fm SB X7-7 
Table 3

Volume Into 
Distribution 

System
Fm SB X7-7 
Table(s) 4-A             

Annual 
Gross 

Water Use 

Deductions



Volume   
Entering 

Distribution 
System 

Meter Error 
Adjustment* 

Optional
(+/-)

Corrected 
Volume 
Entering 

Distribution 
System

Year 1 1997 8705 8,705
Year 2 1998 9374 9,374
Year 3 1999 7772 7,772
Year 4 2000 9515 9,515
Year 5 2001 9759 9,759
Year 6 2002 10504 10,504
Year 7 2003 9971 9,971
Year 8 2004 10349 10,349
Year 9 2005 10434 10,434
Year 10 2006 12028 12,028
Year 11 2007 11812 11,812
Year 12 2008 11415 11,415
Year 13 2009 10021 10,021
Year 14 2010 9307 9,307
Year 15 0 0

Year 1 2004 10349 10,349
Year 2 2005 10434 10,434
Year 3 2006 12028 12,028
Year 4 2007 11812 11,812
Year 5 2008 11415 11,415

7809.1 7,809

Volume   
Entering 

Distribution 
System 

Meter Error 
Adjustment* 

Optional
(+/-)

Corrected 
Volume 
Entering 

Distribution 
System

Year 1 1997 3667 3,667
Year 2 1998 2027 2,027
Year 3 1999 3835 3,835
Year 4 2000 3255 3,255
Year 5 2001 2555 2,555
Year 6 2002 2252 2,252
Year 7 2003 2515 2,515
Year 8 2004 2898 2,898
Year 9 2005 1493 1,493
Year 10 2006 625 625
Year 11 2007 1505 1,505

SB X7-7 Table 4-A:  Volume Entering the Distribution 
System(s)
Complete one table for each source. 

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

Name of Source CBMWD/MET

Name of Source

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

Baseline Year
Fm SB X7-7 Table 3

* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 
Methodologies Document

NOTES:

This water source is:
The supplier's own water source
A purchased or imported source

2015

GW

This water source is:
The supplier's own water source
A purchased or imported source

10 to 15 Year Baseline - Water into Distribution System



Year 12 2008 2027 2,027
Year 13 2009 340 340
Year 14 2010 290 290
Year 15 0 0

Year 1 2004 2898 2,898
Year 2 2005 1493 1,493
Year 3 2006 625 625
Year 4 2007 1505 1,505
Year 5 2008 2027 2,027

651 651

Volume   
Entering 

Distribution 
System 

Meter Error 
Adjustment* 

Optional
(+/-)

Corrected 
Volume 
Entering 

Distribution 
System

Year 1 1997 0
Year 2 1998 0
Year 3 1999 0
Year 4 2000 0
Year 5 2001 0
Year 6 2002 0
Year 7 2003 0
Year 8 2004 0
Year 9 2005 0
Year 10 2006 0
Year 11 2007 0
Year 12 2008 0
Year 13 2009 0
Year 14 2010 0
Year 15 0 0

Year 1 2004 0
Year 2 2005 0
Year 3 2006 0
Year 4 2007 0
Year 5 2008 0

0

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

Source 4
This water source is:

The supplier's own water source
A purchased or imported source

Source 3
This water source is:

The supplier's own water source
A purchased or imported source

10 to 15 Year Baseline - Water into Distribution System

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System

Name of Source

2015
* Meter Error Adjustment - See guidance in Methodology 1, Step 3 of 

Methodologies Document

NOTES:

SB X7-7 Table 4-A:  Volume Entering the Distribution 

NOTES:

SB X7-7 Table 4-A:  Volume Entering the Distribution 

Baseline Year
Fm SB X7-7 Table 3

Name of Source

5 Year Baseline - Water into Distribution System

2015 Compliance Year - Water into Distribution System



Volume 
Discharged 

from Reservoir 
for 

Distribution 
System 
Delivery

Percent 
Recycled 

Water

Recycled 
Water 

Delivered to 
Treatment 

Plant

Transmission/
Treatment Loss

Recycled 
Volume 
Entering 

Distribution 
System from 

Surface 
Reservoir 

Augmentation

Recycled 
Water 

Pumped by 
Utility*

Transmission/
Treatment 

Losses

Recycled 
Volume 
Entering 

Distribution 
System from 
Groundwater 

Recharge

Year 1 1997 0 0 0 0
Year 2 1998 0 0 0 0
Year 3 1999 0 0 0 0
Year 4 2000 0 0 0 0
Year 5 2001 0 0 0 0
Year 6 2002 0 0 0 0
Year 7 2003 0 0 0 0
Year 8 2004 0 0 0 0
Year 9 2005 0 0 0 0
Year 10 2006 0 0 0 0
Year 11 2007 0 0 0 0
Year 12 2008 0 0 0 0
Year 13 2009 0 0 0 0
Year 14 2010 0 0 0 0
Year 15 0 0 0 0 0

Year 1 2004 0 0 0 0
Year 2 2005 0 0 0 0
Year 3 2006 0 0 0 0
Year 4 2007 0 0 0 0
Year 5 2008 0 0 0 0

0 0 0 0

Total Deductible Volume 
of Indirect Recycled 
Water Entering the 
Distribution System

2015

Groundwater Recharge

NOTES:

*Suppliers will provide supplemental sheets to document the calculation for their input into "Recycled Water Pumped by Utility". The volume reported in this cell must be 
less than total groundwater pumped - See Methodology 1, Step 8, section 2.c.

SB X7-7 Table 4-B: Indirect Recycled Water Use Deduction  (For use only by agencies that are deducting indirect recycled water)

10-15 Year Baseline - Indirect Recycled Water Use

5 Year Baseline - Indirect Recycled Water Use

2015 Compliance -  Indirect Recycled Water Use 

Surface Reservoir Augmentation

Baseline Year
Fm SB X7-7 Table 3



Criteria 1-  Industrial water use is equal to or greater than 12% of gross water use.
Complete SB X7-7 Table 4-C.1

Criteria 2 - Industrial water use is equal to or greater than 15 GPCD.
Complete SB X7-7 Table 4-C.2

Criteria 3 - Non-industrial use is equal to or less than 120 GPCD.
Complete SB X7-7 Table 4-C.3

Criteria 4 - Disadvantaged Community.
Complete SB x7-7 Table 4-C.4

SB X7-7 Table 4-C: Process Water Deduction Eligibility
(For use only by agencies that are deducting process water)  Choose Only One 

NOTES:



Gross Water 
Use Without 

Process 
Water 

Deduction 

Industrial 
Water Use

Percent 
Industrial 

Water 

Eligible 
for 

Exclusion 
Y/N

Year 1 1997 10,281 0% NO
Year 2 1998 9,425 0% NO
Year 3 1999 9,689 0% NO
Year 4 2000 10,300 0% NO
Year 5 2001 9,957 0% NO
Year 6 2002 10,142 0% NO
Year 7 2003 9,725 0% NO
Year 8 2004 10,107 0% NO
Year 9 2005 9,128 0% NO
Year 10 2006 9,161 0% NO
Year 11 2007 9,791 0% NO
Year 12 2008 10,752 0% NO
Year 13 2009 8,644 0% NO
Year 14 2010 8,340 0% NO
Year 15 0 0 NO

Year 1 2004 10,107 0% NO
Year 2 2005 9,128 0% NO
Year 3 2006 9,161 0% NO
Year 4 2007 9,791 0% NO
Year 5 2008 10,752 0% NO

7,633 0% NO
NOTES:

2015

SB X7-7 Table 4-C.1: Process Water Deduction Eligibility  

Criteria 1
Industrial water use is equal to or greater than 12% of gross water use

Baseline Year
Fm SB X7-7 Table 3

10 to 15 Year Baseline - Process Water Deduction Eligibility

5 Year Baseline - Process Water Deduction Eligibility

2015 Compliance Year - Process Water Deduction Eligiblity



Industrial 
Water Use

Population
Industrial 

GPCD

Eligible 
for 

Exclusion 
Y/N

Year 1 1997 50,501 0 NO
Year 2 1998 50,374 0 NO
Year 3 1999 50,391 0 NO
Year 4 2000 51,114 0 NO
Year 5 2001 51,737 0 NO
Year 6 2002 52,710 0 NO
Year 7 2003 53,726 0 NO
Year 8 2004 54,102 0 NO
Year 9 2005 54,286 0 NO
Year 10 2006 54,229 0 NO
Year 11 2007 54,112 0 NO
Year 12 2008 54,167 0 NO
Year 13 2009 54,256 0 NO
Year 14 2010 54,546 0 NO
Year 15 0 0 NO

Year 1 2004 54,102 0 NO
Year 2 2005 54,286 0 NO
Year 3 2006 54,229 0 NO
Year 4 2007 54,112 0 NO
Year 5 2008 54,167 0 NO

49,091 0 NO
NOTES:

2015

SB X7-7 Table 4-C.2: Process Water Deduction Eligibility  

Criteria 2
Industrial water use is equal to or greater than 15 GPCD

Baseline Year
Fm SB X7-7 Table 3

10 to 15 Year Baseline - Process Water Deduction Eligibility

5 Year Baseline - Process Water Deduction Eligibility

2015 Compliance Year - Process Water Deduction Eligibility



Gross Water 
Use Without 

Process Water 
Deduction

Fm SB X7-7 
Table 4 

Industrial 
Water Use

Non-industrial 
Water Use

Population
Fm SB X7-7 

Table 3

Non-Industrial 
GPCD

Eligible for 
Exclusion 

Y/N

Year 1 1997 10,281 10,281 50,501 182 NO
Year 2 1998 9,425 9,425 50,374 167 NO
Year 3 1999 9,689 9,689 50,391 172 NO
Year 4 2000 10,300 10,300 51,114 180 NO
Year 5 2001 9,957 9,957 51,737 172 NO
Year 6 2002 10,142 10,142 52,710 172 NO
Year 7 2003 9,725 9,725 53,726 162 NO
Year 8 2004 10,107 10,107 54,102 167 NO
Year 9 2005 9,128 9,128 54,286 150 NO
Year 10 2006 9,161 9,161 54,229 151 NO
Year 11 2007 9,791 9,791 54,112 162 NO
Year 12 2008 10,752 10,752 54,167 177 NO
Year 13 2009 8,644 8,644 54,256 142 NO
Year 14 2010 8,340 8,340 54,546 136 NO
Year 15 0 0 0 0 NO

Year 1 2004 10,107 10,107 54,102 167 NO
Year 2 2005 9,128 9,128 54,286 150 NO
Year 3 2006 9,161 9,161 54,229 151 NO
Year 4 2007 9,791 9,791 54,112 162 NO
Year 5 2008 10,752 10,752 54,167 177 NO

7,633 7,633 49,091 139 NO
NOTES:

2015

SB X7-7 Table 4-C.3: Process Water Deduction Eligibility   

Criteria 3
Non-industrial use is equal to or less than 120 GPCD

Baseline Year
Fm SB X7-7 Table 3

10 to 15 Year Baseline - Process Water Deduction Eligibility

5 Year Baseline - Process Water Deduction Eligibility

2015 Compliance Year - Process Water Deduction Eligiblity



Service Area 
Median Household 

Income

Percentage of 
Statewide 
Average

Eligible for 
Exclusion? 

Y/N

2010 $53,046 0% YES

NOTES:

SB X7-7 Table 4-C.4: Process Water Deduction Eligibility   

Criteria 4
Disadvantaged Community
Use IRWM DAC Mapping tool http://www.water.ca.gov/irwm/grants/resources_dac.cfm

California Median 
Household Income 

2015 Compliance Year - Process Water Deduction Eligibility

A “Disadvantaged Community” is a community with a median household income less 
than 80 percent of the statewide average. 



Industrial 
Customer's 
Total Water 

Use 

Total 
Volume 

Supplied by 
Water 
Agency

% of Water 
Supplied by 

Water Agency

Customer's 
Total Process  

Water Use

Volume of 
Process 
Water 

Eligible for 
Exclusion for 

this 
Customer

Year 1 1997 0
Year 2 1998 0
Year 3 1999 0
Year 4 2000 0
Year 5 2001 0
Year 6 2002 0
Year 7 2003 0
Year 8 2004 0
Year 9 2005 0
Year 10 2006 0
Year 11 2007 0
Year 12 2008 0
Year 13 2009 0
Year 14 2010 0
Year 15 0 0

Year 1 2004 0
Year 2 2005 0
Year 3 2006 0
Year 4 2007 0
Year 5 2008 0

0

Industrial 
Customer's 
Total Water 

Use 

Total 
Volume 

Supplied by 
Water 
Agency

% of Water 
Supplied by 

Water Agency

Customer's 
Total Process  

Water Use

Volume of 
Process 
Water 

Eligible for 
Exclusion for 

this 
Customer

Industrial Customer 1Name of Industrial Customer

SB X7-7 Table 4-D:  Process Water Deduction - Volume                              Complete a 
separate table for each industrial customer with a process water exclusion

10 to 15 Year Baseline - Process Water Deduction

2015

5 Year Baseline - Process Water Deduction

2015 Compliance Year - Process Water Deduction

NOTES:

Baseline Year
Fm SB X7-7 Table 3

SB X7-7 Table 4-D:  Process Water Deduction - Volume                            Complete a 
separate table for each industrial customer with a process water exclusion

Baseline Year
Fm SB X7-7 Table 3

Name of Industrial Customer Industrial Customer 2



Service Area 
Population
Fm SB X7-7   

Table 3

Annual Gross 
Water Use
Fm SB X7-7

Table 4

Daily Per 
Capita Water 
Use (GPCD) 

Year 1 1997 50,501 10,281 182
Year 2 1998 50,374 9,425 167
Year 3 1999 50,391 9,689 172
Year 4 2000 51,114 10,300 180
Year 5 2001 51,737 9,957 172
Year 6 2002 52,710 10,142 172
Year 7 2003 53,726 9,725 162
Year 8 2004 54,102 10,107 167
Year 9 2005 54,286 9,128 150
Year 10 2006 54,229 9,161 151
Year 11 2007 54,112 9,791 162
Year 12 2008 54,167 10,752 177
Year 13 2009 54,256 8,644 142
Year 14 2010 54,546 8,340 136
Year 15 0 0 0

164

Service Area 
Population
Fm SB X7-7

Table 3

Gross Water Use
Fm SB X7-7

Table 4

Daily Per 
Capita Water 

Use

Year 1 2004 54,102 10,107 167
Year 2 2005 54,286 9,128 150
Year 3 2006 54,229 9,161 151
Year 4 2007 54,112 9,791 162
Year 5 2008 54,167 10,752 177

161

49,091 7,633 139
NOTES:

5 Year Average Baseline GPCD
 2015 Compliance Year GPCD

2015

Baseline Year
Fm SB X7-7 Table 3

SB X7-7 Table 5: Gallons Per Capita Per Day (GPCD)

Baseline Year
Fm SB X7-7 Table 3

10 to 15 Year Baseline GPCD

10-15 Year Average Baseline GPCD
 5 Year Baseline GPCD



164

161

2015 Compliance Year GPCD 139

SB X7-7 Table 6: Gallons per Capita per Day 
Summary From Table SB X7-7 Table 5

10-15 Year Baseline GPCD

5 Year Baseline GPCD

NOTES:



Supporting Documentation

Method 1 SB X7-7 Table 7A

Method 2 SB X7-7 Tables 7B, 7C, and 7D 
Contact DWR for these tables

Method 3 SB X7-7 Table 7-E

Method 4 Method 4 Calculator

SB X7-7 Table 7: 2020 Target Method
Select Only One

Target Method

NOTES:



10-15 Year Baseline                              GPCD
  2020 Target 

GPCD

164 131

SB X7-7 Table 7-A: Target Method 1
20% Reduction

NOTES:



Agency May 
Select More 
Than One as 
Applicable

Percentage of 
Service Area 

in This 
Hydrological 

Region

Hydrologic Region
"2020 Plan" 

Regional 
Targets

Method 3 
Regional 
Targets 
(95%)

North Coast 137 130

North Lahontan 173 164

Sacramento River 176 167

San Francisco Bay 131 124

San Joaquin River 174 165

Central Coast 123 117

Tulare Lake 188 179

South Lahontan 170 162

100% South Coast 149 142

Colorado River 211 200

142

SB X7-7 Table 7-E: Target Method 3 

Target
(If more than one region is selected, this value is calculated.)

NOTES:



5 Year
Baseline GPCD
From SB X7-7           

Table 5

Maximum 2020 
Target*

Calculated
2020 Target

Fm Appropriate 
Target Table

Confirmed 
2020 Target

161 153 142 142

SB X7-7 Table 7-F: Confirm Minimum Reduction for 2020 Target

* Maximum 2020 Target is 95% of the 5 Year Baseline GPCD

NOTES: 



Confirmed
2020 Target
Fm SB X7-7
Table 7-F

10-15 year 
Baseline GPCD

Fm SB X7-7
Table 5

2015 Interim 
Target GPCD

142 164 153

SB X7-7 Table 8: 2015 Interim Target GPCD

NOTES: 



Extraordinary 
Events

Weather 
Normalization

Economic 
Adjustment

TOTAL 
Adjustments

Adjusted 2015 
GPCD 

139 153
From 

Methodology 8 
(Optional)

From 
Methodology 8 

(Optional)

From 
Methodology 
8 (Optional)

0 138.8041681 138.8041681 YES

Optional Adjustments  (in GPCD)

NOTES: 

SB X7-7 Table 9: 2015 Compliance

Did Supplier 
Achieve 
Targeted 

Reduction for 
2015?

Actual 2015 
GPCD

2015 Interim 
Target GPCD

2015 GPCD 
(Adjusted if 
applicable)
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SB X7-7 2020 COMPLIANCE FORM 
 
 
  



 

   

SB X7‐7 2020 Compliance Form

The SB X7‐7 2020 Compliance Form is for the calculation of 2020 compliance only. All 

retail suppliers must complete the SB X7‐7 Compliance Form.  Baseline and target 

calculations are done in the SB X 7‐7 Verification Form.

The SB X7‐7 Verification Form is for the calculation of baselines and targets and is a 

separate workbook from the SB X7‐7 2020 Compliance Form.                                       

Most Suppliers will have completed the SB X7‐7 Verification Form with their 2015 UWMP 

and do not need to complete this form again in 2020. See Chapter 5 Section 5.3 of the 

UWMP Guidebook for more information regarding which Suppliers must, or may, complete 

the SB X7‐7 Verification Form for their 2020 UWMP.  2020 compliance calculations are done 

in the  SB X7‐7 2020 Compliance Form.                                                                                       

The data from the  tables below will not be entered into WUE Data Portal tables. These tables 

will be submitted as separate uploads, in Excel, to WUE Data Portal.                                                            

 Process Water Deduction                                                                                                                                      

SB X7‐7 tables 4‐C, 4‐C.1, 4‐C.2, 4‐C.3, 4‐C.4 and 4‐D                                                                                    

A supplier that will use the process water deduction will complete the appropriate tables 

in Excel, submit them as a separate upload to the WUE Data Portal, and include them in its 

UWMP. 

WUE Data Portal Entry Exceptions



 

   

SB X7‐7 Table 0: Units of Measure Used in 2020 UWMP*          

(select one from the drop down list)                 

Acre Feet

*The unit of measure must be consistent throughout the UWMP, as 

reported in Submittal Table 2‐3.

NOTES:  



 

   



 

   

                                             50,143 2020

SB X7‐7 Table 3: 2020 Service Area Population

2020 Compliance Year Population

NOTES:



 

 

   

   

Exported 

Water *

Change in 

Dist. 

System 

Storage*

(+/‐) 

Indirect 

Recycled 

Water
This column 

will remain 

blank until SB 

X7‐7 Table 4‐B 

is completed.    

 Water 

Delivered 

for 

Agricultural 

Use* 

Process 

Water
This column will 

remain blank 

until SB X7‐7  

Table 4‐D is 

completed. 

                  8,455  1,228                             ‐                            ‐                        7,227 

NOTES:

SB X7‐7 Table 4: 2020 Gross Water Use 

2020 Volume 

Into 

Distribution 

System
This column will 

remain blank 

until SB X7‐7 

Table 4‐A is 

completed.       

2020 Gross Water 

Use 

2020 Deductions

*  Units of measure (AF, MG , or CCF) must remain consistent throughout the UWMP,  as reported in SB X7‐7 Table 

0 and Submittal Table 2‐3.

Compliance 

Year 2020



 

 

   



 

 

 

   

   

Volume 

Discharged 

from 

Reservoir for 

Distribution 

System 

Delivery
1

Percent 

Recycled 

Water

Recycled 

Water 

Delivered 

to 

Treatment 

Plant

Transmission/

Treatment 

Loss
1

Recycled 

Volume 

Entering 

Distribution 

System from 

Surface 

Reservoir 

Augmentation

Recycled 

Water 

Pumped 

by 

Utility
1,2

Transmission/

Treatment 

Losses
1

Recycled 

Volume 

Entering 

Distribution 

System from 

Groundwater 

Recharge

                  ‐                             ‐                             ‐    ‐                                      

1 
 Units of measure (AF, MG , or CCF)  must remain consistent throughout the UWMP,  as reported in SB X7‐7 Table 0 and Submittal Table 2‐3.                              

2
 Suppliers will provide supplemental sheets to document the calculation for their input into "Recycled Water Pumped by Utility". The volume reported in 

this cell must be less than total groundwater pumped ‐ See Methodology 1, Step 8, section 2.c.

SB X7‐7 Table 4‐B: 2020 Indirect Recycled Water Use Deduction  (For use only by agencies that are deducting indirect recycled water)

2020 Surface Reservoir Augmentation

Total Deductible 

Volume of Indirect 

Recycled Water 

Entering the 

Distribution System

2020 Groundwater Recharge

2020 Compliance 

Year



 

   



 

   

2020 Gross 

Water Use 

Without 

Process 

Water 

Deduction 

2020 

Industrial 

Water Use

Percent 

Industrial 

Water 

Eligible 

for 

Exclusion 

Y/N

              7,227  0% NO

NOTES:

SB X7‐7 Table 4‐C.1: 2020 Process Water Deduction Eligibility     
(For use only by agencies that are deducting process water using Criteria 1) 

Criteria 1
Industria l  water use i s  equa l  to or greater than 12% of gross  water use

2020 Compliance 

Year



 

SB X7‐7 Table 4‐C.2: 2020 Process Water Deduction Eligibility                   
(For use only by agencies that are deducting process water using Criteria 2)  

Criteria 2 
Industrial water use is equal to or greater than 15 GPCD 

2020 Compliance 
Year 

2020 
Industrial 
Water Use 

2020 
Population 

2020 
Industrial 
GPCD 

Eligible for 
Exclusion Y/N 

  
              

50,143  
            
‐    

NO 

NOTES: 

 

   



 

   

2020 Gross 

Water Use 

Without 

Process 

Water 

Deduction

Fm SB X7‐7 

Table 4 

2020 

Industrial 

Water Use

2020 Non‐

industrial 

Water Use

2020 

Population

Fm SB X7‐7 

Table 3

Non‐

Industrial 

GPCD

Eligible for 

Exclusion 

Y/N

                7,227                  7,227             50,143                    129  NO

NOTES:

Criteria 3
Non‐industria l  use i s  equal  to or less  than 120 GPCD

SB X7‐7 Table 4‐C.3: 2020 Process Water Deduction Eligibility                                                    
(For use only by agencies that are deducting process water using Criteria 3) 

2020 Compliance 

Year



 

   



 

   

Industrial 

Customer's Total 

Water Use *

Total Volume 

Provided by 

Supplier*

% of Water 

Provided by 

Supplier

Customer's 

Total Process  

Water Use*

Volume of Process 

Water Eligible for 

Exclusion for this 

Customer

                                    ‐   

Compliance Year 

2020

NOTES:

*  Units of measure (AF, MG , or CCF) must remain consistent throughout the UWMP,  as reported in SB X7‐7 

Table 0 and Submittal Table 2‐3.

Enter Name of Industrial Customer 1Name of Industrial Customer

SB X7‐7 Table 4‐D:  2020 Process Water Deduction ‐ Volume                                                                   
Complete a separate table for each industrial customer with a process water exclusion



 

   

2020 Gross Water  
Fm SB X7‐7 Table 4

2020 Population 
Fm SB X7‐7 Table 3

2020 GPCD

7,227                         50,143                        129                          

SB X7‐7 Table 5: 2020 Gallons Per Capita Per Day 

(GPCD)

NOTES:



 

Extraordinary 

Events
1

Weather 

Normalization
1

Economic 

Adjustment
1

129                          ‐                                ‐                           ‐    ‐                    129                    142 YES

NOTES: 

1
 All values are reported in GPCD                                                                                                                                                                                       

2
 2020 Confirmed Target GPCD  is taken from the Supplier's SB X7‐7 Verification Form Table SB X7‐7, 7‐F.

SB X7‐7 Table 9: 2020 Compliance

Optional Adjustments to 2020 GPCD
Did Supplier 

Achieve 

Targeted 

Reduction for 

2020?

Actual 2020 

GPCD
1

2020  Confirmed 

Target GPCD 
1, 2

TOTAL 

Adjustments
1

Adjusted 

2020 GPCD 
1 

(Adjusted if 

applicable)

Enter "0" if Adjustment Not Used
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 The original judgment in this action was entered on or about August 27, 1965.  Pursuant 

to the reserved and continuing jurisdiction of the court under the Judgment herein, certain 

amendments to said Judgment and temporary orders have heretofore been made and entered.  

Continuing jurisdiction of the court for this action is currently assigned to Hon. Abraham Khan.   

 The Motion of Plaintiff WATER REPLENISHMENT DISTRICT OF SOUTHERN 

CALIFORNIA (which originally brought this action under its former name “Central and West 

Basin Water Replenishment District”), and of defendants, City of Lakewood, City of Long 

Beach, Golden State Water Company, California Water Service Company, City of Los Angeles, 

City of Cerritos, City of Downey, City of Signal Hill, Pico Water District, Bellflower-Somerset 

Mutual Water Company, LaHabra Heights County Water District, City of Norwalk, Orchard 

Dale Water District, Montebello Land & Water Company, South Montebello Irrigation District, 

Sativa Los Angeles County Water District, City of Vernon and Central Basin Municipal Water 

District (“Moving Parties”) herein for further amendments to the Judgment, notice thereof and of 

the hearing thereon having been duly and regularly given to all parties, came on for hearing in 

Department 51 of the above-entitled court on December 18, 2013 at 9:00  a.m. before said Hon. 

Abraham Khan.  This “Third Amended Judgment” incorporates amendments and orders 

heretofore made to the extent presently operable and amendments pursuant to said last 

mentioned motion.  To the extent this Amended Judgment is a restatement of the Judgment as 

heretofore amended, it is for convenience in incorporating all matters in one document, is not a 

readjudication of such matters and is not intended to reopen any such matters.  As used 

hereinafter the word “Judgment” shall include the original Judgment entered in this action as 

amended to date, including this Third Amended Judgment.   

 There exists in the County of Los Angeles, State of California, an underground water 

basin or reservoir known and hereinafter referred to as the “Central Basin” or “Basin” described 

in Appendix “1” to this Judgment. 

 Within this Judgment, the following terms, words, phrases and clauses are used by the 

Court with the following meanings: 

 “Adjudicated Storage Capacity” means 220,000 acre-feet of the Available Dewatered 
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Space which has been apportioned herein for Individual Storage Accounts and Community 

Storage. 

 “Administrative Body” is defined in Section II(A). 

 “Administrative Year” means the twelve (12) month period beginning July 1 and ending 

June 30. 

 “Allowed Pumping Allocation” is that quantity in acre feet which the Court adjudges to 

be the maximum quantity which a party should be allowed to extract annually from Central 

Basin as set forth in Part I hereof, which constitutes 80% of such party’s Total Water Right. 

 “Allowed Pumping Allocation for a particular Administrative Year” and “Allowed 

Pumping Allocation in the following Administrative Year” and similar clauses, mean the 

Allowed Pumping Allocation as increased in a particular Administrative Year by any authorized 

carryovers pursuant to Section III(A) of this Judgment and as reduced by reason of any over-

extractions in a previous Administrative Year. 

 “Artificial Replenishment” is the replenishment of Central Basin achieved through the 

spreading or injection of imported or recycled water for percolation thereof into Central Basin by 

a governmental agency, including WRD. 

“Artificial Replenishment Water” means water captured or procured by WRD to 

replenish the Basin, either directly by percolating or injecting the water into the Basin, or 

through in lieu replenishment by substituting surface water (or payment therefor) in lieu of 

production and use of groundwater. 

 “Available Dewatered Space” means the total amount of space available to hold 

groundwater within the Central Basin without causing Material Physical Harm, which space is 

allocated between Adjudicated Storage Capacity and Basin Operating Reserve. 

 “Base Water Right” is the highest continuous extractions of water by a party from Central 

Basin for a beneficial use in any period of five consecutive years after the commencement of 

overdraft in Central Basin and prior to the commencement of this action, as to which there has 

been no cessation of use by that party during any subsequent period of five consecutive years.  

As employed in the above definition, the words “extractions of water by a party” and “cessation 
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of use by that party” include such extractions and cessations by any predecessor or predecessors 

in interest. 

 “Basin Operating Reserve” means a total of 110,000 acre feet of Available Dewatered 

Space available for Basin operations as provided in Section IV(L).  The Basin Operating Reserve 

added to the Adjudicated Storage Capacity equals the amount of Available Dewatered Space. 

 “Calendar Year” is the twelve month period commencing January 1 of each year and 

ending December 31 of each year. 

 “Carryover” is defined in Section III(A). 

 “Carryover Conversion” means the process of transferring water properly held as 

Carryover into Stored Water, or the water so converted to Stored Water. 

 “Central Basin” is the underground basin or reservoir underlying the Central Basin Area, 

the exterior boundaries of which Central Basin are the same as the exterior boundaries of Central 

Basin Area. 

 “Central Basin Area” is the territory described in Appendix “1” to this Judgment and is a 

segment of the territory comprising Plaintiff District. 

 “Central Basin Water Rights Panel” means the constituent body of Watermaster 

consisting of seven (7) Parties elected from among parties holding Allowed Pumping Allocations 

as provided in Section II(B). 

 “CEQA” refers to the California Environmental Quality Act, Public Resources Code 

§§ 21000 et seq. 

 “Community Storage Pool” is defined in Section IV(E). 

 “Declared Water Emergency” means a period commencing with the adoption of a 

resolution of the Board of Directors of WRD declaring that conditions within the Central Basin 

relating to natural and imported supplies of water are such that, without implementation of the 

water emergency provisions of this Judgment, the water resources of the Central Basin risk 

degradation.  Such Declaration may be made as provided in Section III(A)(3).    

“Disadvantaged Community” means any area that is served by a Water Purveyor and that 

consists of one or more contiguous census tracts which, based upon the most-recent United 
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States Census data, demonstrates a median household income which is less than eighty percent 

(80%) of the median household income for all Census Tracts within the state of California.  The 

identification of Disadvantaged Communities shall be made by Watermaster following each 

decennial census.  

 “Extraction,” “extractions,” “extracting,” “extracted,” and other variations of the same 

noun and verb, mean pumping, taking, diverting or withdrawing groundwater by any manner or 

means whatsoever from Central Basin. 

 “Imported Water” means water brought into Central Basin Area from a non-tributary 

source by a party and any predecessors in interest, either through purchase directly from 

Metropolitan Water District of Southern California (“MWD”), the Central Basin Municipal 

Water District (“CBMWD”), or any other MWD member agency and additionally, as to the 

Department of Water and Power of the City of Los Angeles, water brought into the Central Basin 

Area by that party by means of the Owens River Aqueduct.  In the case of water imported for 

storage by a party pursuant to this Judgment, “Imported Water” means water brought into the 

Central Basin from any non-tributary source as one method for establishing storage in the 

Central Basin. 

 “Imported Water Use Credit” is the annual amount, computed on a calendar year basis, of 

Imported Water which any party and any predecessors in interest, who have timely made the 

required filings under Water Code Section 1005.1, have imported into Central Basin Area in any 

calendar year and subsequent to July 9, 1951, for beneficial use therein, but not exceeding the 

amount by which that party and any predecessors in interest reduces his or their extractions of 

groundwater from Central Basin in that calendar year from the level of his or their extractions in 

the preceding calendar year, or in any prior calendar year not earlier than the calendar year 1950, 

whichever is the greater.  

 “Individual Storage Allocation” is defined in Section IV(D). 

 “Majority Protest” means a written protest filed with the Administrative Body of 

Watermaster within sixty (60) days following a protested event or decision, which evidences the 

concurrence of a majority of the Allowed Pumping Allocations held within the Basin as of the 
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date thereof. 

 “Material Physical Harm” means material physical injury or a material diminution in the 

quality or quantity of groundwater available within the Basin to support extraction of Total 

Water Rights or Stored Water, that is demonstrated to be attributable to the placement, recharge, 

injection, storage or recapture of Stored Water in the Central Basin, including, but not limited to, 

degradation of water quality, liquefaction, land subsidence and other material physical injury 

caused by elevated or lowered groundwater levels.  Material Physical Harm does not include 

“economic injury” that results from other than direct physical causes, including any adverse 

effect on water rates, lease rates, or demand for water.  Once fully mitigated, physical injury 

shall no longer be considered to be material. 

 “Natural Replenishment” means and includes all processes other than “Artificial 

Replenishment” by which water may become a part of the groundwater supply of Central Basin. 

 “Natural Safe Yield” is the maximum quantity of groundwater, not in excess of the long 

term average annual quantity of Natural Replenishment, which may be extracted annually from 

Central Basin without eventual depletion thereof or without otherwise causing eventual 

permanent damage to Central Basin as a source of groundwater for beneficial use, said maximum 

quantity being determined without reference to Artificial Replenishment.  

 “Outgoing Watermaster” is the State of California, Department of Water Resources, the 

Watermaster appointed pursuant to the terms of the Judgment before this Third Amendment. 

“Overdraft” is that condition of a groundwater basin resulting from extractions in any 

given annual period or periods in excess of the long term average annual quantity of Natural 

Replenishment, or in excess of that quantity which may be extracted annually without otherwise 

causing eventual permanent damage to the basin. 

 “Party” means a party to this action.  Whenever the term “party” is used in connection 

with a quantitative water right, or any quantitative right, privilege or obligation, or in connection 

with the assessment for the budget of the Watermaster, it shall be deemed to refer collectively to 

those parties to whom are attributed a Total Water Right in Part I of this Judgment. 

 “Person” or “persons” include individuals, partnerships, associations, governmental 
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agencies and corporations, and any and all types of entities. 

 “Recycled Water” means water that has been reclaimed through treatment appropriate for 

its intended use in compliance with applicable regulations. 

 “Regional Disadvantaged Communities Incentive Program” means a program to be 

developed by Watermaster in the manner provided in Section II(H) of this Judgment, and 

approved by the Court, whereby a portion of the Community Storage Pool is made available to 

or for the benefit of Disadvantaged Communities, on a priority basis within the Central Basin.  

 “Replenishment Assessment” means the replenishment assessment imposed by WRD 

upon each acre-foot of groundwater extracted from the Central Basin pursuant to WRD’s 

enabling act, California Water Code §§ 60000 et seq.  

 “Small Water Producers Group” means a body consisting of parties holding no greater 

than 5,000 acre-feet of Allowed Pumping Allocation, as set forth on Appendix 3 hereto and as 

may be modified from time to time by the Group’s own procedures and the requirements set 

forth in Appendix 3. 

 “Storage Panel” or “Central Basin Storage Panel” means a bicameral constituent body of 

Watermaster consisting of (i) the Central Basin Water Rights Panel and (ii) the Board of 

Directors of WRD. 

 “Storage Project” means an activity pertaining to the placement, recharge, injection, 

storage, transfer, or recapture of Stored Water within the Basin, but does not include actions by 

WRD undertaken in connection with its replenishment activities. 

 “Stored Water” means water, including Recycled Water, held within Available 

Dewatered Space as a result of spreading, injection, in-lieu delivery, or Carryover Conversion, 

where there is an intention to subsequently withdraw the water for reasonable and beneficial use 

pursuant to this Judgment. 

 “Total Water Right” is the quantity arrived at in the same manner as in the computation 

of “Base Water Right,” but including as if extracted in any particular year the Imported Water 

Use Credit, if any, to which a particular party may be entitled. 

 “Water” includes only non-saline water, which is that having less than 1,000 parts of 
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chlorides to 1,000,000 parts of water. 

 “Water Augmentation Project” means pre-approved physical actions and management 

activities that provide demonstrated appreciable increases in long-term annual groundwater yield 

in the Basin that are initiated as provided in this Judgment after January 1, 2013. 

“Water Purveyor” means a Party (and successors in interest) which sells water to the 

public, whether a regulated public utility, mutual water company or public entity.  As that term is 

used in Section III(B)(6), “Water Purveyor,” in addition to the foregoing, means a Party which 

has a connection or connections for the taking of Imported Water through the Metropolitan 

Water District of Southern California (“MWD”), or through a MWD-member agency, or access 

to such Imported Water through such connection, and which normally supplies at least a part of 

its customers’ water needs with such Imported Water.  

 “Watermaster” is defined in Part II and is comprised of (i) the Administrative Body, (ii) 

the Central Basin Water Rights Panel, and (iii) the Central Basin Storage Panel.  Watermaster, 

and the various constituent bodies of Watermaster, as designated in this Judgment, exist as a 

special master pursuant to this Judgment and Watermaster serves at the pleasure of the Court.  

Nothing herein shall be construed as creating an independent designation of “Watermaster” as a 

public agency subject to the provisions of CEQA, nor does membership or participation as the 

designated Watermaster expand any statutory, constitutional, or other powers of the members 

serving as part of the Watermaster. 

 “West Coast Basin” is the groundwater basin adjacent to the Central Basin which is the 

subject of a separate adjudication of groundwater rights in California Water Service Company, et 

al. v. City of Compton, et al., Los Angeles Superior Court Case No. 506806. 

 “WRD” or “Water Replenishment District” is the plaintiff herein, the Water 

Replenishment District of Southern California, a special district of the State of California, which 

brought this action under its former name, “Central and West Basin Water Replenishment 

District.” 

 In those instances where any of the above-defined words, terms, phrases or clauses are 

utilized in the definition of any of the other above-defined words, terms, phrases and clauses, 
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such use is with the same meaning as is above set forth. 

 

 NOW THEREFORE, IT IS ORDERED, DECLARED, ADJUDGED AND DECREED 

WITH RESPECT TO THE ACTION AND CROSS-ACTION AS FOLLOWS: 

 

I. DECLARATION AND DETERMINATION OF WATER RIGHTS OF 

PARTIES; RESTRICTION ON THE EXERCISE THEREOF.1 

A. Determination of Rights of Parties. 

(1)  Each party, except defendants The City of Los Angeles and 

Department of Water and Power of the City of Los Angeles, whose name is set 

forth in Appendix 2 and by this reference made a part hereof,  and after whose 

name there appears under the column “Total Water Right” a figure other than “0,” 

is the owner of and has the right to extract annually groundwater from Central 

Basin for beneficial use in the quantity set forth after that party’s name under said 

column “Total Water Right” as of the close of the Administrative Year ending 

June 30, 2012 in accordance with the Watermaster Reports on file with this Court 

and the records of the Plaintiff.  This tabulation does not take into account 

additions or subtractions from any Allowed Pumping Allocation of a producer for 

the 2012-2013 Administrative Year, nor other adjustments not representing 

change in fee title to water rights, such as leases of water rights, nor does it 

include the names of lessees of landowners where the lessees are exercising the 

water rights.  The exercise of all water rights is subject, however, to the 

provisions of this Judgment as hereinafter contained.  All of said rights are of the 

same legal force and effect and are without priority with reference to each other.  

Each party whose name is  set forth in the tabulation in Appendix “2” of this 

                                                 

1 Headings in the Judgment are for purposes of reference and the language of said headings do not constitute, other 

than for such purpose, a portion of this Judgment. 
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Judgment, and after whose name there appears under the column “Total Water 

Right” the figure “0,” owns no rights to extract any groundwater from Central 

Basin, and has no right to extract any groundwater from Central Basin. 

(2) Defendant The City of Los Angeles is the owner of the right to 

extract fifteen thousand (15,000) acre feet per annum of groundwater from 

Central Basin, but it has the right and ability to purchase or lease additional rights 

to extract groundwater and increase its Allowed Pumping Allocation.  Defendant 

Department of Water and Power of the City of Los Angeles has no right to extract 

groundwater from Central Basin except insofar as it has the right, power, duty or 

obligation on behalf of defendant The City of Los Angeles to exercise the water 

rights in Central Basin of defendant The City of Los Angeles.  The exercise of 

said rights is subject, however, to the provisions of this Judgment hereafter 

contained, including but not limited to, sharing with other parties in any 

subsequent decreases or increases in the quantity of extractions permitted from 

Central Basin, pursuant to continuing jurisdiction of the Court, on the basis that 

fifteen thousand (15,000) acre feet (and any increase in its Allowed Pumping 

Allocation) bears to the Allowed Pumping Allocations of the other parties.  

(3) No party to this action is the owner of or has any right to extract 

groundwater from Central Basin except as herein affirmatively determined. 

B. Parties Enjoined as to Quantities of Extractions. 

(1) Each party, other than The State of California and The City of Los 

Angeles and Department of Water and Power of The City of Los Angeles, is 

enjoined and restrained in any Administrative Year commencing after the date 

this Judgment becomes final from extracting from Central Basin any quantity of 

Water greater than the party’s Allowed Pumping Allocation as hereinafter set 

forth next to the name of the party in the tabulation appearing in Appendix 2 at 

the end of this Judgment, subject to further provisions of this Judgment.  Subject 

to such further provisions, the officials, agents and employees of The State of 
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California are enjoined and restrained in any such Administrative Year from 

extracting from Central Basin collectively any quantity of water greater than the 

Allowed Pumping Allocation of The State of California as hereinafter set forth 

next to the name of that party in the same tabulation.  Each party adjudged and 

declared above not to be the owner of and not to have the right to extract 

groundwater from Central Basin is enjoined and restrained in any Administrative 

Year commencing after the date this Judgment becomes final from extracting any 

groundwater from Central Basin, except as may be hereinafter permitted to any 

such party under this Judgment.   

(2) The total extraction right for each party includes a party’s Allowed 

Pumping Allocation (to the extent not transferred by agreement or otherwise), any 

contractual right acquired through lease or other agreement to extract or use the 

rights of another party, and any right to extract Stored Water or Carryover as 

provided in this Judgment.  No party may extract in excess of 140% of the sum of 

(i) the party’s Allowed Pumping Allocation and (ii) the party’s leased water, 

except upon prior approval by the applicable body of Watermaster as required 

pursuant to Section IV(J)as provided herein.  Upon application, the body specified 

in Section IV(J) shall approve a party’s request to extract water in excess of such 

limit, provided there is no Material Physical Harm.  Requests to extract water in 

excess of such limit shall be reviewed and either approved or denied within thirty 

(30) days of such request. 

(3) Defendant The City of Los Angeles is enjoined and restrained in 

any Administrative Year commencing after the date this Judgment becomes final 

from extracting from Central Basin any quantity of water greater than fifteen 

thousand (15,000) acre feet or its Allowed Pumping Allocation, as recognized by 

the Watermaster, if it acquires additional rights to pump groundwater through 

purchase or lease, subject to further provisions of this Judgment, including but not 

limited to, sharing with other parties in any subsequent decreases or increases in 
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the quantity of extractions permitted from Central Basin by parties, pursuant to 

continuing jurisdiction of the Court, on the basis that fifteen thousand (15,000) 

acre feet (or the adjusted Allowed Pumping Allocation if additional rights are 

acquired) bears to the Allowed Pumping Allocations of the other parties.  

Defendant Department of Water and Power of The City of Los Angeles is 

enjoined and restrained in any Administrative Year commencing after the date 

this Judgment becomes final from extracting from Central Basin any quantity of 

water other than such as it may extract on behalf of defendant The City of Los 

Angeles, and which extractions, along with any extractions by said City, shall not 

exceed that quantity permitted by this Judgment to that City in any Administrative 

Year.  Whenever in this Judgment the term “Allowed Pumping Allocation” 

appears, it shall be deemed to mean as to defendant The City of Los Angeles the 

quantity of fifteen thousand (15,000) acre feet unless the City of Los Angeles has 

acquired through purchase or lease right to extract additional groundwater.  The 

limit on extraction as provided in the preceding Section I(B)(1) shall also apply to 

The City of Los Angeles. 

(4) Any rights decreed and adjudicated herein may be transferred, 

assigned, licensed or leased by the owner thereof provided, however, that no such 

transfer shall be complete until compliance with the appropriate notice procedures 

established by Watermaster.  

(5) Unless a party elects otherwise, production of water from the Basin 

for the use or benefit of the parties hereto shall be counted against the party’s total 

extraction right in the following order: (i) Increased extractions by certain 

qualified water rights holders pursuant to Section IV(K), (ii) Exchange Pool 

production, (iii) production of Carryover water, (iv) production of leased water, , 

(v) production of Allowed Pumping Allocation, (vi) production of Stored Water, 

(vii) production of Drought Carryover (according to Watermaster’s Rules), and 

(viii) production of water under an agreement with WRD during a period of 
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emergency pursuant to Section III(B)(6). 

C. Parties Enjoined as to Export of Extractions.  

 Except as expressly authorized herein, or upon further order of the Court, all 

parties are enjoined and restrained from transporting water extracted from the Central 

Basin outside the boundaries of the Central Basin Area.  For purposes of this Section, 

water supplied by a Water Purveyor to its customers located within any of its service 

areas contiguous to the Central Basin or within WRD’s service area shall be exempt from 

the export prohibition of this Section provided that the Water Purveyor also provides 

water to a service area that overlies the Basin in whole or in part.  The foregoing 

exemption is not made, nor is it related to, a determination of an underflow between the 

basins, a cost or benefit allocation, or any other factor relating to the allocation of the 

Replenishment Assessment by WRD.  Further, this injunction and restriction does not 

apply to export of water that will take place pursuant to contractual obligations 

specifically identified on Appendix 4, nor does it apply to export of Stored Water not 

having its origin in Carryover Conversion.  The export identified on Appendix 4 may 

continue to the extent that any such extraction does not violate any other provisions of 

this Judgment, provided however that no such export identified on Appendix 4 shall 

exceed 5,000 acre-feet in any Year. 

 

II. APPOINTMENT OF WATERMASTER; WATERMASTER ADMINISTRATION 

PROVISIONS.   

 The particular bodies specified below are, jointly, hereby appointed Watermaster, 

for an indefinite term, but subject to removal by the Court, to administer this Judgment.  Such 

bodies, which together shall constitute the “Watermaster,” shall have restricted powers, duties 

and responsibilities as specified herein, it being the court’s intention that particular constituent 

bodies of Watermaster have only limited and specified powers over certain aspects of the 

administration of this Judgment.  The Outgoing Watermaster will exercise reasonable diligence 

in the complete transition of Watermaster duties and responsibilities within a reasonable time 
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following entry of this order, and to make available to the new Watermaster all records 

concerning Watermaster activities.  The chair of the Central Basin Water Rights Panel (defined 

below) shall thereafter represent the Watermaster before the Court. 

A. The Administrative Body.   

 Plaintiff Water Replenishment District of Southern California (“WRD”) is 

appointed the Administrative Body of the Central Basin Watermaster (“Administrative 

Body”).  In order to assist the Court in the administration of the provisions of this 

Judgment and to keep the Water Rights Panel and the Court fully advised in the 

premises, the Administrative Body shall have the following duties, powers and 

responsibilities: 

(1) To Require Reports, Information and Records.   

 In consultation with the Water Rights Panel, the Administrative Body 

shall require the parties to furnish such reports, information and records as may be 

reasonably necessary to determine compliance or lack of compliance by any party 

with the provisions of this Judgment.   

(2) Storage Projects.   

 The Administrative Body shall exercise such powers as may be 

specifically granted to it under this Judgment with regard to Stored Water. 

(3) Annual Report.   

 The Administrative Body shall prepare, on or before the 15th day of the 

fourth month following the end of the preceding Administrative Year, an annual 

report for the consideration of the Water Rights Panel.   The Chair of the Water 

Rights Panel shall submit to the Court either (1) the annual report prepared by the 

Administrative Body, following the adoption by the Water Rights Panel, or (2) an 

annual report separately prepared and adopted by the Water Rights Panel.  The 

annual report prepared by the Administrative Body shall be limited to the 

following, unless otherwise required by the Court:   

(a) Groundwater extractions 
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(b) Storage Accounts maintained by each party 

(c) Status of the Regional Disadvantaged Community 

Incentive Program, if approved by the Court 

(d) Exchange Pool operation 

(e) Use of Imported Water 

(f) Violations of this Judgment and corrective action taken by 

bodies of Watermaster having jurisdiction as provided in this 

Judgment  

(g) Change of ownership of Total Water Rights  

(h) Watermaster administration costs  

(i) Water spread or imported into the Basin 

(j) Water Augmentation Projects 

(k) Whether the Administrative Body has become aware of the 

development of a Material Physical Harm, or imminent threat of the 

development of a Material Physical Harm, as required pursuant to 

Section IV(B) of this Judgment 

(l) Other matters as agreed with the Water Rights Panel 

(m) Recommendations, if any. 

In consultation with the Water Rights Panel, the Administrative Body shall 

provide reasonable notice to all parties of all material actions or determinations by 

Watermaster or any constituent body thereof, and as otherwise provided by this 

Third Amended Judgment. 

(4) Annual Budget and Appeal Procedure in Relation Thereto.   

 By April 1 of each Administrative Year, the Administrative Body shall 

prepare a proposed administrative budget for the subsequent year stating the 

anticipated expense for performing the administrative functions specified in this 

Judgment (the “Administrative Budget”).  The Administrative Body shall mail a 

copy of the proposed Administrative Budget to each of the Parties at least 60 days 
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before the beginning of each Administrative Year.  The Administrative Budget 

mailed to the Parties shall provide sufficient detail in the Administrative Budget 

to demonstrate a separation in accounting between the Administrative Budget and 

WRD’s Replenishment Assessment and operating budget.  For the first 

Administrative Year of operation under this Third Amended Judgment, if the 

Administrative Body is unable to meet the above time requirement, the 

Administrative Body shall mail said copies as soon as possible.  The first year the 

Administrative Budget is prepared, the amount of that budget shall not exceed an 

amount equal to fifty percent (50%) of the 2012-2013 charge for Watermaster 

service for the Central Basin collected from Parties by the California Department 

of Water Resources.  At all times, the Administrative Body shall maintain a 

separation in accounting between the Administrative Budget and WRD’s 

Replenishment Assessment and operating budget.  All increases in future budgets 

for the Administrative Body above the amount set forth above shall be subject to 

approval by the Water Rights Panel following a public meeting to be held prior to 

the beginning of the Administrative Year, provided that the approved budget shall 

not be less than the amount of the first-year budget for the Administrative Body, 

except upon further order of the Court.  Any administrative function by WRD 

already paid for by the Replenishment Assessment shall not be added as an 

expense in the Administrative Budget.  Similarly, any expense paid for by the 

Administrative Budget shall not be added to WRD’s operating budget, or 

otherwise added to the calculation of the Replenishment Assessment. While WRD 

may approve the proposed Administrative Budget at the same meeting in which 

WRD adopts its annual Replenishment Assessment or annual budget, the 

Administrative Body’s budget shall be separate and distinct from the 

Replenishment Assessment imposed pursuant to Water Code §60317 and WRD’s 

operating budget.  

 If approval by the Water Rights Panel is required pursuant to the 
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foregoing, the Water Rights Panel shall act upon the proposed budget within 15 

calendar days after the public meeting.  If the Water Rights Panel does not 

approve the budget prior to such deadline, the matter may be appealed to the 

Court within sixty (60) days.  If any Party hereto has any objection to the 

Administrative Budget, it shall present the same in writing to Watermaster within 

15 days after the date of mailing of said tentative budget by the Administrative 

Body.  The Parties shall make the payments otherwise required of them to the 

Administrative Body even though an appeal of such budget may be pending.  

Upon any revision by the Court, the Administrative Body shall either remit to the 

Parties their pro rata portions of any reduction in the budget, or shall credit their 

accounts with respect to their budget assessments for the next ensuing 

Administrative Year, as the Court shall direct.  

 The amount of the Administrative Budget to be assessed to each party 

shall be determined as follows:  If that portion of the final budget to be assessed to 

the Parties is equal to or less than $20.00 per party then the cost shall be equally 

apportioned among the Parties.  If that portion of the final budget to be assessed to 

Parties is greater than $20.00 per party then each Party shall be assessed a 

minimum of $20.00.  The amount of revenue expected to be received through the 

foregoing minimum assessments shall be deducted from that portion of the final 

budget to be assessed to the Parties and the balance shall be assessed to the Parties 

having Allowed Pumping Allocation, such balance being divided among them 

proportionately in accordance with their respective Allowed Pumping Allocation.  

 Payment of the assessment provided for herein, subject to adjustment by 

the Court as provided, shall be made by each such party prior to beginning of the 

Administrative Year to which the assessment relates, or within 40 days after the 

mailing of the tentative budget, whichever is later.  If such payment by any Party 

is not made on or before said date, the Administrative Body shall add a penalty of 

5% thereof to such party’s statement.  Payment required of any Party hereunder 
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may be enforced by execution issued out of the Court, or as may be provided by 

order hereinafter made by the Court, or by other proceedings by the Watermaster 

or by any Party on the Watermaster’s behalf. 

 Any money unexpended at the end of any Administrative Year shall be 

applied to the budget of the next succeeding Administrative Year.  The 

Administrative Body shall maintain no reserves. 

 Notwithstanding the above, no part of the budget of the Administrative 

Body shall be assessed to WRD or to any Party who has not extracted water from 

Central Basin for a period of two successive Administrative Years prior to the 

Administrative Year in which the tentative budget should be mailed by the 

Administrative Body under the provisions of this subparagraph (4). 

(5) Rules.   

 The Administrative Body may adopt, and amend from time to time, rules 

consistent with this Judgment as may be reasonably necessary to carry out duties 

under the provisions of this Judgment within its particular area of responsibility.  

The Body shall adopt its first set of rules and procedures within three (3) months 

following entry of this Third Amended Judgment.  The rules shall be effective on 

such date after the mailing thereof to the Parties as is specified by the Body, but 

not sooner than thirty (30) days after such mailing. 

B. The Central Basin Water Rights Panel.   

 The Central Basin Water Rights Panel of the Central Basin Watermaster (“Water Rights 

Panel”) shall consist of seven (7) members, each of which is a Party.  The term of each member 

of the Panel, with the exception of the seat held by the Small Water Producers Group, as 

provided herein, shall be limited to four years. The Court will make the initial appointments to 

the Central Basin Water Rights Panel upon motion by Parties consistent with the categories set 

forth below at or about the time of entry of this Third Amended Judgment, and shall establish a 

procedure for the staggered terms of such members.  Thereafter, elections of members of the 

Panel shall be held as provided herein.  One (1) such member of the Water Rights Panel shall be 
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elected by vote of the Small Water Producers Group conducted in accordance with its own 

procedures, provided such Group, as of the date of the election, consists of at least five (5) 

members who are Water Purveyors.  One (1) such member of the Water Rights Panel shall be 

elected by vote of Parties with Allowed Pumping Allocation of less than 5,000 acre-feet who are 

not members of the Small Water Producers Group or, if the Small Water Producers Group does 

not then qualify following a continuous six-month period of non-qualification as provided 

herein, then two (2) such members shall be so selected.  One (1) such member of the Water 

Rights Panel shall be elected by vote of Parties with Allowed Pumping Allocation of at least 

5,000 acre-feet but less than 10,000 acre-feet.  Three (3) such members of the Water Rights 

Panel shall be elected by vote of Parties with Allowed Pumping Allocation of 10,000 acre-feet or 

greater.  One (1) such member of the Water Rights Panel shall be elected by a vote of all holders 

of Allowed Pumping Allocations, with each such holder being entitled to one vote, such member 

to be elected by a plurality of the votes cast, following a nomination procedure to be established 

in the Water Rights Panel’s rules.  In the event of a tie, the seventh member shall be determined 

as may be provided in the Water Rights Panel’s rules, or otherwise by the court.  Except as 

otherwise provided in this Section, each such rights holder shall have the right to cast a total 

number of votes equal to the number of acre-feet of its Allowed Pumping Allocation (rounded to 

the next highest whole number).  With the exception of voting for the seventh member, Parties 

shall be entitled to vote only for candidates within the category(ies) that represent that Party’s 

Allowed Pumping Allocation.  For example, parties who are members of the Small Water 

Producers Group are entitled to vote only for the Small Water Producer Group member and the 

seventh member of the Water Rights Panel, and so on.  Parties are not permitted to split votes. 

The results of such election shall be reported to the Court for confirmation of each member’s 

appointment to the Water Rights Panel of Watermaster.  The elected members of the Water 

Rights Panel shall be those candidates receiving the highest vote total in their respective 

categories.  The Water Rights Panel shall hold its first meeting within thirty (30) days of the date 

this Third Amended Judgment becomes final.  The Water Rights Panel shall develop rules for its 

operation consistent with this Judgment.  The Water Rights Panel shall take action, including the 



 

 

24 
THIRD AMENDED JUDGMENT 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

election of its Chair, by majority vote of its members.  Election of the Chair shall occur every 

two years, with no Party serving as Chair for consecutive terms. Members of the Water Rights 

Panel shall serve without compensation.  All references to Annual Pumping Allocation, as used 

herein, are as determined by the last published Watermaster report. 

(1) The Water Rights Panel shall have the following duties and 

responsibilities: 

(a) Enforcement of Adjudicated Rights.  As against the other 

bodies of Watermaster, the Water Rights Panel shall have exclusive 

authority to move the Court to take such action as may be necessary to 

enforce the terms of the Judgment with regard to the extraction of 

Allowed Pumping Allocation and the maintenance of adjudicated 

groundwater extraction rights as provided in this Judgment. 

(b) Requirement of Measuring Devices.  The Water Rights 

Panel shall require all parties owning or operating any facilities for the 

extraction of groundwater from Central Basin to install and maintain at 

all times in good working order at such party’s own expense, 

appropriate measuring devices at such times and as often as may be 

reasonable under the circumstances and to calibrate or test such 

devices. 

(c) Inspections by Watermaster.  The Water Rights Panel may 

make inspections of groundwater production facilities, including 

aquifer storage and recovery facilities, and measuring devices at such 

times and as often as may be reasonable under the circumstances and 

to calibrate or test such devices. 

(d) Reports.  Annually, the Water Rights Panel, in cooperation 

with the Administrative Body, shall report to the Court, concerning 

any or all of the following: 

(i)  Groundwater extractions 
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(ii)   Exchange Pool operation 

(iii)   Status of the Regional Disadvantaged 

Community Incentive Program, if approved by the Court 

(iv)    Violations of this Judgment and corrective 

action taken or sought 

(v)    Change of ownership of Total Water Rights  

(vi)    Assessments made by the Water Rights 

Panel and any costs incurred 

(vii) Whether the Water Rights Panel has become 

aware of the development of a Material Physical Harm, or 

imminent threat of the development of a Material Physical 

Harm, as required pursuant to Section IV(B) of this 

Judgment 

(viii)   Recommendations, if any. 

 As provided in Section II.A(3), the Water Rights Panel may adopt the 

annual report prepared by the Administrative Body, and submit the same to the 

Court, or the Water Rights Panel may prepare, adopt and submit to the Court a 

separate report. The Chair of the Water Rights Panel shall be responsible for 

reporting to the Court concerning adjudicated water rights issues in the Basin.  

(2) Assessment.  The Water Rights Panel shall assess holders of water 

rights within the Central Basin an annual amount not to exceed $1.00 per acre-

foot of Allowed Pumping Allocation, by majority vote of the members of the 

Water Rights Panel.  The body may assess a higher amount, subject to being 

overruled by Majority Protest.  The assessment is intended to cover any costs 

associated with reporting responsibilities, any Judgment enforcement action, and 

the review of storage projects as a component of the “Storage Panel” as provided 

below.  It is anticipated that this body will rely on the Administrative Body’s staff 

for the functions related to the Administrative Body’s responsibilities, but the 
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Water Rights Panel may engage its own staff if required in its reasonable 

judgment.  Assessments will constitute a lien on the water right assessed, 

enforceable as provided in this Judgment. 

(3) Rules.  The Water Rights Panel may adopt and amend from time to 

time, at an open meeting of that Panel, rules consistent with this Judgment as may 

be reasonably necessary to carry out duties under the provisions of this Judgment 

within its particular area of responsibility.  The Panel shall adopt its first set of 

rules and procedures within three (3) months following entry of this Third 

Amended Judgment.  The rules shall be effective on such date after the mailing 

thereof to the Parties as is specified by the Panel, but not sooner than thirty (30) 

days after such mailing.    

C. The Storage Panel.   

 The Storage Panel of the Central Basin Watermaster (“Storage Panel”) shall be a 

bicameral body consisting of (i) the Water Rights Panel and (ii) the Board of Directors of 

WRD.  Action by the Storage Panel shall require separate action by a majority of each of 

its constituent bodies.  The Storage Panel shall have the duties and responsibilities 

specified with regard to the Provisions for the Storage and Extraction of Stored 

Groundwater as set forth in Part IV and the other provisions of this Judgment. 

D. Use of Facilities and Data Collected by Other Governmental Agencies.  

 Where practicable, the three bodies constituting the Central Basin Watermaster 

should not duplicate the collection of data relative to conditions of the Central Basin 

which is then being collected by one or more governmental agencies, but where 

necessary each such body may collect supplemental data.  Where it appears more 

economical to do so, the Watermaster and its constituent bodies are directed to use such 

facilities of other governmental agencies as are available to it under either no cost or cost 

agreements with respect to the receipt of reports, billings to parties, mailings to parties, 

and similar matters. 

E. Appeal from Watermaster Decisions.   
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 Appeals concerning the budget proposed by the Administrative Body shall be 

governed by Section II(A)(4) of this Judgment.  Appeals concerning decisions by the 

Storage Panel shall be governed by Section IV(P) of this Judgment.  With respect to all 

other objections by a Party to any action or decision by the Watermaster, such objections 

will be governed by this Section II(E).  Any party interested therein who objects to any 

rule, determination, order or finding made by the Watermaster or any constituent body 

thereof, may object thereto in writing delivered to the Administrative Body within 30 

days after the date the Watermaster, or any constituent body thereof, mails written notice 

of the making of such rule, determination, order or finding.  Within 30 days after such 

delivery the Watermaster, or the affected constituent body thereof, shall consider said 

objection and shall amend or affirm his rule, determination, order or finding and shall 

give notice thereof to all parties.  Any such party may file with the Court within 60 days 

from the date of said notice any objection to such rule, determination, order or finding of 

the Watermaster, or any constituent body thereof, and bring the same on for hearing 

before the Court at such time as the Court may direct, after first having served said 

objection upon all other parties.  The Court may affirm, modify, amend or overrule any 

such rule, determination, order or finding of the Watermaster or its affected constituent 

body.  Any objection under this paragraph shall not stay the rule, determination, order or 

finding of the Watermaster.  However, the Court, by ex parte order, may provide for a 

stay thereof on application of any interested party on or after the date that any such party 

delivers to the Watermaster any written objection. 

F. Effect of Non-Compliance by Watermaster With Time Provisions.   

 Failure of the Watermaster to perform any duty, power or responsibility set forth 

in this Judgment within the time limitation herein set forth shall not deprive the 

Watermaster or its applicable constituent body of authority to subsequently discharge 

such duty, power or responsibility, except to the extent that any such failure by the 

Watermaster may have rendered some otherwise required act by a party impossible. 

G. Limitations on Administrative Body.   
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 WRD shall not acquire Central Basin water rights, nor lease Central Basin water 

or water rights to or from any Party or third party. However, the foregoing shall (i) not be 

interpreted to restrict WRD’s ability or authority to acquire water from any source for 

purposes of Artificial or Natural Replenishment or for water quality activities, and (ii) 

not restrict WRD’s authority under California Water Code Section 60000 et seq. to 

develop reclaimed, recycled or remediated water for groundwater replenishment 

activities. 

H. Regional Disadvantaged Communities Incentive Program.   

 The Water Rights Panel, acting through the General Manager of WRD, shall 

develop a Regional Disadvantaged Communities Incentive Program, pursuant to which a 

portion of the Community Storage Pool is reserved for the benefit of Disadvantaged 

Communities within the Central Basin.  Nothing in this Judgment, nor the establishment 

of such a program, shall diminish the rights otherwise granted to Parties under this 

Judgment, including but not limited to the right to place water in storage in the 

Community Storage Pool.  The Water Rights Panel shall meet within thirty (30) days of 

its formation to identify and consider potential third-party independent consultants who 

may be retained to design the program, including those recommended by the General 

Manager of WRD.  The Water Rights Panel shall select a consultant within thirty (30) 

days thereafter.  In the event the General Manager of WRD objects to the selected 

consultant, in writing, then the Water Rights Panel and the General Manager of WRD  

shall exchange a list of no more than two (2) consultants each for further consideration.  

If the Water Rights Panel and the General Manager of WRD are unable to agree to a 

consultant within an additional thirty (30) days, then the Chair of the Water Rights Panel 

shall file a request with the Court for an order appointing a consultant.  Upon selection of 

a third-party independent consultant, whether through the Water Rights Panel process or 

the court process identified herein, the consultant shall design a detailed program and 

deliver it to the Water Rights Panel within ninety (90) days of the consultant’s retention.  

All costs associated with design of the program shall be paid for out of the Water Rights 
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Panel’s assessment, as provided in Section II.B(2).  The Water Rights Panel shall present 

the program to the Court for its review and approval within one year of entry of this 

Third Amended Judgment.  If approved by the Court, the Water Rights Panel, acting 

through the General Manager of WRD, shall be responsible for administration of the 

Regional Disadvantaged Communities Incentive Program, including insuring that any 

funds generated through the program benefit Disadvantaged Communities.  Any Storage 

Project established pursuant to this Program shall have priority to use up to 23,000 acre-

feet of Available Storage within the Community Storage Pool, as further provided in 

Section IV.E(2).  Watermaster shall report to the Court concerning such program as a 

part of its annual report. 

 

III. PROVISIONS FOR PHYSICAL SOLUTION TO MEET THE WATER 

REQUIREMENTS IN CENTRAL BASIN.   

 In order to provide flexibility to the injunction set forth in Part I of the Judgment, and to 

assist in a physical solution to meet water requirements in Central Basin, the injunction so set 

forth is subject to the following provisions. 

A. Carryover of Portion of Allowed Pumping Allocation. 

(1) Amount of Carryover.   

 Each party adjudged to have a Total Water Right or water rights and who, 

during a particular Administrative Year, does not extract from Central Basin a 

total quantity equal to such party’s Allowed Pumping Allocation for the particular 

Administrative Year, less any allocated subscriptions by such party to the 

Exchange Pool, or plus any allocated requests by such party for purchase of 

Exchange Pool water, is permitted to carry over (the “One Year Carryover”) from 

such Administrative Year the right to extract from Central Basin in the next 

succeeding Administrative Year so much of said total quantity as it did not extract 

in the particular Administrative Year, not to exceed (i) the Applicable Percentage 

of such party’s Allowed Pumping Allocation for the particular Administrative 
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Year, or 20 acre-feet, whichever of said percentage  or 20 acre-feet is the larger, 

less (ii) the total quantity of water then held in that party’s combined Individual 

and Community Storage accounts, as hereinafter defined, but in no event less than 

20% of the party’s Allowed Pumping Allocation for the particular Administrative 

Year.  For purposes of this Section, the “Applicable Percentage” shall be as 

follows for the years indicated:  

 

 For the Administrative Year in which this 

 Third Amended Judgment becomes final:   30% 

 For the next Administrative Year:    40% 

 For the next Administrative Year:    50% 

 For the next Administrative Year and years 

 following:      60% 

(2) Conversion of Carryover to Stored Water.   

 A party having Carryover may, from time to time, elect to convert all or 

part of such party’s Carryover to Stored Water as authorized herein (“Carryover 

Conversion”) upon payment of the Replenishment Assessment to WRD.  Such 

Stored Water shall be assigned to that party’s Individual Storage Allocation, if 

available, and otherwise to the Community Storage Pool. 

(3) Declared Water Emergency.   

 The Board of Directors of WRD may, from time to time, declare a water 

emergency upon a determination that conditions within the Central Basin relating 

to natural and imported water supplies are such that, without implementation of 

the Declared Water Emergency provisions of this subsection, the water resources 

of the Central Basin risk degradation.  In making such declaration, the Board of 

Directors shall consider any information and requests provided by water 

producers, purveyors and other affected entities and shall, for that purpose, hold a 

public hearing in advance of such declaration.  A Declared Water Emergency 
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shall extend to the end of the Administrative Year during which such resolution is 

adopted, unless sooner ended by similar resolution. 

(4) Drought Carryover.   

 Following the declaration of a Declared Water Emergency and until the 

Declared Water Emergency ends either by expiration or by resolution of the 

Board of Directors of WRD,  each party adjudged to have a Total Water Right or 

water rights and who, during a particular Administrative Year, does not extract 

from Central Basin a total quantity equal to such party’s Allowed Pumping 

Allocation for the particular Administrative Year, less any allocated subscriptions 

by such party to the Exchange Pool, or plus any allocated requests by such party 

for purchase of Exchange Pool water, is permitted to carry over (the “Drought 

Carryover”) from such Administrative Year the right to extract from Central 

Basin so much of said total quantity as it did not extract during the period of the 

Declared Water Emergency, to the extent such quantity exceeds the One Year 

Carryover, not to exceed an additional 35% of such party’s Allowed Pumping 

Allocation, or additional 35 acre feet, whichever of said 35% or 35 acre feet is the 

larger, less the amount of such party’s Stored Water.  Carryover amounts shall 

first be allocated to the One Year Carryover and any remaining carryover amount 

for that year shall be allocated to the Drought Carryover. 

(5) Accumulated Drought Carryover.   

 No further amounts shall be added to the Drought Carryover following the 

end of the Declared Water Emergency, provided however that in the event 

another Declared Water Emergency is declared, additional Drought Carryover 

may be added, to the extent such additional Drought Carryover would not cause 

the total Drought Carryover to exceed the limits set forth above.  The Drought 

Carryover shall be supplemental to and shall not affect any previous drought 

carryover acquired by a party pursuant to previous order of the court. 

B. When  Over-Extractions May be Permitted. 
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(1) Underestimation of Requirements for Water.   

 Any party hereto without Stored Water, having an Allowed Pumping 

Allocation, and not in violation of any provision of this Judgment may extract in 

an Administrative Year an additional quantity of water not to exceed:  (a) 20% of 

such party’s Allowed Pumping Allocation or 20 acre feet, whichever is greater, 

and (b) any amount in addition thereto which may be approved in advance by the 

Water Rights Panel of Watermaster. 

(2) Reductions in Allowed Pumping Allocations in Succeeding Years 

to Compensate for Permissible Overextractions.   

 Any such party’s Allowed Pumping Allocation for the following 

Administrative Year shall be reduced by the amount over-extracted pursuant to 

paragraph 1 above, provided that if the Water Rights Panel determines that such 

reduction in the party’s Allowed Pumping Allocation in one Administrative Year 

will impose upon such a party an unreasonable hardship, the said reduction in said 

party’s Allowed Pumping Allocation shall be prorated over a period of five (5) 

Administrative Years succeeding that in which the excessive extractions by the 

party occurred.  Application for such relief to the Water Rights Panel must be 

made not later than the 40th day after the end of the Administrative Year in which 

such excessive pumping occurred.  The Water Rights Panel shall grant such relief 

if such over-extraction, or any portion thereof, occurred during a period of 

Declared Water Emergency. 

(3) Reductions in Allowed Pumping Allocations for the Next 

Succeeding Administrative Year to Compensate for Overpumping.   

 Whenever, pursuant to Section III(B)(1), a party over-extracts in excess of 

such party’s Allowed Pumping Allocation plus that party’s available One-Year 

Carryover and any Stored Water held by that party,  and such excess has not been 

approved in advance by the Water Rights Panel, then such party’s Allowed 

Pumping Allocation for the following Administrative Year shall be reduced by an 



 

 

33 
THIRD AMENDED JUDGMENT 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

amount equivalent to its total over-extractions in the particular Administrative 

Year in which it occurred. 

(4) Reports of Certain Over-extractions to the Court.   

 Whenever a party over-extracts in excess of 20% of such party’s Allowed 

Pumping Allocation for the particular Administrative Year plus that party’s 

available One-Year Carryover and any Stored Water held by that party, without 

having obtained prior approval of the Water Rights Panel, such shall constitute a 

violation of the Judgment and the Water Rights Panel shall make a written report 

to the Court for such action as the Court may deem necessary.  Such party shall be 

subject to such injunctive and other processes and action as the Court might 

otherwise take with regard to any other violation of such Judgment. 

(5) Effect of Over-extractions on Rights.  

 Any party who over-extracts from Central Basin in any Administrative 

Year shall not acquire any additional rights by reason of such over-extractions; 

nor shall any required reductions in extractions during any subsequent years 

reduce the Total Water Right or water rights of any party to the extent said over-

extractions are in compliance with paragraph 1 above. 

(6) Pumping Under Agreement With Plaintiff During Periods of 

Emergency.   

 Plaintiff WRD overlies Central Basin and engages in activities of 

replenishing the groundwaters thereof.  Plaintiff by resolution has appropriated 

for use during emergencies the quantity of 17,000 acre feet of imported and 

reclaimed water replenished by it into Central Basin, and pursuant to such 

resolution Plaintiff reserves the right to use or cause the use of such quantity 

during such emergency periods for the benefit of Water Purveyors. 

(a) Notwithstanding any other provision of this Judgment, 

parties who are Water Purveyors (including successors in interest) are 

authorized to enter into agreements with Plaintiff for extraction of a 
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portion of Plaintiff’s 17,000 acre-feet of appropriated water, in excess 

of their respective Allowed Pumping Allocations for the particular 

Administrative Year when the following conditions are met: 

(i)   Plaintiff is in receipt of a resolution of the 

Board of Directors of the Metropolitan Water District of 

Southern California (“MWD”) that there is an actual or 

immediately threatened temporary shortage of MWD’s 

imported water supply compared to MWD’s needs, or a 

temporary inability to deliver MWD’s imported water 

supply throughout its area, which will be alleviated by 

overpumping from Central Basin. 

(ii)    The Board of Directors of both Plaintiff and 

Central Basin Municipal Water District by resolutions 

concur in the resolution of MWD’s Board of Directors, and 

the Board of Directors of Plaintiff finds in its resolution 

that the average minimum elevation of water surface 

among those wells in the Montebello Forebay of the 

Central Basin designated as Los Angeles County Flood 

Control District Wells Nos. 1601T, 1564P, 1615P, and 

1626L, is at least 43.7 feet above sea level.  This 

computation shall be based upon the most recent “static 

readings” taken, which shall have been taken not more than 

four weeks prior.  Should any of the wells designated above 

become destroyed or otherwise be in a condition so that 

readings cannot be made, or should the owner prevent their 

use for such readings, the Board of Directors of the 

Plaintiff may, upon appropriate engineering 

recommendation, substitute such other well or wells as it 
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may deem appropriate. 

(iii)   In said resolution, Plaintiff’s Board of 

Directors sets a public hearing, and notice of the time, place 

and date thereof (which may be continued from time to 

time without further notice) is given by First Class Mail to 

the current designees of the Parties, filed and served in 

accordance with Section VI(C) of this Judgment.  Said 

notice shall be mailed at least five (5) days before the 

scheduled hearing date. 

(iv)    At said public hearing, parties (including 

successors in interest) are given full opportunity to be 

heard, and at the conclusion thereof the Board of Directors 

of Plaintiff by resolution decides to proceed with 

agreements under this Section III(B)(6). 

(b) All such agreements shall be subject to the following 

requirements, and such others as Plaintiff’s Board of Directors shall 

require: 

(i)  They shall be of uniform content except as 

to quantity involved, and any special provisions considered 

necessary or desirable with respect to local hydrological 

conditions or good hydrologic practice. 

(ii)  They shall be offered to all Water 

Purveyors, excepting those which Plaintiff’s Board of 

Directors determines should not overpump because such 

overpumping would occur in undesirable proximity to a sea 

water barrier project designed to forestall sea water 

intrusion, or within or in undesirable proximity to an area 

within Central Basin wherein groundwater levels are at an 
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elevation where overpumping is under all the 

circumstances then undesirable. 

(iii)   The maximum terms for the agreements 

shall be four (4) months, which agreements shall 

commence on the same date and end on the same date (and 

which may be executed at any time within the four-month 

period), unless an extension thereof is authorized by the 

Court, under Part V of this Judgment. 

(iv)    They shall contain provisions requiring that 

the Water Purveyor executing the agreement pay to the 

Plaintiff a price in addition to the applicable replenishment 

assessment determined on the following formula.  The 

normal price per acre-foot of Central Basin Municipal 

Water District’s (CBMWD) treated domestic and municipal 

water, as “normal” price of such category of water is 

defined in Section III(C)(10) (price to be paid for Exchange 

Pool Water) as of the beginning of the contract term less 

the deductions set forth in said paragraph 10 for the 

Administrative Year in which the contract term 

commences.  The agreement shall provide for adjustments 

in the first of said components for any proportional period 

of the contract term during which the CBMWD said normal 

price is changed, and if the agreement straddles two 

administrative years, the said deductions shall be adjusted 

for any proportionate period of the contract term in which 

the amount thereof or of either subcomponent changes for 

purposes of said paragraph 10.  Any price for a partial acre-

foot shall be computed pro rata.  Payments shall be due and 
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payable on the principle that over extractions under the 

agreement are of the last water pumped in the 

Administrative Year, and shall be payable as the agreement 

shall provide. 

(v)    They shall contain provisions that:  (1) All 

of such agreements (but not less than all) shall be subject to 

termination by Plaintiff if, in the Judgment of Plaintiff’s 

Board of Directors, the conditions or threatened conditions 

upon which they were based have abated to the extent over 

extractions are no longer considered necessary; and (2) that 

any individual agreement or agreements may be terminated 

if the Plaintiff’s Board of Directors finds that adverse 

hydrologic circumstances have developed as a result of 

over extractions by any Water Purveyor(s)  which have 

executed said agreements, or for any other reason that 

Plaintiff’s Board of Directors finds good and sufficient.  

(c) Other matters applicable to such agreements and 

overpumping thereunder are as follows, without need for express 

provisions in the agreements; 

(i)  The quantity of overpumping permitted shall 

be additional to that which the Water Purveyor could 

otherwise overpump under this Judgment. 

(ii)  The total quantity of permitted overpumping 

under all said agreements during said four months shall not 

exceed seventeen thousand (17,000) acre feet, but the 

individual Water Purveyor shall not be responsible or 

affected by any violation of this requirement.  That total is 

additional to over extractions otherwise permitted under 
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this Judgment. 

(iii)   Only one four month period may be utilized 

by Plaintiff in entering into such agreements, as to any one 

emergency or continuation thereof declared by MWD’s 

Board of Directors under Section III(B)(6)(a). 

(iv)    If any party claims it is being damaged or 

threatened with damage by the over extractions by any 

party to such an agreement, the first party or the Water 

Rights Panel may seek appropriate action of the Court for 

termination of any such agreement upon notice of hearing 

to the party complaining, to the party to said agreement, to 

the plaintiff, and to any parties who have filed a request for 

special notice.  Any termination shall not affect the 

obligation of the party to make payments under the 

agreement for over extractions which did occur thereunder. 

(v)    Plaintiff shall maintain separate accounting 

of the proceeds from payments made pursuant to 

agreements entered into under this Part.  Said fund shall be 

utilized solely for purposes of replenishment in 

replacement of waters in Central Basin and West Basin.  

Plaintiff shall as soon as practicable cause replenishment in 

Central Basin by the amounts to be overproduced pursuant 

to this Paragraph 6, whether through spreading, injection, 

or in lieu agreements. 

(vi)   Over extractions pursuant to the agreements 

shall not be subject to the “make up” provisions of the 

Judgment as amended, provided that if any party fails to 

make payments as required by the agreement, Plaintiff may 
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require such “make up” under Section III(B)(3) of  this  

Judgment. 

(vii) A Water Purveyor under any such 

agreement may, and is encouraged to enter into appropriate 

arrangements with customers who have water rights in 

Central Basin under or pursuant to this Judgment whereby 

the Water Purveyor will be assisted in meeting the 

objectives of the agreement. 

(7) Exemption for Extractors of Contaminated Groundwater.   

 Any party herein may petition WRD for a Non-consumptive Water Use 

Permit as part of a project to remedy or ameliorate groundwater contamination.  If 

the petition is granted as set forth in this paragraph, the petitioner may extract the 

groundwater as permitted hereinafter, without the production counting against the 

petitioner’s production rights. 

(a) If the Board of WRD determines by Resolution that there is 

a problem of groundwater contamination that a proposed program will 

remedy or ameliorate, an operator may make extractions of 

groundwater to remedy or ameliorate that problem without the 

production counting against the petitioner’s production rights if the 

water is not applied to beneficial surface use, its extractions are made 

in compliance with all the terms and conditions of the Board 

Resolution, and the Board has determined in the Resolution either of 

the following: 

(i) The groundwater to be extracted is unusable and 

cannot be economically treated or blended for use with 

other water. 

(ii) The proposed program involves extraction of usable 

water in the same quantity as will be returned to the 
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underground without degradation of quality. 

(b) The Resolution may provide those terms and conditions the 

Board deems appropriate, including, but not limited to, restrictions on 

the quantity of the extractions to be so exempted, limitations on time, 

periodic reviews, requirement of submission of test results from a 

Board-approved laboratory, and any other relevant terms or conditions. 

(c) Upon written notice to the operator involved, the Board 

may rescind or modify its Resolution.  The rescission or modification 

of the Resolution shall apply to groundwater extractions occurring 

more than ten (10) days after the rescission or modification.  Notice of 

rescission or modification shall be either mailed first class mail, 

postage prepaid, at least two weeks prior to the meeting of the Board at 

which the rescission or modification will be made to the address of 

record of the operator or personally delivered two weeks prior to the 

meeting. 

(d) The Board’s decision to grant, deny, modify or revoke a 

permit or to interrupt or stop a permitted project may be appealed to 

this court within thirty days of the notice thereof to the applicant and 

upon thirty days’ notice to the designees of all parties herein. 

(e) WRD shall monitor and periodically inspect the project for 

compliance with the terms and conditions for any permit issued 

pursuant to these provisions. 

(f) No party shall recover costs from any other party herein in 

connection with determinations made with respect to this Part. 

(8) “Call” on Carryover Converted to Stored Water. 

 Where any Party has elected, as permitted by Section III(A)(2), to convert 

Carryover to Stored Water, any other Party which has not, within the previous ten 

(10) years, been granted approval to extract Carryover Conversion under this 



 

 

41 
THIRD AMENDED JUDGMENT 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

Section III(B)(8) more than five (5) times, may apply to the Storage Panel for the 

right to extract all or a portion of that Carryover Conversion in the year such 

Conversion occurs.  The Storage Panel shall grant such request, providing there is 

no Material Physical Harm, if it determines that leased groundwater to meet the 

applicant’s needs within the Basin cannot be obtained for less than forty-five 

percent (45%) of MWD’s Imported Water rate for delivery of untreated water to 

the Central Basin spreading facilities (which rate is presently MWD’s “Full 

Service Untreated Volumetric Cost, Tier 1”), and that the applicant will fully 

extract its Allowed Pumping Allocation, Carryover, and Stored Water, if any, in 

addition to its permitted overextraction under Section III(B)(1), prior to accessing 

such Carryover Conversion.   

Upon such approval, the applicant may thereafter extract such water as 

provided herein.  A Party so extracting groundwater shall fully restore such 

extracted water (either through under-extraction of its rights or through importing 

water) during the five-year period following the Year in which the extraction 

under this Section occurs.  Otherwise, the extracting Party shall pay to the 

Watermaster an amount equal to 100% of MWD’s Imported Water rate for 

purchase and delivery of untreated water to the Central Basin spreading facilities 

(which rate is presently MWD’s “Full Service Untreated Volumetric Cost, Tier 

1”) whether or not such water is available that year, for the year during which is 

the fifth anniversary of the year during which such Carryover Conversion 

extraction occurs, multiplied by the amount of Carryover Conversion so extracted 

and not restored during such five-year period.  Payment shall be made within 

thirty (30) days of demand by Watermaster.  No Replenishment Assessment shall 

be due on Carryover Conversion so extracted.  However, the Party must deposit 

with the Watermaster an amount equal to the Replenishment Assessment that 

would otherwise be imposed by WRD upon such extraction.  If the party restores 

the water within the 5-year repayment period, then the Watermaster shall 
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promptly return the deposit to the Party, without interest.  If the Party does not 

restore the water within the 5-year repayment period, the deposit shall be credited 

towards the Party’s obligation to pay 100% of MWD’s Imported Water rate as 

required herein.   

Should there be multiple requests to so extract Carryover Conversion in 

the same year, the Storage Panel shall allocate such extraction right such that each 

requesting party may extract a pro rata portion of the available Carryover 

Conversion for that year.  No party may extract in excess of 2,500 acre feet of 

groundwater pursuant to this Section III(B)(8) in a single Year.  Amounts paid to 

Watermaster hereunder shall be used by WRD solely for purchase of water for 

replenishment in the Basin.  Watermaster, through the Storage Panel, shall give 

reasonable notice to the Parties of any application to so extract Carryover 

Conversion in such manner as the Storage Panel shall determine, including, 

without limitation, notice by electronic mail or by website posting, at least ten 

(10) days prior to consideration of any such application. 

C. Exchange Pool Provisions. 

(1) Definitions. 

 For purposes of these Exchange Pool provisions, the following words and 

terms have the following meanings: 

(a) “Exchange Pool” is the arrangement hereinafter set forth 

whereby certain of the parties, (“Exchangees”) may, notwithstanding 

the other provisions of the Judgment, extract additional water from 

Central Basin to meet their needs, and certain other of the parties 

(“Exchangors”), reduce their extractions below their Allowed Pumping 

Allocations in order to permit such additional extractions by others. 

(b) “Exchangor” is one who offers, voluntarily or otherwise, 

pursuant to subsequent provisions, to reduce its extractions below its 

Allowed Pumping Allocation in order to permit such additional 
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extractions by others. 

(c) “Exchangee” is one who requests permission to extract 

additional water from Central Basin. 

(d) “Undue hardship” means unusual and severe economic or 

operational hardship, other than that arising (i) by reason of any 

differential in quality that might exist between water extracted from 

Central Basin and water available for importation or (ii) by reason of 

any difference in cost to a party in subscribing to the Exchange Pool 

and reducing its extractions of water from Central Basin in an 

equivalent amount as opposed to extracting any such quantity itself. 

(2) Parties Who May Purchase Water Through the Exchange Pool.  

 Any party not having existing facilities for the taking of imported water as 

of the beginning of any Administrative Year, and any party having such facilities 

as of the beginning of any Administrative Year who is unable, without undue 

hardship, to obtain, take, and put to beneficial use, through its distribution system 

or systems existing as of the beginning of the particular Administrative Year, 

imported water in a quantity which, when added to its Allowed Pumping 

Allocation for that particular Administrative Year, will meet its estimated needs 

for that particular Administrative Year, may purchase water from the Exchange 

Pool, subject to the limitations contained in this Section III(C) (Subpart “C” 

hereinafter). 

(3) Procedure for Purchasing Exchange Pool Water.   

 Not later than the 40th day following the commencement of each 

Administrative Year, each such party desiring to purchase water from the 

Exchange Pool shall file with the Watermaster a request to so purchase, setting 

forth the amount of water in acre feet that such party estimates that it will require 

during the then current Administrative Year in excess of the total of: 

(a) Its Allowed Pumping Allocation for that particular 
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Administrative Year; and 

(b) The imported water, if any, which it estimates it will be 

able, without undue hardship, to obtain, take and put to beneficial use, 

through its distribution system or systems existing as of the beginning 

of that particular Administrative Year. 

 Any party who as of the beginning of any Administrative Year has 

existing facilities for the taking of imported water and who makes a request to 

purchase from the Exchange Pool must provide with such request substantiating 

data and other proof which, together with any further data and other proof 

requested by the Water Rights Panel, establishes that such party is unable without 

undue hardship, to obtain, take and put to beneficial use through its said 

distribution system or systems a sufficient quantity of imported water which, 

when added to its said Allowed Pumping Allocation for the particular 

Administrative Year, will meet its estimated needs.  As to any such party, the 

Water Rights Panel shall make a determination whether the party has so 

established such inability, which determination shall be subject to review by the 

court under the procedure set forth in Part II of this Judgment.  Any party making 

a request to purchase from the Exchange Pool shall either furnish such 

substantiating data and other proof, or a statement that such party had no existing 

facilities for the taking of imported water as of the beginning of that 

Administrative Year, and in either event a statement of the basis for the quantity 

requested to be purchased. 

(4) Subscriptions to Exchange Pool. 

(a) Required Subscription.  Each party having existing 

facilities for the taking of imported water as of the beginning of any 

Administrative Year hereby subscribed to the Exchange Pool for 

purposes of meeting Category (a) requests thereon, as more 

particularly defined in paragraph 5 of this Subpart C, twenty percent 
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(20%) of its Allowed Pumping Allocation, or the quantity of imported 

water which it is able, without undue hardship, to obtain, take and put 

to beneficial use through its distribution system or systems existing as 

of the beginning of the particular Administrative Year in addition to 

such party’s own estimated needs for imported water during that 

Administrative Year, whichever is the lesser.  A party’s subscription 

under this subparagraph (a) and subparagraph (b) of this paragraph 4 is 

sometimes hereinafter referred to as a “required subscription.”  

(b) Report to Watermaster Water Rights Panel by Parties with 

Connections and Unable to Subscribe 20%.  Any party having existing 

facilities for the taking of imported water and estimating that it will be 

unable, without undue hardship, in that Administrative Year to obtain, 

take and put to beneficial use through its distribution system or 

systems existing as of the beginning of that Administrative Year, 

sufficient imported water to further reduce its extractions from the 

Central Basin by twenty percent (20%) of its Allowed Pumping 

Allocation for purposes of providing water to the Exchange Pool must 

furnish not later than the 40th day following the commencement of 

such Administrative Year substantiating data and other proof which, 

together with any further data and other proof requested by the Water 

Rights Panel, establishes said inability or such party shall be deemed 

to have subscribed twenty percent (20%) of its Allowed Pumping 

Allocation for the purpose of providing water to the Exchange Pool.  

As to any such party so contending such inability, the Water Rights 

Panel shall make a determination whether the party has so established 

such inability, which determination shall be subject to review by the 

Court under the procedure set forth in Part II of this Judgment. 

(c) Voluntary Subscriptions.  Any party, whether or not having 
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facilities for the taking of imported water, who desires to subscribe to 

the Exchange Pool a quantity or further quantity of its Allowed 

Pumping Allocation, may so notify the Water Rights Panel in writing 

of the quantity of such offer on or prior to the 40th day following the 

commencement of the particular Administrative Year.  Such 

subscriptions are referred to hereinafter as “voluntary subscriptions.”  

Any Exchangor who desires that any part of its otherwise required 

subscription not needed to fill Category (a) requests shall be available 

for Category (b) requests may so notify the Water Rights Panel in 

writing on or prior to said 40th day.  If all of that Exchangor’s 

otherwise required subscription is not needed in order to fill Category 

(a) requests, the remainder of such required subscription not so used, 

or such part thereof as such Exchangor may designate, shall be deemed 

to be a voluntary subscription. 

(5) Limitations on Purchases of Exchange Pool Water and Allocation 

of Requests to Purchase Exchange Pool Water Among Exchangors. 

(a) Categories of Requests.  Two categories of Exchange Pool 

requests are established as follows: 

(i) Category (a) requests. The quantity requested by 

each Exchangee, whether or not that Exchangee has an 

Allowed Pumping Allocation, which quantity is not in 

excess of 150% of its Allowed Pumping Allocation, if any, 

or 100 acre feet, whichever is greater.  Requests or portions 

thereof within the above criteria are sometimes hereinafter 

referred to as “Category (a) requests.” 

(ii) Category (b) requests.  The quantity requested by 

each Exchangee having an Allowed Pumping Allocation to 

the extent the request is in excess of 150% of that Allowed 
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Pumping Allocation or 100 acre feet, whichever is greater, 

and the quantity requested by each Exchangee having no 

Allowed Pumping Allocation to the extent the request is in 

excess of 100 acre feet.  Portions of requests within the 

above criteria are sometimes hereinafter referred to as 

“Category (b) requests.” 

(b) Filling of Category (a) Requests.  All Exchange Pool 

subscriptions, required and voluntary, shall be available to fill 

Category (a) requests.  Category (a) requests shall be filled first from 

voluntary subscriptions, and if voluntary subscriptions should be 

insufficient to fill all Category (a) requests required subscriptions shall 

be then utilized to fill Category (a) requests.  All Category (a) requests 

shall be first filled before any Category (b) requests are filled. 

(c) Filling of Category (b) Requests.  To the extent that 

voluntary subscriptions have not been utilized in filling Category (a) 

requests, Category (b) requests shall be filled only out of any 

remaining voluntary subscriptions.  Required subscriptions will then 

be utilized for the filling of any remaining Category (b) requests. 

(d) Allocation of Requests to Subscriptions When Available 

Subscriptions Exceed Requests.  In the event the quantity of 

subscriptions available for any category of requests exceeds those 

requests in that category, or exceeds the remainder of those requests in 

that category, such requests shall be filled out of such subscriptions 

proportionately in relation to the quantity of each subscription. 

(e) Allocation of Subscriptions to Category (b) Requests in the 

Event of Shortage of Subscriptions.  In the event available 

subscriptions are insufficient to meet Category (b) requests, available 

subscriptions shall be allocated to each request in the proportion that 
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the particular request bears to the total requests of the particular 

category. 

(6) Additional Voluntary Subscriptions.   

 If subscriptions available to meet the requests of Exchangees are 

insufficient to meet all requests, additional voluntary subscriptions may be 

solicited and received from parties by the Water Rights Panel.  Such additional 

subscriptions shall be allocated first to Category (a) requests to the extent unfilled, 

and next to Category (b) requests to the extent unfilled.  All allocations are to be 

otherwise in the same manner as earlier provided in paragraph 5 (a) through 5 (e) 

inclusive. 

(7) Effect if Category (a) Requests Exceed Available Subscriptions, 

Both Required and Voluntary.   

 In the event that the quantity of subscriptions available to fill Category (a) 

requests is less than the total quantity of such requests, the Exchangees may, 

nonetheless, extract the full amount of their Category (a) requests otherwise 

approved by the Water Rights Panel as if sufficient subscriptions were available.  

The amounts received by the Water Rights Panel on account of that portion of the 

approved requests in excess of the total quantities available from Exchangors 

shall be paid by the Water Rights Panel to WRD in trust for the purpose of 

purchasing imported water and spreading the same in Central Basin for 

replenishment thereof.  Thereafter WRD may, at any time, withdraw said funds or 

any part thereof so credited in trust for the aforesaid purpose, or may by the 40th 

day of any Administrative Year utilize all or any portion of said funds for the 

purchase of water available from subscriptions by Exchangors in the event the 

total quantity of such subscriptions exceeds the total quantity of approved 

requests by parties to purchase Exchange Pool water.  To the extent that there is 

such an excess of available subscriptions over requests and to the extent that the 

existing credit in favor of WRD is sufficient to purchase such excess quantity at 
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the price established for Exchange Pool purchases during that Administrative 

Year, the money shall be paid to the Exchangors in the same manner as if another 

party had made such purchase as an Exchangee.  WRD shall not extract any such 

Exchange Pool water so purchased. 

(8) Additional Pumping by Exchangees Pursuant to Exchange Pool 

Provisions.   

 An Exchangee may extract from Central Basin in addition to its Allowed 

Pumping Allocation for a particular Administrative Year that quantity of water 

which it has requested to purchase from the Exchange Pool during that 

Administrative Year and which has been allocated to it pursuant to the provisions 

of paragraphs 5, 6 and 7.  The first pumping by an Exchangee in any 

Administrative Year shall be deemed to be pumping of the party’s allocation of 

Exchange Pool water. 

(9) Reduction in Pumping by Exchangors.   

 Each Exchangor shall in each Administrative Year reduce its extractions 

of water from Central Basin below its Allowed Pumping Allocation for the 

particular year in a quantity equal to the quantity of Exchange Pool requests 

allocated to it pursuant to the provisions of paragraphs 4, 5, 6 and 7 of this 

Subpart C. 

(10) Price to be Paid for Exchange Pool Water.   

 The price to be paid by Exchangees and to be paid to Exchangors per acre 

foot for required and voluntary subscriptions of Exchangors utilized to fill 

requests on the Exchange Pool by Exchangees shall be the dollar amount 

computed as follows by the Water Rights Panel for each Administrative Year.  

The “normal” price as of the beginning of the Administrative Year charged by 

Central Basin Municipal Water District (CBMWD) for treated MWD 

(Metropolitan Water District of Southern California) water used for domestic and 

municipal purposes shall be determined, and if on that date there are any changes 
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scheduled during that Administrative Year in CBMWD’s “normal” price for such 

category of water, the weighted daily “normal” CBMWD price shall be 

determined and used in lieu of the beginning such price; and there shall be 

deducted from such beginning or weighted price, as the case may be, the 

“incremental cost of pumping water in Central Basin” at the beginning of the 

Administrative Year and any then current rate or rates, of assessments levied on 

the pumping of groundwater in Central Basin by Plaintiff District and any other 

governmental agency.  The “normal” price charged by CBMWD shall be the 

highest price of CBMWD for normal service excluding any surcharge or higher 

rate for emergency deliveries or otherwise failing to comply with CBMWD rates 

and regulations relating to earlier deliveries.  The “incremental cost of pumping 

water in Central Basin” as of the beginning of the Administrative Year shall be 

deemed to be the Southern California Edison Company Schedule No. PA-1 rate 

per kilowatt-hour, including all adjustments and all uniform authorized additions 

to the basic rate, multiplied by 560 kilowatt-hours per acre-foot, rounded to the 

nearest dollar (which number of kilowatt-hours has been determined to represent 

the average energy consumption to pump an acre-foot of water in Central Basin).  

In applying said PA-1 rate the charge per kilowatt-hour under the schedule shall 

be employed and if there are any rate blocks then the last rate block shall be 

employed.  Should a change occur in Edison schedule designations, the Water 

Rights Panel shall employ that applicable to motors used for pumping water by 

municipal utilities. 

(11) Carry-over of Exchange Pool Purchases by Exchangees.   

 An Exchangee who does not extract from Central Basin in a particular 

Administrative Year a quantity of water equal to the total of (a) its Allowed 

Pumping Allocation for that particular Administrative Year, reduced by any 

authorized amount of carryover into the next succeeding Administrative Year 

pursuant to the provisions of Section III(A) of this Judgment, and (b) the quantity 
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that it purchased from the Exchange Pool for that particular Administrative Year, 

may carry over into the next succeeding Administrative Year the right to extract 

from Central Basin a quantity equal to the difference between said total and the 

quantity actually extracted in that Administrative Year, but not exceeding the 

quantity purchased from the Exchange Pool for that Administrative Year.  Any 

such carryover shall be in addition to that provided in said Section III(A).  

 If the “Basinwide Average Exchange Pool Price” in the next succeeding 

Administrative Year exceeds the “Exchange Pool Price” in the previous 

Administrative Year any such Exchangee exercising such carryover rights 

hereinabove provided shall pay to the Watermaster, forthwith upon the 

determination of the “Exchange Pool Price” in said succeeding Administrative 

Year, and as a condition to such carryover rights, an additional amount 

determined by multiplying the number of acre feet of carryover by the difference 

in “Exchange Pool Price” as between the two Administrative Years.  Such 

additional payment shall be miscellaneous income to the Watermaster which shall 

be applied by it against that share of the Watermaster’s Administrative Body’s 

budget to be paid by the parties to this Agreement for the second Administrative 

Year succeeding that in which the Exchange Pool water was so purchased.  For 

purposes of this paragraph, the term Basinwide Average Exchange Pool Price 

means the average price per acre foot paid for Exchange Pool water produced 

within the Central Basin during the year for which such determination is to be 

made, taking into account all Exchange Pool transactions consummated during 

that year. 

(12) Notification by Watermaster to Exchangors and Exchangees of 

Exchange Pool Requests and Allocations Thereof and Price of Exchange Pool 

Water.   

 Not later than the 65th day after the commencement of each 

Administrative Year, the Administrative Body of Watermaster shall determine 
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and notify all Exchangors and Exchangees of the total of the allocated requests for 

Exchange Pool water and shall provide a schedule divided into categories of 

requests showing the quantity allocated to each Exchangee and a schedule of the 

allocation of the total Exchange Pool requirements among the Exchangors.  Such 

notification shall also advise Exchangors and Exchangees of the prices to be paid 

to Exchangors for subscriptions utilized and the Exchange Pool Price for that 

Administrative Year as determined by the Water Rights Panel.  The 

determinations of the Watermaster in this regard shall be subject to review by the 

Court in accordance with the procedure set forth in Part II of this Judgment. 

(13) Payment by Exchangees.   

 Each Exchangee shall, on or prior to last day of the third month of each 

Administrative Year, pay to the Watermaster one-quarter of said price per acre-

foot multiplied by the number of acre feet of such party’s approved request and 

shall, on or before the last day of each of the next succeeding three months, pay a 

like sum to the Watermaster.  Such amounts must be paid by each Exchangee 

regardless of whether or not it in fact extracts or uses any of the water it has 

requested to purchase from the Exchange Pool. 

(14) Payments to Exchangors.   

 As soon as possible after receipt of moneys from Exchangees, the 

Watermaster shall remit to the Exchangors their pro rata portions of the amount so 

received in accordance with the provisions of paragraph 10 above. 

(15) Delinquent Payments.   

 Any amounts not paid on or prior to any due date above shall carry interest 

at the rate of 1% per month or any part of a month.  Any amounts required to be 

so paid may be enforced by the equitable powers of the Court, including, but not 

limited to, the injunctive process of the Court.  In addition thereto, the 

Watermaster, as Trustee for the Exchangors and acting through the Water Rights 

Panel, may enforce such payment by any appropriate legal action, and shall be 
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entitled to recover as additional damages reasonable attorneys’ fees incurred in 

connection therewith.  If any Exchangee shall fail to make any payments required 

of it on or before 30 days after the last payment is due, including any accrued 

interest, said party shall thenceforward not be entitled to purchase water from the 

Exchange Pool in any succeeding Administrative Year except upon order of the 

Court, upon such conditions as the Court may impose. 

 

IV. PROVISIONS FOR THE STORAGE OF WATER AND THE EXTRACTION 

OF STORED WATER. 

A. Adjudication of Available Dewatered Space, Storage Capacity and 

Storage Apportionment.   

 There exists within the Basin a substantial amount of available space which has 

not been optimally utilized for basin management and for storage of native and imported 

waters.  The Court finds and determines that (i) there is 330,000 acre feet of Available 

Dewatered Space in the Basin; (ii) use of this Available Dewatered Space will increase 

reasonable and beneficial use of the Basin by permitting the more efficient procurement 

and management of Replenishment Water, conjunctive use, and for direct and in-lieu 

recharge, thereby increasing the prudent storage and recovery of Stored Water for later 

use by parties to this Judgment,  conservation of water and reliability of the water supply 

available to all Parties; and (iii) use of the Available Dewatered Space pursuant to the 

terms and conditions of this Judgment will not result in Material Physical Harm. 

B. Avoidance of Material Physical Harm.   

 It is essential that the use of the Available Dewatered Space be undertaken for the 

greatest public benefit pursuant to uniform, certain, and transparent regulation that 

encourages the conservation of water and reliability of the water supply, avoids Material 

Physical Harm, and promotes the reasonable and beneficial use of water.  Accordingly, 

in the event Watermaster becomes aware of the development of a Material Physical 

Harm, or imminent threat of the development of a Material Physical Harm, relating to the 



 

 

54 
THIRD AMENDED JUDGMENT 

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

use of the Available Dewatered Space, Watermaster shall, within thirty (30) days 

thereafter, notice a hearing before the Court and concurrently file a report with the Court, 

served on all parties, which shall explain the relevant facts then known to Watermaster 

relating to the Material Physical Harm, or imminent threat thereof, including without 

limitation, the location of the occurrence, the source or cause, existing and potential 

physical impacts or consequences of the identified or threatened material Physical Harm, 

and any recommendations to remediate the identified or threatened Material Physical 

Harm. 

C. Apportionment of Available Dewatered Space.   

 To fairly balance the needs of the divergent interests of parties having water rights 

in the Basin, on the one hand, and the replenishment functions of WRD on the other 

hand, and in consideration of the shared desire and public purpose of removing 

impediments to the voluntary conservation, storage, exchange and transfer of water, all 

of the Available Dewatered Space is hereby adjudicated and apportioned into 

complimentary classifications of Stored Water and a Basin Operating Reserve as set 

forth in this Part IV.  The apportionment contemplates flexible administration of storage 

capacity where use is apportioned among competing needs, while allowing all Available 

Dewatered Space to be used from time to time on a “space available” basis, subject to the 

priorities specified in this Judgment, and as further defined in Section IV(I) of this 

Judgment.  The Court further finds and determines that, of the Available Dewatered 

Space, there is 220,000 acre-feet of storage capacity in the Central Basin which is 

presently available (“Adjudicated Storage Capacity”).  The use of Adjudicated Storage 

Capacity as provided in this Judgment will not adversely affect the efficient operation of 

the Basin or the recharge of water necessary for the production of the parties’ respective 

Allowed Pumping Allocations.  The apportionment of Adjudicated Storage Capacity as 

provided herein will allow for flexible administration of groundwater storage within the 

Basin.  The Adjudicated Storage Capacity is hereby assigned to Individual Storage 

Allocations and Community Storage as provided herein, provided however that if all 
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space in a particular classification is fully occupied then, on a “space available” basis, to 

available space within the other classifications of Adjudicated Storage Capacity and, 

only then, to available space within Basin Operating Reserve.     

 The Court further finds and determines that, out of the Available Dewatered 

Space, there is 110,000 acre feet that should be set aside for use by WRD as a Basin 

Operating Reserve, provided in Section IV(L), and subject to temporary occupancy by 

Stored Water as permitted hereunder.   

 No storage of water shall occur in the Basin except in conformity with this 

Judgment. 

D. Individual Storage Allocation.   

 Each Party having an adjudicated groundwater extraction right hereunder shall 

have a priority right to store water in an Individual Storage Account, through conversion 

of Carryover to Stored Water as provided herein, or by any means authorized by this 

Judgment, up to a maximum of 50% of such party’s Allowed Pumping Allocation.  The 

cumulative quantity of Adjudicated Storage Capacity subject to individual storage 

allocation is 108,750 acre-feet.  In recognition of prior importation of water which was 

introduced into the Basin as Stored Water, and which has not yet been extracted, the 

Court finds and determines that, as of the date of this Order, the following Parties have 

occupied a portion of their respective Individual Storage Allocations and have all 

associated rights therein, as follows: 

City of Long Beach:    13,076.8 acre-feet 

City of Lakewood:           500 acre-feet 

City of Downey:           500 acre-feet 

City of Cerritos           500 acre-feet 

E. Community Storage; Regional Disadvantaged Communities Incentive 

Program.   

 In addition to Individual Storage Allocation, a Party that has fully occupied its 

Individual Storage allocation may, on a first in time, first in right basis (subject to the 
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limits expressed below) place water into storage in the “Community Storage Pool.”  The 

cumulative quantity of Adjudicated Storage Capacity allocated to Community Storage 

shall be 111,250 acre-feet.  So long as there is available capacity in the Community 

Storage Pool, any Party may store water in the Community Storage Pool through 

conversion of Carryover to Stored Water as provided herein, or by any other means 

authorized by this Judgment, provided such Party has first fully occupied that party’s 

available Individual Storage Allocation.     

(1) Parties to this Judgment which, as of January 1, 2013, held 

Allowed Pumping Allocation of not greater than 5,000 acre-feet shall have a first 

priority right to occupy, in the aggregate, up to 10,000 acre-feet of storage space 

within the Central Basin Community Storage Pool, on the basis of first in time, 

first in right.   

(2) Water stored pursuant to the Regional Disadvantaged 

Communities Incentive Program shall have a second priority right to occupy up to 

23,000 acre-feet within the Community Storage Pool, on such terms as shall be 

determined by the Court. 

(3) Any further storage in excess of the maximum quantity of 

Community Storage will be on a “space-available” interim basis. From time to 

time, and on a “space-available” basis, the total quantity of water available for 

storage is permitted to exceed Adjudicated Storage Capacity for the Community 

Storage Pool on an interim basis.  This interim storage may occur if storage 

capacity exists as a result of unused Adjudicated Storage Capacity within other 

classifications, or available space exists in the Basin Operating Reserve.  Such 

interim storage, however, is subject to priority rights to such Dewatered Space as 

provided in this Judgment.  A party that seeks to convert the water temporarily 

held in interim storage to a more firm right, may contract for the use of another 

party’s Individual Storage Allocation, or may add such water to the Community 

Storage Pool once space therein becomes available. 
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(4) After a party occupies available storage capacity within the 

Community Storage Pool and then withdraws water from the Community Storage 

Pool, the storing party will be allowed a period of twenty-four (24) months to 

refill the evacuated storage before the capacity will be determined excess and 

available for use by other parties.  Once the Basin’s Community Storage Pool has 

been filled for the first time, a party may exercise its twenty-four (24) month refill 

priority only once, and then only provided there is then capacity available to 

permit that party to refill the vacated space.  Except to the extent Community 

Storage space may be subject to such priority right to re-fill, all space therein shall 

be occupied on a first in time, first in right basis.   

(5) A party that has occupied storage in the Community Storage Pool 

for ten (10) consecutive years shall be deemed to extract its Stored Water first in 

subsequent years (notwithstanding the order of water production set forth in 

Section I(B)(3)) until its entire Community Storage account has been extracted, 

but thereafter may again make use of Community Storage on the same terms 

available to other parties on a first in time, first in right, space-available basis.   

(6) Any quantity of water held in the Community Storage Pool for a 

term greater than ten (10) consecutive years shall be assessed an annual water loss 

equal to 5% of the lowest quantity of water held within the party’s Community 

Storage Pool account at any time during the immediately preceding ten-year 

period.  The lowest quantity means the smallest amount of water held by the Party 

in the Community Storage Pool during any of the preceding ten (10) years, with a 

new loss calculation being undertaken every year.  Water subject to the loss 

assessment will be deemed dedicated to the Basin Operating Reserve in 

furtherance of the physical solution without compensation.  Water lost to the 

Basin shall constitute water replenished into the Central Basin for the benefit of 

all parties 

F. Limit on Storage.   
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 Irrespective of the category of storage utilized, each party to this Judgment may 

not cumulatively have in storage at any time Stored Water totaling more than two 

hundred percent (200%) of that party’s Allowed Pumping Allocation.  Subject to the 

foregoing, the right to produce Stored Water may be freely transferred to another party to 

this Judgment, or as otherwise permitted herein. 

G. Extractions of Stored Water; Exemption from Replenishment Assessment. 

 The Court finds and declares that the extraction of Stored Water as permitted 

hereunder does not constitute “production of groundwater” within the meaning of Water 

Code Section 60317 and that no Replenishment Assessment shall be levied on the 

extraction of Stored Water.  WRD has stipulated to the same.  This determination reflects 

the practical application of certain provisions of this Judgment concerning storage of 

water, including, without limitation, understanding the following:  (1) payment of the 

Replenishment Assessment is required upon the conversion of Carryover Water into 

storage, and; (2) developed water introduced into the Basin for storage by or on behalf of 

a Party through spreading or injection need not be replenished by WRD and should not 

be subject to the Replenishment Assessment. 

H. Storage Procedure.   

 The Administrative Body shall (i) prescribe forms and procedures for the orderly 

reporting of Stored Water, (ii) maintain records of all water stored in the Basin, and (iii) 

undertake monitoring and modeling of Stored Water as may be reasonably required.  As 

to any Storage Projects that will require review and approval by the Storage Panel, the 

Administrative Body shall provide appropriate applications, and shall work with project 

applicants to complete the application documents for presentation to the Storage Panel.  

The Administrative Body shall be responsible for conducting any groundwater modeling 

necessary to evaluate a proposed Storage Project.  The proponent of a proposed project 

will bear all costs associated with the review of the application for approval of the project 

and all costs associated with its implementation.  Nothing in this Judgment shall alter the 

applicant(s) duty to comply with CEQA or to meet other legal requirements as to any 
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proposed Storage Project.  Within thirty (30) days after final submission of the storage 

application documents, the Administrative Body shall provide notice of the storage 

application (either by electronic mail or U.S. postal mail), together with a copy of the 

application documents, to all parties possessing an Allowed Pumping Allocation, and to 

any other person requesting notice thereof.  Following notice, any necessary hearings 

before the Storage Panel shall be conducted as provided in Section IV(O) of this 

Judgment. 

I. Loss of Stored Water/Relative Priority.   

 To balance the need to protect priority uses of storage and to encourage the full 

utilization of Adjudicated Storage Capacity and Basin Operating Reserve where it can be 

accommodated without interference with priority uses, and except as otherwise provided 

in this Judgment, no water held in any authorized storage account will be deemed lost 

from that storage account unless the cumulative quantity of water held as Stored Water 

plus the quantity of water held within the Basin Operating Reserve exceeds 330,000 

acre-feet.  Where all Adjudicated Storage Capacity and Basin Operating Reserve has 

been occupied, the first Stored Water to be deemed lost shall be the last water stored as 

Community Storage.  Upon receipt of a bona fide request by another use entitled to 

priority hereunder, Watermaster shall issue a notice requiring the other parties to 

evacuate their Stored Water.  Any Stored Water that is not evacuated shall be deemed 

dedicated to the Basin Operating Reserve in furtherance of the physical solution without 

compensation and accounted for accordingly. 

J. Limits on Extraction.   

 Anything in this Judgment to the contrary notwithstanding, no party shall extract 

greater than 140% of the sum of (i) the party’s Allowed Pumping Allocation and (ii) the 

party’s leased water, except upon prior approval by the Water Rights Panel.  For this 

purpose, a party’s total extraction right for a particular year shall include that party’s 

Allowed Pumping Allocation and any contractual right through lease or other means to 

utilize the adjudicated rights of another party.  Where such proposed extraction would 
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occur within the Central Basin Pressure Area as defined by Watermaster consistent with 

historical records, the Water Rights Panel shall submit such request for review by the 

Board of WRD.  The Water Rights Panel shall not approve any request for over-

extraction within the Pressure Area without a written finding by the Board of WRD that 

such over-extraction will not cause Material Physical Harm.  The role of the Board of 

WRD in this process shall not be read to expand or restrict WRD’s statutory authority.  

Consideration shall be on an expedited basis. 

K. Increased Extractions in the Central Basin for Certain Water Purveyors.   

(1) This Court also maintains continuing jurisdiction over the West 

Coast Basin, which bounds the Central Basin to the west.   

(2) Certain Water Purveyors are parties to both this Amended 

Judgment and the judgment governing the West Coast Basin and serve 

communities overlying both the Central Basin and the West Coast Basin.  

(3) Certain Water Purveyors may exceed their Allowed Pumping 

Allocation in any Administrative Year, subject to all of the following conditions:   

(a) The Water Purveyor is one of the following eligible Parties: 

(i)  City of Los Angeles 

(ii)  Golden State Water Company 

(iii) California Water Service Company.  

(b) Increased extractions pursuant to this Section shall not 

exceed 5,000 acre-feet per Water Purveyor for the particular 

Administrative Year.  

(c) Increased extractions pursuant to this Section shall not 

exceed the Water Purveyor’s unused “Adjudicated Rights” in the West 

Coast Basin. 

(d) Increased extractions pursuant to this Section shall not 

result in Material Physical Harm.   

(4) Notwithstanding the foregoing, nothing herein permits extraction 
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of water within the Central Basin in excess of 140% of Allowed Pumping 

Allocation for the particular Administrative Year, except as otherwise permitted 

under this Judgment.   

(5) Replenishment of any water extracted from the Central Basin 

pursuant to this Section shall occur exclusively in the Central Basin.  

(6) The benefits of this Section are made available only to the certain 

Water Purveyors that serve communities overlying the Central Basin and 

communities overlying the West Basin, in recognition of the management of 

water resources by those Water Purveyors to serve such overlying communities.  

It is not made, nor is it related to, a determination of an underflow between the 

basins, a cost or benefit allocation, or any other factor relating to the allocation of 

the Replenishment Assessment.   

L. Special Provisions for Temporary Storage within Community Storage 

Pool.   

 The Central Basin Municipal Water District (“CBMWD”) shall take such action 

as may be necessary to reduce its Allowed Pumping Allocation to five (5) acre-feet or 

fewer by December 31, 2018, and has agreed, by stipulation, not to acquire any 

additional Central Basin water rights.  Upon application by CBMWD, the Storage Panel 

may, after making each of the findings required in this subsection, approve storage of 

water by CBMWD within the Community Storage Pool subject to the stated conditions.  

The Storage Panel may only authorize such storage after finding each of the following to 

be true as of the date of such approval: 
 

(1) CBMWD (a) then owns five (5) acre-feet or fewer of Allowed 

Pumping Allocation, and (b) has not produced water utilizing any extraction 

rights it holds within the Basin but has only engaged in the sale or leasing of those 

rights to others.  
 

(2) There is available space for Storage within the Community Storage 
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Pool. 
 

(3) CBMWD has identified a source of imported water that may be 

brought into the Basin and stored underground. 
 

(4) The water identified for storage (a) is unlikely to be acquired by 

other parties through surface delivery for use within the Basin, and (b) was 

offered to WRD to purchase for replenishment purposes at the same price that 

CBMWD otherwise sells imported water to WRD and WRD declined to purchase 

said water, within a reasonable period of time. 
 

(5) There will be no Material Physical Harm associated with the 

introduction of the water into storage, or its extraction, in the manner approved by 

the Storage Panel. 
 

The condition expressed in Section IV(L)(1)(a) above shall not be operative until 

January 1, 2019, or upon reduction of CBMWD’s Allowed Pumping Allocation 

to five (5) acre-feet or fewer, whichever first occurs.  CBMWD may not extract 

the Stored Water, and may instead only transfer that Stored Water to a party 

having extraction rights, or to WRD for replenishment purposes only.  Such 

Stored Water not so transferred within three (3) years following its storage may 

be purchased by WRD, at its option, for replenishment purposes only, at a price 

not exceeding the actual cost incurred by CBMWD in importing and storing the 

water in the first instance, plus a reasonable administrative charge for overhead 

not exceeding five percent (5%) of the price paid by CBMWD for the water with 

no other fees or markups imposed by CBMWD. Except as otherwise permitted in 

this Section, any such Stored Water held by CBMWD for a term greater than 

three (3) years shall be assessed an annual water loss equal to 10% of the amount 

of such Stored Water at the end of each year.  Water subject to the loss 
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assessment will be deemed dedicated to the Basin Operating Reserve in 

furtherance of the physical solution without further compensation.  The Storage 

Panel shall grant CBMWD one or more extensions of such term, not exceeding 

total extensions of three (3) additional years, following public hearing, if the 

Storage Panel determines that the Stored Water has been actively marketed by 

CBMWD for transfer to Parties on reasonable terms in the previous year.  The 

Storage Panel may impose such additional reasonable conditions as it determines 

to be appropriate.  Any review by the Storage Panel hereunder shall only occur at 

a public hearing held following at least 15 days’ (but not more than 30 days’) 

mailed notice to all Parties to this Judgment, at which hearing an opportunity for 

public comment shall be afforded in advance of any such decision.  However, the 

Storage Panel may consider an application on shorter notice under exigent 

circumstances, including the potential loss of the water proposed to be stored if 

action is not taken sooner.  CBMWD shall have the right to appeal any action or 

inaction by the Storage Panel to this court.  The storage and extraction of Stored 

Water hereunder shall otherwise be subject to all other provisions of this 

Judgment.  The court finds and declares that this subsection constitutes a “court 

order issued by a court having jurisdiction over the adjudication of groundwater 

extraction rights within the groundwater basin where storage is sought” within the 

meaning of Water Code §71610(b)(2)(B).  Nothing in this provision impedes 

CBMWD’s ability to store water pursuant to a contract with an adjudicated 

groundwater extraction rights holder as permitted by Water Code 

§ 71610(b)(2)(A) and otherwise in accordance with this Judgment. 

M. Basin Operating Reserve.   

 It is in the public interest and in furtherance of the physical solution for WRD to 

prudently exercise its statutory discretion to purchase, spread, and inject Replenishment 

Water, to provide for in-lieu replenishment, and otherwise to fulfill its replenishment 

function within the Basin as provided in Water Code Section 60000 et. seq.  Hydrologic, 
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regulatory and economic conditions now prevailing within the State require that WRD be 

authorized to exercise reasonable discretion and have flexibility in the accomplishment 

of its replenishment function.  Accordingly, WRD may pre-purchase or defer the 

purchase of Replenishment Water, and may otherwise purchase and manage available 

sources of Replenishment Water under the most favorable climatic and economic 

conditions as it may determine reasonable and prudent under the circumstances.  It is the 

intent of the parties to preserve space for such replenishment activities, including capture 

of natural inflows during wet years, recapture of water when possible, and artificial 

replenishment when water is available at discounted rate, for the benefit of the Basin and 

the parties to the Judgment.  The Basin Operating Reserve is intended to allow WRD to 

meet its replenishment needs to make  APA available for extraction by all water rights 

holders.  Accordingly, WRD shall have a priority right to occupy up to 110,000 acre-feet 

of the Available Dewatered Space as the “Basin Operating Reserve” for the acquisition 

and replenishment of water, or to ensure space remains available in the Basin to capture 

natural inflows during wet years for the benefit of the parties to the Judgment, to offset 

over-production.   The priority right is not intended to allow WRD to sell or lease stored 

water, storage, or water rights.  To the extent WRD does not require the use of all of such 

Basin Operating Reserve, that portion of the Basin Operating Reserve that is not then 

being used shall be available to other Parties to store water on a temporary and space-

available basis.  No Party may use any portion of the Basin Operating Reserve for space-

available storage unless that Party has already maximized its allowed Storage pursuant to 

its Individual Storage Allocation and all available Community Storage is already in use.  

WRD’s failure to use any portion of its Basin Operating Reserve shall not cause 

forfeiture or create a limitation of its right to make use of the designated space in the 

future.  WRD’s first priority right to this category of space shall be absolute.  To the 

extent that there is a conflict between WRD and a third party regarding the availability of 

and desire to use any portion of the space available for replenishment up to the maximum 

limits set forth in this section, the interests of WRD will prevail.  If a party other than 
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WRD is using the Basin Operating Reserve space on a “space available” basis and a 

conflict develops between WRD and the storing party, the storing party will, upon notice 

from WRD, evacuate the Stored Water within ninety (90) days thereafter.  In such event, 

temporary occupancy within the Basin Operating Reserve shall be first in time, first in 

right, and the last Party to store water shall be required to evacuate first until adequate 

space shall be made available within the Basin Operating Reserve to meet WRD’s needs.  

The storing party or parties assume all risks of waste, spill and loss regardless of the 

hardship.  Stored Water that is not evacuated following WRD’s notice of intent to occupy 

the Basin Operating Reserve will be deemed dedicated to the Basin Operating Reserve in 

furtherance of the physical solution without compensation and accounted for 

accordingly.  Nothing herein shall permit WRD to limit or encumber, by contract or 

otherwise, its right to use the Basin Operating Reserve for Replenishment purposes for 

any reason, or to make space therein available to any person by any means.  

Notwithstanding the foregoing, to the extent excess space is available, water evacuated 

from the Basin Operating Reserve as provided in this Section shall be deemed added to 

available space within the Individual Storage Allocations and Community Storage Pool, 

subject to the priority rights otherwise provided in this Judgment. 

N. Water Augmentation.  

 The parties, in coordination with WRD, may undertake projects that add to the 

long-term reliable yield of the Basin.    Innovations and improvements in practices that 

increase the conservation and maximization of the reasonable and beneficial use of water 

should be promoted.  To the extent that Parties to the Judgment, in coordination with 

WRD, implement a project that provides additional long-term reliable water supply to the 

Central Basin, the annual extraction rights in the Central Basin will be increased 

commensurately in an amount to be determined by the Storage Panel to reflect the actual 

yield enhancement associated with the project.  Augmented supplies of water resulting 

from such a project may be extracted or stored as permitted in this Judgment in the same 

manner as other water.  Participation in any Water Rights Augmentation Project shall be 
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voluntary.  A party may elect to treat a proposed project as a Water Augmentation 

Project (for the purpose of seeking an increase in that party’s Allowed Pumping 

Allocation) or may elect to treat such a project as a Storage Project under the other 

provisions of this Judgment.  The terms of participation in any Water Augmentation 

Project will be at the full discretion of the participating parties.  All Water Augmentation 

Projects will be approved by the Storage Panel.  

(1) Participating Parties.   

 Parties who propose a Water Augmentation Project (“Project Leads”) may 

do so in their absolute discretion, upon such terms as they may determine.  All 

other parties to this Judgment will be offered an opportunity to participate in the 

Water Augmentation Project on condition that they share proportionally in 

common costs and benefits, and assume the obligation to bear exclusively the cost 

of any improvements that are required to accommodate their individual or 

particular needs.  Notice shall be provided which generally describes the project 

and the opportunity to participate with sufficient time for deliberation and action 

by any of these parties who could potentially participate.  Disputes over the 

adequacy of notice shall be referred to the Storage Panel, and then to the Court 

under its continuing jurisdiction. Parties who elect to participate (“Project 

Participants”) may do so provided they agree to offer customary written and 

legally binding assurances that they will bear their proportionate costs attributable 

to the Water Rights Augmentation Project, or provide other valuable 

consideration deemed sufficient by the Project Leads and the Project Participants. 

(2) Determination of Additional Extraction Rights.   

 The amount of additional groundwater extraction as a result of a Water 

Augmentation project will be determined by the Storage Panel, subject to review 

by the Court. The determination will be based upon substantial evidence which 

supports the finding that the Water Augmentation project will increase the long-

term sustainable yield of the respective Basin by an amount at least equal to the 
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proposed increase in extraction rights. 

(3) Increase in Extraction Rights.   

 A party that elects to participate and pays that party’s full pro-rata share of 

costs associated with any Water Augmentation Project and/or reaches an 

agreement with other participants based upon other valuable consideration 

acceptable to the Project Leads and Project Participants, will receive a 

commensurate increase in extraction rights.  Non-participating parties will not 

receive an increase or a decrease in extraction rights.  Any party that elects not to 

participate will not be required to pay any of the costs attributable to the particular 

Water Augmentation Project, whether directly or indirectly as a component of the 

WRD Replenishment Assessment.  

(4) Nominal Fluctuations.   

 Because water made available for Water Rights Augmentation will be 

produced annually, fluctuations in groundwater levels will be temporary, nominal 

and managed within the Basin Operating Reserve. 

(5) Availability of New Water.   

 The amount of additional groundwater extraction established as a result of 

a Water Augmentation Project shall be equal to the quantity of new water in the 

Basin that is attributable to that Water Augmentation Project.  No extraction shall 

occur and no extraction right shall be established until new water has been 

actually introduced into the Basin as a result of the Project.  Any approval for a 

Water Augmentation Project shall include provisions (a) requiring regular 

monitoring to determine the actual amount of such new water made available, (b) 

requiring make-up water or equivalent payment therefor to the extent that actual 

water supply augmentation does not meet projections, and (c) adjusting extraction 

rights attributable to the Water Augmentation Project to match the actual water 

created.  The right to extract augmented water from the Basin resulting from a 

party’s participation in a Water Augmentation Project shall be accounted for 
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separately and shall not be added to a party’s Allowed Pumping Allocation.  No 

Replenishment Assessment shall be levied against the extraction of augmented 

water. 

(6) Limitation.   

 Notwithstanding the foregoing, WRD will not obtain any water rights or 

extraction rights under this Judgment by virtue of its participation in a Water 

Augmentation Project.  If WRD participates in a Water Rights Augmentation 

Project through funding or other investments, its allocation of new water from the 

project shall be used to offset its replenishment responsibilities. 

O. Limits on Watermaster Review.   

 It shall not be necessary for Watermaster, or any constituent body thereof, to 

review or approve any of the following before the affected Party may proceed:  (i) 

exercise of adjudicated water rights consistent with this Judgment, except for extraction 

above 140% of a Party’s extraction right as set out in Section IV(J) of this Judgment; (ii) 

replenishment of the Basin with Replenishment Water by WRD consistent with Water 

Code Section 60000 et seq., including replenishment of water produced by water rights 

holders through the exercise of adjudicated water rights; (iii) WRD’s operations within 

the Basin Operating Reserve; (iv) Carryover Conversion or other means of the filling of 

the Individual Storage Accounts and the Community Storage Pool, as provided in this 

Judgment, as long as existing water production, spreading, or injection facilities are used; 

and (v) individual transfers of the right to produce Stored Water as permitted in Section 

IV(F).  All other Storage Projects and all Water Augmentation Projects shall be subject 

to review and approval as provided herein, including (i) material variances to substantive 

criteria governing projects exempt from the review and approval process, (ii) 

modifications to previously approved Storage Projects and agreements, (iii) a party’s 

proposal for Carryover Conversion in quantities greater than the express apportionment 

of Adjudicated Storage Capacity on a non-priority, space-available, interim basis, and 

(iv) Storage, by means other than Carryover Conversion, when new production, 
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spreading, or injection facilities are proposed to be utilized. 

P. Hearing Process For Watermaster Review.   

 The following procedures shall be followed by Watermaster where Watermaster 

review of storage or extraction of Stored Water is required or permitted under this 

Judgment: 

(1) No later than thirty (30) days after notice has been issued for the 

storage application, the matter shall be set for hearings before the Storage Panel.  

A staff report shall be submitted by WRD staff in conjunction with the completed 

storage application documents and the Water Rights Panel may prepare an 

independent staff report, if it elects to do so. 

(2) The Board of WRD and the Water Rights Panel (sitting jointly as 

the Storage Panel) shall conduct a joint hearing concerning the storage 

application. 

(3) All Watermaster meetings shall be conducted in the manner 

prescribed by the applicable Rules and Regulations.  The Rules shall provide that 

all meetings of Watermaster shall be open to water rights holders and that 

reasonable notice shall be given of all meetings. 

(4) The Board of WRD and the Water Rights Panel shall each adopt 

written findings explaining its decision on the proposed Storage Project, although 

if both entities reach the same decision on the Storage Project, they shall work 

together to adopt a uniform set of findings.  

(5) Unless both the Board of WRD and the Water Rights Panel 

approve the Storage Project, the Storage Project application shall be deemed 

denied (a “Project Denial”).  If both the Board of WRD and the Water Rights 

Panel approve the Storage Project, the Storage Project shall be deemed approved 

(a “Project Approval”). 

Q. Trial Court Review 

(1) The applicant may seek the Storage Panel’s reconsideration of a 
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Project Denial.  However, there shall be no process for mandatory reconsideration 

or mediation of a Project Approval or a Project Denial either before the 

Administrative Body, or before the Water Rights Panel. 

(2)  Any Party may file an appeal from a Project Approval or Project 

Denial with this Court, as further described in Section II(F).  

(3) In order to (a) promote the full presentation of all relevant 

evidence before the Storage Panel in connection with its consideration of any 

proposed Storage Project, (b) achieve an expeditious resolution of any appeal to 

the Court, and (c) accord the appropriate amount of deference to the expertise of 

the Storage Panel, the appeal before the Court shall be based solely on the 

administrative record, subject only to the limited exception in California Code of 

Civil Procedure section 1094.5(e). 

(4) If both the WRD Board and the Water Rights Panel each vote to 

deny or approve a proposed Storage Project, it shall be an action by the Storage 

Panel and that decision shall be accorded by the Court deference according to the 

substantial evidence test.  If one of the reviewing bodies votes to approve the 

proposed Storage Project and the other reviewing body votes to deny the proposed 

storage project, then the Court’s review shall be de novo, although still restricted 

to the administrative record.  In the case of any de novo Trial Court review, the 

findings made by the respective Watermaster bodies shall not be accorded any 

weight independent of the evidence supporting them. 

R. Space Available Storage, Relative Priority, and Dedication of “Spilled” 

Water.   

 To balance the need to protect priority uses of storage and to encourage the full 

utilization of Available Dewatered Space within the Adjudicated Storage Capacity and 

the Basin Operating Reserve, any Party may make interim, temporary use of then 

currently unused Available Dewatered Space within any category of Adjudicated Storage 

Capacity, and then if all Adjudicated Storage Capacity is being fully used for Stored 
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Water within the Basin Operating Reserve (“Space-Available Storage”), subject to the 

following criteria: 

(1) Any Party may engage in Space-Available Storage without prior 

approval from Watermaster provided that the storing Party or Parties shall assume 

all risks of waste, spill, and loss regardless of the hardship.  Whenever the Storage 

Panel determines that a Party is making use of excess Available Dewatered Space 

for Space-Available Storage, the Storage Panel shall issue written notice to the 

Party informing them of the risk of spill and loss. 

(2) Whenever the Available Dewatered Space is needed to 

accommodate the priority use within a respective category of Adjudicated Storage 

Capacity, or WRD seeks to make use of its priority right to the Basin Operating 

Reserve to fulfill its replenishment function, the Storage Panel shall issue a notice 

to evacuate the respective category of Adjudicated Storage Capacity or Basin 

Operating Reserve, as applicable, within the time-periods set forth within this 

Amended Judgment.  To the extent the Stored Water is not timely evacuated such 

Stored Water will be placed into any other excess Available Dewatered Space, 

first within the Adjudicated Storage Capacity, if available, and then if all 

Adjudicated Storage Capacity is being fully used for Stored Water within the 

Basin Operating Reserve.  If no excess Available Dewatered Space is available 

within the Basin Operating Reserve, then the Stored Water shall be deemed 

spilled and will be deemed dedicated to the Basin Operating Reserve in 

furtherance of the physical solution without compensation and accounted for 

accordingly.  A Party that seeks to convert the Stored Water temporarily held in 

interim storage as Space-Available Storage to a more firm right, may in its 

discretion, contract for the use of another Party’s Individual Storage Allocation, 

or may add such water to the Community Storage Pool once space therein 

becomes available. 

(3) No Stored Water will be deemed abandoned unless the cumulative 
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quantity of water held as Stored Water plus the quantity of water held in the Basin 

Operating Reserve exceeds 330,000 (three hundred and thirty thousand) acre-feet 

in the Central Basin. 

 

V. CONTINUING JURISDICTION OF THE COURT. 

 The Court hereby reserves continuing jurisdiction and upon application of any interested 

party, or upon its own motion, may review and redetermine the following matters and any 

matters incident thereto: 

A. Its determination of the permissible level of extractions from Central 

Basin in relation to achieving a balanced basin and an economic utilization of Central 

Basin for groundwater storage, taking into account any then anticipated artificial 

replenishment of Central Basin by governmental agencies for the purpose of alleviating 

what would otherwise be annual overdrafts upon Central Basin and all other relevant 

factors. 

B. Whether in accordance with applicable law any party has lost all or any 

portion of his rights to extract groundwater from Central Basin and, if so, to ratably 

adjust the Allowed Pumping Allocations of the other parties and ratably thereto any 

remaining Allowed Pumping Allocation of such party. 

C. To remove any Watermaster or constituent body appointed from time to 

time and appoint a new Watermaster; and to review and revise the duties, powers and 

responsibilities of the Watermaster or its constituent bodies and to make such other and 

further provisions and orders of the Court that may be necessary or desirable for the 

adequate administration and enforcement of the Judgment. 

D. To revise the price to be paid by Exchangees and to Exchangors for 

Exchange Pool purchases and subscriptions. 

E. In case of emergency or necessity, to permit extractions from Central 

Basin for such periods as the Court may determine: (i) ratably in excess of the Allowed 

Pumping Allocations of the parties; or (ii) on a non-ratable basis by certain parties if 
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either compensation or other equitable adjustment for the benefit of the other parties is 

provided.  Such overextractions may be permitted not only for emergency and necessity 

arising within Central Basin area, but to assist the remainder of the areas within The 

Metropolitan Water District of Southern California in the event of temporary shortage or 

threatened temporary shortage of its imported water supply, or temporary inability to 

deliver the same throughout its area, but only if the court is reasonably satisfied that no 

party will be irreparably damaged thereby.  Increased energy cost for pumping shall not 

be deemed irreparable damage.  Provided, however, that the provisions of this 

subparagraph will apply only if the temporary shortage, threatened temporary shortage, 

or temporary inability to deliver was either not reasonably avoidable by the Metropolitan 

Water District, or if reasonably avoidable, good reason existed for not taking the steps 

necessary to avoid it. 

F. To review actions of the Watermaster. 

G. To assist the remainder of the areas within The Metropolitan Water 

District of Southern California within the parameter set forth in subparagraph (e) above. 

H. To provide for such other matters as are not contemplated by the Judgment 

and which might occur in the future, and which if not provided for would defeat any or 

all of the purposes of this Judgment to assure a balanced Central Basin subject to the 

requirements of Central Basin Area for water required for its needs, growth and 

development. 

 The exercise of such continuing jurisdiction shall be after 30 days’ notice to the parties, 

with the exception of the exercise of such continuing jurisdiction in relation to subparagraphs E 

and G above, which may be ex parte, in which event the matter shall be forthwith reviewed 

either upon the Court’s own motion or the motion of any party upon which 30 days’ notice shall 

be so given.  Within ten (10) days of obtaining any ex parte order, the party so obtaining the 

same shall mail notice thereof to the other parties.  If any other party desires Court review 

thereof, the party obtaining the ex parte order shall bear the reasonable expenses of mailing 

notice of the proceedings, or may in lieu thereof undertake the mailing.  Any contrary or 
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modified decision upon such review shall not prejudice any party who relied on said ex parte 

order. 

 

VI. GENERAL PROVISIONS. 

A. Judgment Constitutes Inter Se Adjudication.   

 This Judgment constitutes an inter se adjudication of the respective rights of all 

parties, except as may be otherwise specifically indicated in the listing of the water rights 

of the parties of this Judgment, or in Appendix “2” hereof.  All parties to this Judgment 

retain all rights not specifically determined herein, including any right, by common law 

or otherwise, to seek compensation for damages arising out of any act or omission of any 

person.  This Judgment constitutes a “court order” within the meaning of Water Code 

Section 71610(B)(2)(b). 

B. Assignment, Transfer, Etc., of Rights.   

 Subject to the other provision of this Judgment, and any rules and regulations of 

the Watermaster requiring reports relative thereto, nothing herein contained shall be 

deemed to prevent any party hereto from assigning, transferring, licensing or leasing all 

or any portion of such water rights as it may have with the same force and effect as 

would otherwise be permissible under applicable rules of law as exist from time to time. 

C. Service Upon and Delivery to Parties of Various Papers.   

 Service of the Judgment on those parties who have executed that certain 

Stipulation and Agreement for Judgment or who have filed a notice of election to be 

bound by the Exchange Pool provisions shall be made by first class mail, postage 

prepaid, addressed to the designee and at the address designated for that purpose in the 

executed and filed Counterpart of the Stipulation and Agreement for Judgment or in the 

executed and filed “Notice of Election to be Bound by Exchange Pool Provisions,” as the 

case may be, or in any substitute designation filed with the Court. 

 Each party who has not heretofore made such a designation shall, within 30 days 

after the Judgment shall have been served upon that party, file with the Court, with proof 
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of service of a copy upon the Watermaster, a written designation of the person to whom 

and the address at which all future notices, determinations, requests, demands, objections, 

reports and other papers and processes to be served upon that party or delivered to that 

party are to be so served or delivered. 

 A later substitute designation filed and served in the same manner by any party 

shall be effective from the date of filing as to the then future notices, determinations, 

requests, demands, objections, reports and other papers and processes to be served upon 

or delivered to that party. 

 Delivery to or service upon any party by the Watermaster, by any other party, or 

by the Court, or any item required to be served upon or delivered to a party under or 

pursuant to the Judgment may be by deposit in the mail, first class, postage prepaid, 

addressed to the designee and at the address in the latest designation filed by that party. 

D. Judgment Does Not Affect Rights, Powers, Etc., of Plaintiff District. 

 Nothing herein constitutes a determination or adjudication which shall foreclose 

Plaintiff District from exercising such rights, powers, privileges and prerogatives as it 

may now have or may hereafter have by reason of provisions of law. 

E. Continuation of Order under Interim Agreement.   

 The order of Court made pursuant to the “Stipulation and Interim Agreement and 

Petition for Order” shall remain in effect through the Administrative Year in which this 

Judgment shall become final (subject to the reserved jurisdiction of the Court). 

F. Effect of Extractions by Exchangees; Reductions in Extractions.   

 With regard to Exchange Pool purchases, the first extractions by each Exchangee 

shall be deemed the extractions of the quantities of water which that party is entitled to 

extract pursuant to his allocation from the Exchange Pool for that Administrative Year.  

Each Exchangee shall be deemed to have pumped his Exchange Pool request so allocated 

for and on behalf of each Exchangor in proportion to each Exchangor’s subscription to 

the Exchange Pool which is utilized to meet Exchange Pool requests.  No Exchangor 

shall ever be deemed to have relinquished or lost any of its rights determined in this 
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Judgment by reason of allocated subscriptions to the Exchange Pool.  Each Exchangee 

shall be responsible as between Exchangors and that Exchangee, for any tax or 

assessment upon the production of groundwater levied for replenishment purposes by 

WRD or by any other governmental agency with respect to water extracted by such 

Exchangee by reason of Exchange Pool allocations and purchases.  No Exchangor or 

Exchangee shall acquire any additional rights, with respect to any party to this action, to 

extract waters from Central Basin pursuant to Water Code Section 1005.1 by reason of 

the obligations pursuant to and the operation of the Exchange Pool. 

G. Judgment Binding on Successors, Etc.   

 This Judgment and all provisions thereof are applicable to and binding upon not 

only the parties to this action, but as well to their respective heirs, executors, 

administrators, successors, assigns, lessees, licensees and to the agents, employees and 

attorneys in fact of any such persons. 

H. Costs.   

 No party shall recover its costs herein as against any other party. 

I. Intervention of Successors in Interest and New Parties.   

 Any person who is not a party (including but not limited to successors or parties 

who are bound by this Judgment) and who proposes to produce water from the Basin, 

store water in the Basin, or exercise water rights of a predecessor may seek to become a 

party to this Judgment through a Stipulation in Intervention entered into with the 

Plaintiff.  Plaintiff may execute said Stipulation on behalf of the other parties herein, but 

such Stipulation shall not preclude a party from opposing such intervention at the time of 

the court hearing thereon.  Said Stipulation for Intervention must thereupon be filed with 

the Court, which will consider an order confirming said intervention following thirty (30) 

days’ notice to the parties.  Thereafter, if approved by the Court, such intervenor shall be 

a party bound by this Judgment and entitled to the rights and privileges accorded under 

the physical solution herein. 

J. Effect of this Amended Judgment on Orders Filed Herein.   
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 This Third Amended Judgment shall not abrogate such rights of additional 

carryover of unused water rights as may otherwise exist pursuant to orders herein filed 

June 2, 1977 and September 29, 1977. 

 

 THE CLERK WILL ENTER THIS THIRD AMENDED JUDGMENT FORTHWITH. 

 

DATED:       

 

 
             

     Judge of the Superior Court 
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CITY OF CERRITOS 

RESOLUTION NO. 2015-16 

A RESOLUTION OF THE CITY COUNCIL OF THE CITY OF CERRITOS 
IMPLEMENTING EMERGENCY WATER CONSERVATION REGULATIONS 

WHEREAS/ On January 171 20141 Governor Jerry Brown declared a state of 
emergency in California and called for a 20 percent reduction in water use due to the 
ongoing drought conditions throughout the state; and Governor Brown issued an 
executive order on April 25 calling on California residents to refrain from wasting 
water; and 

WHEREAS1 On May 51 20151 the State Water Resources Control Board 
adopted revised emergency water conservation regulations in response to Governor 
Brown's executive order; and 

WHEREAS/ The adopted regulations require the City of Cerritos to reduce its 
water consumption by 28%; and 

WHEREAS, the City of Cerritos City Council adopted an Emergency Water 
Conservation Ordinance in February 1991; 

WHEREAS, said ordinance authorizes the City Council to declare the 
implementation of water conservation measures by resolution; and 

WHEREAS, it ls necessary to comply with the State of California Water 
Resources Control Board regulations. 

NOW, THEREFOREr THE CITY OF CERRITOS CITY COUNCIL DOES FIND, 
DETERMINE AND DECLARE AS FOLLOWS: 

Section 1. Except when necessary to address an immediate health and 
safety need or to comply with a term or condition in a permit issued by a state or 
federal agency/ the following actions are prohibited: 

a. The application of potable water to outdoor landscapes in a manner that 
causes runoff such that water flows onto adjacent property, non-irrigated areas, 
private and public walkways/ roadways, parking lots or structures. Water runoff is 
defined as water accumulation sufficient to cause a flow of water off of landscaped 
areas; and 

b. Use of potable water for irrigation during and 48 hours following 
measurable precipitation; 

c. The use of a hose that dispenses potable water to wash a motor vehicle, 
except when the hose is equipped with a shut-off nozzle; and 

d. The application of potable water to driveways and sidewalks; and 

e. The use of potable water in a fountain or other decorative water feature, 
unless the water is part of a recirculating system. 



Section 2. Residential and commercial landscape areas shall be watered 
between the hours of 5 p.m. and 9 a.m. for no more than ten (10) minutes per 
station. Watering shall be limited to two (2) times per week during the months of 
June through September, and one (1) time per week during the months of October 
through May. Landscape irrigation for commercial nurseries and g rowers, fire and 
erosion protection, the protection of endangered species, environmental mitigation 
projects, and properties using reclaimed water are exempt from this provision. 
Watering using a handheld container; a hose equipped with a shut off nozzle; or the 
use of an irrigation system for short durations to make repairs are also exempt from 
the provision; and 

Section 3. Use of a drip irrigation system shall be subject to State mandated 
restrictions; and 

Section 4. Violation of the regulations is an infraction punishable by a fine of 
up to five hundred dollars ($500) per day; and 

Section 5. The emergency regulations will remain in effect until the state 
mandated restrictions expire, at which time the City Council shall review the water 
supply conditions to determine the need for continued mandatory conservation 
measures. 

PASSED, APPROVED and ADOPTED this 11th day of June 2015. 

ATIES'f: l 

{ \ I 
"'# 

'� �--�/ � i �' 

Vida Ba 'One, City Clerk 

Carol K. Chen, Mayor 



STATE OF CALIFORNIA ) 
COUNTY OF LOS ANGELES ) ss. 
CITY OF CERRITOS ) 
I, Vida Barone, City Clerk of the City of Cerritos, California, DO HEREBY CERTIFY that the 
foregoing Resolution No. 2015-16 was duly adopted by the City Council of the City of 
Cerritos at a Regular Meeting held on the 11th Day of June, 2015, and that it was so 
adopted as follows: 

AYES: 
NOES: 
ABSENT: 
ABSTAIN: 

Councilmembers- Chen1 Edwards, Pulido, Ray, Solanki 
Councilmembers- None. 
Counci!members- None. 
Councilmembers- None. 

Vida Barone, City Clerk 
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to
o
ls

, 
c
o
u
p
le

d
 
w

it
h
 
te

c
h
n
iq

u
e
s
 
fr

o
m

 
th

e
 
s
a
fe

ty
 
a
n
d
 
s
e
c
u
ri
ty

 
in

d
u
s
tr

ie
s
 
w

e
re

 
u
s
e
d
 
to

 

d
e
v
e
lo

p
 t

h
e
 C

it
y
’s

 H
a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n

. 
 A

d
d
it
io

n
a
l 

in
fo

rm
a
ti
o
n

 r
e
g

a
rd

in
g
 t

h
e
 H

M
G

P
 

a
n
d
 
P

D
M

 
p
ro

g
ra

m
s
 
c
a
n
 
b
e
 
fo

u
n
d
 
in

 
F

E
M

A
’s

 
“H

a
z
a
rd

 
M

it
ig

a
ti
o
n
 
A

s
s
is

ta
n
c
e
 
U

n
if
ie

d
 

G
u
id

a
n
c
e
” 

d
o
c
u
m

e
n
t,
 

lo
c
a
te

d
 

in
 

F
E

M
A

’s
 

H
a
z
a
rd

 
M

it
ig

a
ti
o
n
 

A
s
s
is

ta
n
c
e
 

p
o
rt

a
l 

(h
tt
p
:/
/w

w
w

.f
e
m

a
.g

o
v
/h

a
z
a
rd

-m
it
ig

a
ti
o
n

-a
s
s
is

ta
n
c
e

).
 

 
A

d
d
it
io

n
a
l 

in
fo

rm
a
ti
o
n
 

in
c
lu

d
in

g
 

g
u
id

a
n
c
e
 a

n
d
 r

e
g

u
la

ti
o
n

s
 c

a
n
 b

e
 f
o
u
n
d
 a

t 
th

e
 C

a
l O

E
S

’s
 L

o
c
a
l H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
n
in

g
 

P
ro

g
ra

m
 

p
o
rt

a
l 

(h
tt
p
:/
/h

a
z
a
rd

m
it
ig

a
ti
o
n
.c

a
le

m
a
.c

a
.g

o
v
/p

la
n
/l
o
c
a
l_

h
a
z
a
rd

_
m

it
ig

a
ti
o
n
_
p
la

n
_
lh

m
p

).
 

In
 o

rd
e
r 

to
 b

e
 e

lig
ib

le
 f

o
r 

c
e
rt

a
in

 F
e
d
e
ra

l 
d
is

a
s
te

r 
a
s
s
is

ta
n
c
e
 a

n
d
 m

it
ig

a
ti
o
n
 f

u
n
d
in

g
, 

th
e
 

C
it
y
 o

f 
C

e
rr

it
o
s
 i

s
 r

e
q

u
ir
e
d
 t

o
 h

a
v
e
 a

 C
a
l 

O
E

S
- 

a
n
d
 F

E
M

A
-a

p
p
ro

v
e
d
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 

P
la

n
 in

 p
la

c
e
. 
 A

s
 a

 r
e
s
u
lt
, 
th

e
 C

it
y
 o

b
ta

in
e
d
 g

ra
n
t 
fu

n
d
in

g
 t
o
 u

p
d
a
te

 t
h
is

 d
o
c
u
m

e
n
t 
to

 f
u
lf
ill

 

C
a
l 

O
E

S
 a

n
d
 F

E
M

A
 r

e
q
u
ir
e
m

e
n
ts

 a
n
d
 p

ro
v
id

e
 d

ir
e
c
ti
o
n
 a

n
d
 g

u
id

a
n
c
e
 o

n
 i

m
p
le

m
e
n
ti
n
g
 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
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 h
a
z
a
rd

 
m

it
ig

a
ti
o
n
 
a
c
ti
o
n
s
 
o
n
 
a
 
h
a
z
a
rd

-l
e
v
e
l,
 
p
ro

b
a
b
ili

ty
, 

a
n
d
 
c
o
s
t-

p
ri
o
ri
ty

 
b
a
s
is

. 
 
T

h
e
 

o
v
e
ra

ll 
g

o
a
l 
o
f 

th
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 i
s
 t

o
 r

e
d
u
c
e
 t

h
e
 p

o
te

n
ti
a
l 
fo

r 
d
a
m

a
g

e
 t

o
 c

ri
ti
c
a
l 

a
s
s
e
ts

 f
ro

m
 n

a
tu

ra
l 

a
n
d
 m

a
n
-m

a
d
e
 h

a
z
a
rd

s
. 

 I
n
 a

d
d
it
io

n
, 

th
e
 p

la
n
 d

e
s
c
ri
b
e
s
 p

a
s
t 

a
n
d
 

c
u
rr

e
n
t 

h
a
z
a
rd

 m
it
ig

a
ti
o
n
 a

c
ti
v
it
ie

s
 a

n
d
 p

h
ilo

s
o
p
h
ie

s
, 

a
n
d
 o

u
tl
in

e
s
 f

u
tu

re
 m

it
ig

a
ti
o
n
 g

o
a
ls

 

a
n
d
 s

tr
a
te

g
ie

s
. 

F
E

M
A

 R
e
q

u
ir

e
m

e
n

ts
 

F
E

M
A

 r
e
q

u
ir
e
s
 t

h
a
t 

th
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 m

e
e
t 

c
e
rt

a
in

 r
e
q
u
ir
e
m

e
n
ts

. 
 F

ir
s
t,
 t

h
e
 

p
la

n
n
in

g
 
p
ro

c
e
s
s
 
m

u
s
t 

b
e
 
o
p
e
n
 
a
n
d
 
p
u
b
lic

, 
a
n
d
 
m

u
s
t 

a
llo

w
 
th

e
 
p
u
b
lic

 
to

 
h
a
v
e
 
a
n
 

o
p
p
o
rt

u
n
it
y
 t
o
 c

o
m

m
e
n
t 
d
u
ri
n
g
 t

h
e
 d

ra
ft

in
g
 s

ta
g

e
 a

n
d
 p

ri
o
r 

to
 p

la
n
 a

p
p
ro

v
a
l.
  
S

e
c
o
n
d
, 
th

e
 

p
ro

c
e
s
s
 m

u
s
t 
a
llo

w
 o

th
e
r 

lo
c
a
l 
ju

ri
s
d
ic

ti
o
n
s
 t

o
 b

e
 i
n
v
o
lv

e
d
 i
n
 t

h
e
 p

la
n
n
in

g
 p

ro
c
e
s
s
. 
 T

h
ir
d
, 

th
e
 P

la
n
 m

u
s
t 

in
c
o
rp

o
ra

te
, 

if
 a

p
p
ro

p
ri
a
te

, 
e
x
is

ti
n
g
 p

la
n
s
, 

s
tu

d
ie

s
, 

re
p
o
rt

s
, 

a
n
d
 t

e
c
h
n
ic

a
l 

in
fo

rm
a
ti
o
n
. 

F
E

M
A

 e
x
p
e
c
ts

 t
h
a
t 

e
a
c
h
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 h

a
v
e
 t

h
e
 f

o
llo

w
in

g
 i
n
fo

rm
a
ti
o
n
: 

1
. 

D
o
c
u
m

e
n
ta

ti
o
n
 o

f 
th

e
 p

la
n

n
in

g
 p

ro
c
e
s
s
 u

s
e
d
 t

o
 d

e
v
e
lo

p
 t

h
e
 p

la
n
 

2
. 

A
 

ri
s
k
 

a
s
s
e
s
s
m

e
n

t 
th

a
t 

p
ro

v
id

e
s
 

a
 

fa
c
tu

a
l 

b
a
s
is

 
fo

r 
u
p
g
ra

d
e
s
 

a
n
d
 

re
c
o
m

m
e
n
d
a
ti
o
n
s
 

3
. 

A
 d

e
s
c
ri

p
ti

o
n

 o
f 

th
e
 n

a
tu

ra
l 

h
a
z
a
rd

s
 t
h
a
t 

c
a
n
 a

ff
e
c
t 
th

e
 j
u
ri
s
d
ic

ti
o
n

 

4
. 

A
 d

e
s
c
ri

p
ti

o
n

 o
f 

th
e
 j

u
ri

s
d

ic
ti

o
n

’s
 v

u
ln

e
ra

b
il
it

y
 t

o
 t

h
e
s
e
 h

a
z
a
rd

s
 

5
. 

A
 d

e
s
c
ri

p
ti

o
n

 o
f 

la
n

d
 u

s
a
g

e
, 
a
n
d
 a

n
 e

s
ti

m
a
te

 o
f 

lo
s
s
e
s
 s

h
o
u
ld

 a
 d

is
a
s
te

r 
o
c
c
u
r 

6
. 

A
 m

it
ig

a
ti

o
n

 s
tr

a
te

g
y
 

7
. 

A
 p

la
n
 m

a
in

te
n

a
n

c
e
 p

ro
c
e
s
s

 

8
. 

D
o

c
u

m
e
n

ta
ti

o
n

 t
h
a
t 

th
e
 p

la
n
 h

a
s
 b

e
e
n
 a

d
o
p
te

d
 b

y
 t

h
e
 j

u
ri
s
d
ic

ti
o
n
’s

 g
o
v
e
rn

in
g
 

b
o
d
y
 

9
. 

R
e
v
ie

w
 b

y
 t

h
e
 S

ta
te

 H
a
z
a
rd

 M
it
ig

a
ti
o
n
 O

ff
ic

e
r 

 
 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

E
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E
S

.2
 

M
it

ig
a

ti
o

n
 D

e
fi

n
it

io
n

 

M
it
ig

a
ti
o
n
 is

 t
h
e
 o

n
g

o
in

g
 e

ff
o
rt

 t
o
 p

re
v
e
n
t 
o
r 

le
s
s
e
n
 f
u
tu

re
 e

m
e
rg

e
n
c
y
 o

r 
d
is

a
s
te

r 
in

c
id

e
n
ts

, 

a
n
d
 t

h
e
 i
m

p
a
c
ts

 t
h
e
y
 m

ig
h
t 

h
a
v
e
 o

n
 p

e
o
p
le

, 
p
ro

p
e
rt

y
, 

a
n
d
 t
h
e
 e

n
v
ir
o
n
m

e
n
t.
  

E
x
a
m

p
le

s
 o

f 

m
it
ig

a
ti
o
n
 a

c
ti
v
it
ie

s
 i
n
c
lu

d
e
 t

h
e
 f

o
llo

w
in

g
: 


 

L
e
g

is
la

ti
o
n
, 
la

w
s
 a

n
d
 

re
g

u
la

ti
o
n
s
; 
 


 

V
a
ri
a
n
c
e
s
; 


 

Z
o
n
in

g
 a

n
d
 l
a
n
d
 u

s
e
 

m
a
n
a
g

e
m

e
n
t;

 


 

E
n
g

in
e
e
ri
n
g

 a
n
d
 b

u
ild

in
g
 c

o
d
e
s
; 


 

H
a
z
a
rd

 m
it
ig

a
ti
o
n
 p

la
n
s
 &

 t
e
a
m

s
; 


 

T
e
c
h
n
ic

a
l 
g

u
id

a
n
c
e
 &

 

a
s
s
is

ta
n
c
e
; 


 

F
in

a
n
c
ia

l 
a
s
s
is

ta
n
c
e
; 


 

H
a
z
a
rd

 I
d
e
n
ti
fi
c
a
ti
o
n
; 


 

R
is

k
 A

n
a
ly

s
is

; 


 

E
v
a
lu

a
ti
o
n
; 


 

R
e
s
e
a
rc

h
; 
a
n
d
 


 

E
d
u
c
a
ti
o
n
. 

M
it
ig

a
ti
o
n
 

d
e
c
re

a
s
e
s
 

th
e
 

d
e
m

a
n
d
 

fo
r 

e
m

e
rg

e
n
c
y
 

re
s
p
o
n
s
e
 

re
s
o
u
rc

e
s
, 

re
d
u
c
e
s
 

th
e
 

p
ri
n
c
ip

a
l 

c
a
u
s
e
s
 

o
f 

in
ju

ri
e
s
 

a
n
d
 

d
e
a
th

s
, 

e
n
a
b
le

s
 

a
 
q

u
ic

k
e
r 

lif
e
s
a
v
in

g
 

re
s
p
o
n
s
e
 

a
n
d
 

e
c
o
n
o
m

ic
 r

e
c
o
v
e
ry

 b
e
c
a
u
s
e
 t
h
e
 c

o
m

m
u
n
it
y
 in

fr
a

s
tr

u
c
tu

re
 r

e
m

a
in

s
 in

ta
c
t,

 a
n
d

 r
e
d
u
c
e
s
 t
h
e
 

s
o
c
ie

ta
l 

im
p
a
c
ts

 
o
f 

th
e
 
e
m

e
rg

e
n
c
y
 
b
e
c
a
u
s
e
 
it
 
re

s
u
lt
s
 
in

 
le

s
s
 
d
is

ru
p
ti
o
n
 
to

 
th

e
 
s
o
c
ia

l 

e
n
v
ir
o
n
m

e
n
t.

 
 

In
 

e
s
s
e
n
c
e
, 

m
it
ig

a
ti
o
n
 

is
 

th
e
 

fo
u
n
d
a
ti
o
n
 

o
f 

s
u
s
ta

in
a
b
le

 
c
o
m

m
u
n
it
y
 

d
e
v
e
lo

p
m

e
n
t.
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E
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P
la

n
n

in
g

 P
ro

c
e

s
s
 S

u
m

m
a
ry

 

H
a
z
a
rd

 m
it
ig

a
ti
o
n
 p

la
n
n
in

g
 i

s
 a

 d
y
n
a
m

ic
 p

ro
c
e
s
s
 b

u
ilt

 o
n
 r

e
a
lis

ti
c
 a

s
s
e
s
s
m

e
n
ts

 o
f 

p
a
s
t 

a
n
d
 p

re
s
e
n
t 

in
fo

rm
a
ti
o
n
 t

h
a
t 

e
n
a
b
le

s
 t

h
e
 C

it
y
 t

o
 a

n
ti
c
ip

a
te

 f
u
tu

re
 h

a
z
a
rd

s
 a

n
d
 p

ro
v
id

e
 

m
it
ig

a
ti
o
n
 
s
tr

a
te

g
ie

s
 
to

 
a
d
d
re

s
s
 
p
o
s
s
ib

le
 
im

p
a
c
ts

 
a
n
d
 
id

e
n
ti
fi
e
d
 
n
e
e
d
s
. 

 
T

h
e
 
o
v
e
ra

ll 

a
p
p
ro

a
c
h
 t

o
 t

h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 i
n
c
lu

d
e
d
 d

e
v
e
lo

p
in

g
 a

 b
a
s
e
lin

e
 u

n
d
e
rs

ta
n
d
in

g
 o

f 

n
a
tu

ra
l 
a
n
d
 m

a
n
-m

a
d
e

 h
a
z
a
rd

s
, 

d
e
te

rm
in

in
g
 w

a
y
s
 t

o
 r

e
d
u
c
e
 t

h
o
s
e
 r

is
k
s
, 

a
n
d
 p

ri
o
ri
ti
z
in

g
 

m
it
ig

a
ti
o
n
 r

e
c
o
m

m
e
n
d
a
ti
o
n
s
 f

o
r 

im
p
le

m
e
n
ta

ti
o
n
. 

T
o
 c

o
m

p
le

te
 t

h
e
s
e
 o

b
je

c
ti
v
e
s
, 

th
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 c

o
m

p
ile

d
 a

 q
u
a
lif

ie
d
 t

e
a
m

 w
it
h
 v

a
ri
o
u
s
 

e
x
p
e
rt

is
e
, 

in
c
lu

d
in

g
 r

is
k
 m

a
n
a
g

e
m

e
n
t,
 p

u
b
lic

 s
a
fe

ty
 a

n
d
 h

e
a
lt
h
, 

e
n
g

in
e
e
ri
n
g

 a
n
d
 p

u
b
lic

 

w
o
rk

s
, 

w
a
te

r 
in

fr
a
s
tr

u
c
tu

re
, 

a
n
d
 

e
m

e
rg

e
n
c
y
 

re
s
p
o
n
s
e
 

a
g

e
n
c
ie

s
 

to
 

p
a
rt

ic
ip

a
te

 
o
n
 

a
 

S
te

e
ri
n
g

 
C

o
m

m
it
te

e
 

to
 
g

u
id

e
 

th
e
 

d
e
v
e
lo

p
m

e
n
t 

o
f 

th
e
 

C
it
y
’s

 
c
o
m

p
re

h
e
n
s
iv

e
 

H
a

z
a
rd

 

M
it
ig

a
ti
o
n
 

P
la

n
. 

 
In

 
a
d
d
it
io

n
, 

th
e
 

S
te

e
ri
n
g

 
C

o
m

m
it
te

e
 

s
o
lic

it
e
d
 

p
u
b
lic

 
in

v
o
lv

e
m

e
n
t 

th
ro

u
g

h
o
u
t 
th

e
 p

la
n
n
in

g
 p

ro
c
e
s
s
, 
in

c
lu

d
in

g
 t
h
e
 r
e
le

a
s
e
 o

f 
a
 p

u
b
lic

 s
u
rv

e
y
 t
h
ro

u
g

h
 t
h
e
 C

it
y
’s

 

n
e
w

s
le

tt
e
r 

a
n
d
 w

e
b
s
it
e

, 
a
llo

w
in

g
 t

h
e
 p

u
b
lic

 t
o
 c

o
m

m
e
n
t 

d
u
ri
n
g
 t

h
e
 d

ra
ft

in
g

 s
ta

g
e
, 

a
n
d
 

m
a
k
in

g
 t

h
e
 d

ra
ft
 P

la
n
 a

v
a
ila

b
le

 t
o
 a

llo
w

 t
h
e
 p

u
b

lic
 t

o
 c

o
m

m
e
n
t 

o
n
 i
ts

 c
o
n
te

n
t.

  
C

h
a
p
te

r 
1
: 

P
la

n
n
in

g
 P

ro
c
e
s
s
, 
c
o
n
ta

in
s
 d

e
s
c
ri
p
ti
o
n
s
 o

f 
th

e
 P

la
n
n
in

g
 p

ro
c
e
s
s
, 
in

c
lu

d
in

g
 i
n
fo

rm
a
ti
o
n
 o

n
 

th
e
 S

te
e
ri
n
g

 C
o
m

m
it
te

e
 a

n
d
 p

u
b
lic

 i
n
v
o
lv

e
m

e
n
t.
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it
y
’s
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e

n
e
ra
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P

la
n
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S
A

F
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.4
 &

 S
A

F
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.2
),

 c
o

n
d

u
c
t 
e

v
a

lu
a
ti
o

n
s
 o

f 
fl
o

o
d
 

c
o

n
tr

o
ls

 w
it
h

in
 t

h
e
 C

it
y
 t

o
 e

n
s
u

re
 e

ff
ic

ie
n
t 

o
p
e
ra

ti
o
n

s
 a

n
d

 
id

e
n

ti
fy

 p
o
te

n
ti
a

l 
s
to

rm
 d

ra
in

 i
m

p
ro

v
e

m
e

n
ts

. 
 T

h
e
n

, 
id

e
n

ti
fy

 
k
e

y
 a

re
a
s
 t
o

 i
n
it
ia

te
 i
m

p
ro

v
e

m
e

n
t 

p
ro

je
c
ts

 a
c
c
o

rd
in

g
ly
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le
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it
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n
e
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S
A
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 c
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u
n
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p
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o
-d

a
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n
d
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u
c
a
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h
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u
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e
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h
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C
o

n
ti
n

u
e

 p
u

b
lic
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d
u

c
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ti
o
n

 r
e
g

a
rd

in
g
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S
e

e
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o
m

e
th

in
g
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a

y
 

S
o

m
e

th
in

g
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fo
r 
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rr
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s
m
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T

e
rr

o
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s
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C

o
m

m
u

n
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a
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o
n
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L
o
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rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

E
S

-1
3
 

 

A
ct

io
n

 ID
 

M
it

ig
at

io
n

 A
ct

io
n

 
H
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en
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C
o

o
rd

in
a
te

 w
it
h

 e
x
is

ti
n

g
 h

ig
h

-p
ro

fi
le

, 
p

ri
v
a

te
 f

a
c
ili

ti
e

s
 t

o
 

e
n
s
u

re
 s

e
c
u

ri
ty

 a
n
d

 a
n
ti
-t

e
rr

o
ri
s
m

 s
a
fe

ty
 f

e
a
tu

re
s
 a

re
 i
n

 
u

s
e
. 

T
e

rr
o

ri
s
m

 
S

h
e
ri
ff

’s
 D

e
p
a
rt

m
e

n
t 

M
e

d
iu

m
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U
p

d
a

te
 t

h
e
 G

e
n
e

ra
l 
P

la
n
 t

o
 i
n

c
lu

d
e

 a
n

ti
-t

e
rr

o
ri
s
m

 
re

q
u

ir
e

m
e

n
ts

 f
o
r 

n
e
w

 h
ig

h
-p

ro
fi
le

, 
p

ri
v
a

te
 b

u
ild

in
g
 p

ro
je

c
ts

. 
 

A
n

ti
-t

e
rr

o
ri
s
m

 r
e
q

u
ir
e
m

e
n

ts
 s

h
o
u

ld
 i
n

c
lu

d
e

, 
b

u
t 

a
re

 n
o

t 
lim

it
e

d
 t

o
, 

a
d
e
q

u
a
te

 e
s
c
a
p

e
 r

o
u
te

s
 f
o

r 
p

e
d

e
s
tr

ia
n
s
 &

 
m

o
to

ri
s
ts

 a
n
d

 b
u

ilt
-i
n

 s
e

c
u

ri
ty

 s
y
s
te

m
s
. 

T
e

rr
o

ri
s
m

 
C

o
m

m
u

n
it
y
 

D
e

v
e

lo
p
m

e
n
t 

L
o
w

 

2
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1

5
.H

M
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C
o

n
ti
n

u
e

 t
o
 u

p
d

a
te

 t
h

e
 C

it
y
’s

 t
re

e
 i
n

v
e

n
to

ry
 a

n
d

 i
d
e

n
ti
fy

 
v
u

ln
e
ra

b
ili

ti
e

s
. 

 A
ll 

tr
e

e
s
 s

h
o
u

ld
 b

e
 m

a
in

ta
in

e
d

 a
c
c
o

rd
in

g
 t

o
 

th
e
 s

ta
n
d

a
rd

s
 i
n

 t
h

e
 C

it
y
’s

 M
u

n
ic

ip
a

l 
C

o
d
e

 t
o

 m
in

im
iz

e
 

p
o
te

n
ti
a

l 
h

a
z
a

rd
s
. 

W
in

d
s
to

rm
 

P
u

b
lic

 W
o
rk

s
 

H
ig

h
 

 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

E
S

-1
4
 

  

E
S

.6
 

M
o

n
it

o
ri

n
g

, 
E

v
a

lu
a
ti

n
g

, 
a

n
d

 U
p

d
a
ti

n
g

 t
h

e
 P

la
n

 

T
h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 i

s
 a

 l
iv

in
g

 d
o
c
u
m

e
n
t 

th
a
t 

re
fl
e
c
ts

 o
n
g

o
in

g
 h

a
z
a
rd

 m
it
ig

a
ti
o
n
 

a
c
ti
v
it
ie

s
 
a
n
d
 
re

q
u
ir
e
s
 
m

o
n
it
o
ri
n
g
, 

e
v
a
lu

a
ti
n
g

, 
a
n
d
 
u
p
d
a
ti
n
g

 
to

 
e
n
s
u
re

 
th

e
 
m

it
ig

a
ti
o
n
 

a
c
ti
o
n
s
 a

re
 im

p
le

m
e
n
te

d
. 
 T

o
 f
a
c
ili

ta
te

 t
h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
n
in

g
 p

ro
c
e
s
s
 a

n
d
 a

d
h
e
re

 

to
 r

e
g

u
la

to
ry

 r
e
q

u
ir
e
m

e
n
ts

, 
th

e
 P

la
n
 w

ill
 b

e
 r

e
v
ie

w
e
d
 a

n
n
u
a
lly

 a
n
d
 a

n
y
 m

a
jo

r 
re

v
is

io
n
s
 w

ill
 

b
e
 in

c
o
rp

o
ra

te
d
 in

to
 t
h
e
 f
iv

e
-y

e
a
r 

u
p
d
a
te

. 
 I
n
 a

d
d
it
io

n
, 
p
u
b
lic

 in
v
o
lv

e
m

e
n
t 
w

ill
 b

e
 r

e
q

u
e
s
te

d
 

w
h
e
n
 a

p
p
lic

a
b
le

. 
 C

h
a
p
te

r 
5
: 

P
la

n
 M

a
in

te
n
a
n
c
e
 o

u
tl
in

e
s
 t

h
e
 u

p
d
a
te

 r
e
q

u
ir
e
m

e
n
ts

 a
n
d
 

p
la

n
n
in

g
 m

e
c
h
a
n
is

m
s
 t

h
e
 C

it
y
 h

a
s
 i
n
 p

la
c
e
 f
o
r 

o
n
g

o
in

g
 h

a
z
a
rd

 m
it
ig

a
ti
o
n
. 
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1
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(b
):

  
In

 o
rd

e
r 

to
 d

e
v
e
lo

p
 a

 m
o
re

 c
o
m

p
re

h
e
n
s
iv

e
 a

p
p
ro

a
c
h
 t

o
 r

e
d
u
c
in

g
 t

h
e
 

e
ff

e
c
ts

 o
f 
n
a
tu

ra
l 
d
is

a
s
te

rs
, 
th

e
 p

la
n
n
in

g
 p

ro
c
e
s
s
 s

h
a
ll
 i
n
c
lu

d
e
: 

(1
) 

A
n
 o

p
p
o
rt

u
n
it
y
 f

o
r 

th
e
 p

u
b
lic

 t
o
 c

o
m

m
e
n
t 
o
n
 t
h
e
 p

la
n
 d

u
ri
n
g

 t
h
e
 d

ra
ft

in
g

 s
ta

g
e
 a

n
d
 

p
ri
o
r 

to
 p

la
n
 a

p
p
ro

v
a
l;
 

(2
) 

A
n
 o

p
p
o
rt

u
n
it
y
 f

o
r 

n
e
ig

h
b
o
ri
n
g
 c

o
m

m
u
n
it
ie

s
, 

lo
c
a
l 
a
n
d
 r

e
g

io
n
a
l 
a
g

e
n
c
ie

s
 i
n
v
o
lv

e
d
 

in
 h

a
z
a
rd

 m
it
ig

a
ti
o
n
 a

c
ti
v
it
ie

s
, 

a
n
d
 a

g
e
n
c
ie

s
 t
h
a
t 

h
a
v
e
 t

h
e
 a

u
th

o
ri
ty

 t
o
 r

e
g

u
la

te
 

d
e
v
e
lo

p
m

e
n
t,

 a
s
 w

e
ll 

a
s
 b

u
s
in

e
s
s
e
s
, 

a
c
a
d
e
m

ia
 a

n
d
 o

th
e
r 

p
ri
v
a
te

 a
n
d
 n

o
n
-p

ro
fi
t 

in
te

re
s
ts

 t
o
 b

e
 i
n
v
o
lv

e
d
 i
n
 t

h
e
 p

la
n
n
in

g
 p

ro
c
e
s
s
; 
a
n
d
 

(3
) 

R
e
v
ie

w
 a

n
d
 i
n
c
o
rp

o
ra

ti
o
n
, 

if
 a

p
p
ro

p
ri
a
te

, 
o
f 

e
x
is

ti
n
g
 p

la
n
s
, 
s
tu

d
ie

s
, 
re

p
o
rt

s
, 

a
n
d
 

te
c
h
n
ic

a
l 
in

fo
rm

a
ti
o
n
. 

§
2
0
1
.6

(c
)(

1
):

  
[T

h
e
 p

la
n
 s

h
a
ll
 d

o
c
u
m

e
n
t]
 t

h
e
 p

la
n
n
in

g
 p

ro
c
e
s
s
 u

s
e
d
 t

o
 d

e
v
e
lo

p
 t

h
e
 

p
la

n
, 

in
c
lu

d
in

g
 h

o
w

 i
t 

w
a
s
 p

re
p
a
re

d
, 

w
h
o
 w

a
s
 i

n
v
o
lv

e
d
 i

n
 t

h
e
 p

ro
c
e
s
s
, 

a
n
d
 h

o
w

 t
h
e
 

p
u
b
lic

 w
a
s
 i
n

v
o
lv

e
d
. 

H
a
z
a
rd

 m
it
ig

a
ti
o
n
 p

la
n
n
in

g
 i
s
 a

 d
y
n
a
m

ic
 

p
ro

c
e
s
s
 b

u
ilt

 o
n
 r

e
a
lis

ti
c
 a

s
s
e
s
s
m

e
n
ts

 o
f 

p
a
s
t 

a
n
d
 

p
re

s
e
n
t 

in
fo

rm
a
ti
o
n
 

th
a
t 

e
n
g

a
g

e
s
 t
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 (

th
e
 C

it
y
) 

to
 

a
n
ti
c
ip

a
te

 
fu

tu
re

 
h
a
z
a
rd

s
 

a
n
d
 

p
ro

v
id

e
 

m
e
a
n
in

g
fu

l 
s
tr

a
te

g
ie

s
 

to
 

a
d
d
re

s
s
 

p
o
s
s
ib

le
 
im

p
a
c
ts

 
a
n
d
 
id

e
n
ti
fi
e
d
 
n
e
e
d
s
. 
 

T
h
e
 h

a
z
a
rd

 m
it
ig

a
ti
o
n
 p

la
n
n
in

g
 p

ro
c
e

s
s
 

in
v
o

lv
e
s
 t

h
e
 f

o
llo

w
in

g
 t

a
s
k
s
. 

• 
O

rg
a
n
iz

in
g

 r
e
s
o
u
rc

e
s
  

• 
A

s
s
e
s
s
in

g
 r

is
k
s
 

• 
D

e
v
e
lo

p
in

g
 m

it
ig

a
ti
o
n
 s

tr
a
te

g
ie

s
, 
g

o
a
ls

, 
a
n
d
 p

ri
o
ri
ti
e
s
 

• 
A

d
o
p
ti
n
g
 a

 p
la

n
 

• 
Im

p
le

m
e
n
ti
n
g

 t
h
e
 p

la
n
 

• 
M

o
n

it
o
ri
n
g
 p

ro
g

re
s
s
  
 

• 
R

e
v
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e
d
 f

a
c
ili

ti
e
s
. 

T
h
is

 i
n
v
e
n
to

ry
 w

a
s
 a

u
g
m

e
n
te

d
 w

it
h
 c

ri
ti
c
a
l 

n
o
n
-C

it
y
 a

s
s
e
ts

, 
s
u
c
h
 a

s
 h

o
s
p
it
a
ls

, 
s
c
h
o
o
ls

, 

a
n
d
 s

h
e
ri
ff

 s
ta

ti
o
n
s
, 

in
 o

rd
e
r 

to
 c

a
p
tu

re
 t

h
e
 v

u
ln

e
ra

b
ili

ty
 o

f 
o
th

e
r 

fa
c
ili

ti
e
s
 w

it
h
in

 C
e
rr

it
o
s
 

th
a
t 
m

a
y
 p

ro
v
id

e
 e

m
e
rg

e
n
c
y
 r

e
s
p
o
n
s
e
 s

e
rv

ic
e
s
. 
 T

h
e
 c

o
m

p
le

te
d
 a

s
s
e
t 

in
v
e
n
to

ry
 e

n
a
b
le

d
 

th
e
 S

te
e
ri
n
g
 C

o
m

m
it
te

e
 t
o
 e

s
ti
m

a
te

 l
o
s
s
e
s
 r

e
s
u
lt
in

g
 f
ro

m
 h

a
z
a
rd

 e
v
e
n
ts

 a
n
d
 t
o
 d

e
te

rm
in

e
 

w
h
e
re

 r
e
s
o
u
rc

e
s
 s

h
o
u
ld

 b
e
 a

llo
c
a
te

d
 t

o
 a

d
d
re

s
s
 m

it
ig

a
ti
o
n
 i
s
s
u
e
s
. 

L
o

s
s
 E

s
ti

m
a
te

s
 

F
E

M
A

 
d
e
v
e

lo
p
e
d
 

a
 

s
ta

n
d
a
rd

iz
e
d
 

n
a
tu

ra
l 

h
a
z
a
rd

 
lo

s
s
 

e
s
ti
m

a
ti
o
n
 

m
e
th

o
d
o
lo

g
y
 

c
o
n
ta

in
in

g
 

m
o
d
e
ls

 
fo

r 
e
s
ti
m

a
ti
n
g

 
p
o
te

n
ti
a
l 

lo
s
s
e
s
 

fr
o
m

 
e
a
rt

h
q

u
a
k
e
, 

w
in

d
 

(h
u
rr

ic
a
n
e
s
, 

th
u
n
d
e
rs

to
rm

s
, 

to
rn

a
d
o
e
s
, 

a
n
d
 
e
x
tr

a
-t

ro
p
ic

a
l 

c
y
c
lo

n
e
s
),

 a
n
d
 f

lo
o
d
 (

ri
v
e
r 

b
a
s
in

 a
n
d
 c

o
a
s
ta

l)
 

h
a
z
a
rd

s
. 

 T
h
e
 C

it
y
 u

s
e
d
 H

A
Z

U
S

-M
H

, 
a
 P

C
-

b
a
s
e
d
 s

o
ft

w
a
re

, 
w

h
ic

h
 i
m

p
le

m
e
n
ts

 t
h
e
 F

E
M

A
-

d
e
v
e
lo

p
e
d
 m

e
th

o
d
o
lo

g
y
 a

n
d
 r

u
n
s
 o

n
 a

 G
e
o
g
ra

p
h
ic

 I
n
fo

rm
a
ti
o
n
 S

y
s
te

m
 (

G
IS

) 
p
la

tf
o
rm

, 
to

 

m
a
p
 a

n
d
 d

is
p
la

y
 e

a
rt

h
q
u
a
k
e
 h

a
z
a
rd

 d
a
ta

, 
a
s
 w

e
ll 

a
s
 t

h
e
 r

e
s
u
lt
s
 o

f 
e
a
rt

h
q

u
a
k
e
 d

a
m

a
g
e
 

a
n
d
 e

c
o
n
o
m

ic
 l
o
s
s
 e

s
ti
m

a
te

s
 f
o
r 

b
u
ild

in
g

s
 a

n
d
 i
n
fr

a
s
tr

u
c
tu

re
 w

it
h
in

 t
h
e
 C

it
y
. 

H
A

Z
U

S
-M

H
 c

o
n
ta

in
s
 b

a
s
e
lin

e
 d

a
ta

 s
u
c
h
 a

s
: 

• 
D

e
m

o
g
ra

p
h
ic

 d
a
ta

 (
p
o
p
u
la

ti
o
n
, 

a
g

e
, 
e
th

n
ic

it
y
, 

a
n
d
 i
n
c
o
m

e
);

 

• 
G

e
n
e
ra

l 
b
u
ild

in
g
 s

to
c
k
 (

s
q

u
a
re

 f
o
o
ta

g
e
 o

f 
o
c
c
u
p
a
n
c
y
 c

la
s
s
e
s
 f

o
r 

e
a
c
h
 c

e
n
s
u
s
 

tr
a
c
t)

; 

• 
E

m
e
rg

e
n
c
y
 r

e
s
p
o
n
s
e
 f
a
c
ili

ti
e
s
 (

fi
re

, 
p
o
lic

e
, 
e
m

e
rg

e
n
c
y
 o

p
e
ra

ti
o
n
s
 c

e
n
te

rs
);

 

• 
D

a
m

s
; 

• 
H

a
z
a
rd

o
u
s
 m

a
te

ri
a
ls

 f
a
c
ili

ti
e
s
; 

• 
R

o
a
d
s
, 

a
ir
p
o
rt

s
, 

a
n
d
 o

th
e
r 

tr
a
n
s
p
o
rt

a
ti
o
n
 f
a
c
ili

ti
e
s
; 

a
n
d
 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
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• 
E

le
c
tr

ic
 p

o
w

e
r,

 o
il,

 a
n
d
 g

a
s
 l
in

e
s
 a

n
d
 o

th
e
r 

u
ti
lit

y
 f
a
c
ili

ti
e
s
. 

In
 e

s
ti
m

a
ti
n
g

 l
o
s
s
e
s
, 

H
A

Z
U

S
-M

H
 t

a
k
e
s
 i

n
to

 a
c
c
o
u
n
t 

v
a
ri
o
u
s
 i

m
p
a
c
ts

 o
f 

a
 h

a
z
a
rd

 e
v
e
n
t 

in
c
lu

d
in

g
: 
 

• 
P

h
y
s
ic

a
l 

d
a
m

a
g

e
: 

d
a
m

a
g

e
 

to
 

re
s
id

e
n
ti
a
l 

a
n
d
 

c
o
m

m
e
rc

ia
l 

b
u
ild

in
g

s
, 

s
c
h
o
o
ls

, 

c
ri
ti
c
a
l 
fa

c
ili

ti
e
s
, 
a
n
d
 i
n
fr

a
s
tr

u
c
tu

re
; 

 

• 
E

c
o
n
o
m

ic
 l
o
s
s
: 

b
u
s
in

e
s
s
 i
n
te

rr
u
p
ti
o
n
s
, 
re

p
a
ir
 a

n
d
 r

e
c
o
n
s
tr

u
c
ti
o
n
 c

o
s
ts

; 
a
n
d
  

• 
S

o
c
ia

l 
im

p
a
c
ts

: 
im

p
a
c
ts

 t
o
 p

e
o
p
le

, 
in

c
lu

d
in

g
 p

o
te

n
ti
a
l 

lo
s
s
 o

f 
p
o
ta

b
le

 w
a

te
r 

a
n
d
 

s
a
n
it
a
ti
o
n
 s

e
rv

ic
e
s
. 

In
 a

d
d
it
io

n
 t

o
 t

h
e
 e

a
rt

h
q
u
a
k
e
 H

A
Z

U
S

 a
s
s
e
s
s
m

e
n
ts

, 
th

e
 P

ro
je

c
t 

T
e
a
m

 d
e
v
e
lo

p
e
d
 l

o
s
s
 

a
s
s
e
s
s
m

e
n
t 

ta
b
le

s
 f

o
r 

e
a
c
h
 s

p
e
c
if
ic

 h
a
z
a
rd

 t
h
a
t 

id
e
n
ti
fi
e
d
 p

o
te

n
ti
a
l 

d
a
m

a
g

e
s
 w

it
h
in

 t
h
e
 

C
it
y
, 
in

c
lu

d
in

g
 p

o
p
u
la

ti
o
n
 a

t 
ri
s
k
, 
c
ri
ti
c
a
l i

n
fr

a
s
tr

u
c
tu

re
, 
a
n
d
 b

u
ild

in
g

s
. 
 T

h
is

 t
a
s
k
 w

a
s
 c

ri
ti
c
a
l 

in
 d

e
te

rm
in

in
g

 w
h
ic

h
 a

s
s
e
ts

 a
re

 s
u
b
je

c
t 

to
 t

h
e
 g

re
a
te

s
t 

p
o
te

n
ti
a
l 

d
a
m

a
g

e
s
 a

n
d
 w

h
ic

h
 

h
a
z
a
rd

 e
v
e
n
t 
is

 li
k
e
ly

 t
o
 p

ro
d
u
c
e
 t
h
e
 g

re
a
te

s
t 
p
o
te

n
ti
a
l l

o
s
s
e
s
. 
 T

h
e
 c

o
n
c
lu

s
io

n
 o

f 
th

is
 s

te
p
 

p
re

c
ip

it
a
te

d
 a

 c
o
m

p
re

h
e
n
s
iv

e
 l
o
s
s
 e

s
ti
m

a
te

 (
v
u
ln

e
ra

b
ili

ty
 a

s
s
e
s
s
m

e
n
t)

 f
o
r 

e
a
c
h
 i
d
e
n
ti
fi
e
d
 

h
a
z
a
rd

 f
o
r 

e
a
c
h
 s

p
e
c
if
ic

 a
s
s
e
t 

in
 t

e
rm

s
 o

f 
d
a
m

a
g
e
s
, 

e
c
o
n
o
m

ic
 l

o
s
s
, 

a
n
d
 t

h
e
 a

s
s
o
c
ia

te
d
 

c
o
n
s
e
q

u
e
n
c
e
s
. 

M
it

ig
a
ti

o
n

 S
tr

a
te

g
y
 D

e
v
e
lo

p
m

e
n

t 

D
e
v
e
lo

p
m

e
n

t 
o

f 
M

it
ig

a
ti

o
n

 G
o

a
ls

 a
n

d
 O

b
je

c
ti

v
e
s
 

T
h
e
 

P
ro

je
c
t 

T
e
a
m

, 
b
a
s
e
d
 

u
p
o
n
 

in
fo

rm
a
ti
o
n
 

p
ro

v
id

e
d
 

b
y
 

th
e
 

S
te

e
ri
n
g
 

C
o
m

m
it
te

e
, 

d
is

c
u
s
s
e
d
 t
h
e
 m

it
ig

a
ti
o
n
 f
e
a
tu

re
s
 a

n
d
 r
e
s
o
u
rc

e
s
 t
h
a
t 
th

e
 C

it
y
 c

u
rr

e
n
tl
y
 h

a
s
 in

 p
la

c
e
. 
 T

h
e
s
e
 

m
it
ig

a
ti
o
n
 f

e
a
tu

re
s
 
p
ro

v
id

e
d
 
a
 f

ra
m

e
w

o
rk

 t
o
 
d
e
te

rm
in

e
 
w

h
e
re

 
p
ra

c
ti
c
a
l 

im
p
ro

v
e
m

e
n
ts

 

c
o
u
ld

 
b
e
 
m

a
d
e
 
a
n
d
 
w

h
e
re

 
s
u
ff

ic
ie

n
t 

im
p
ro

v
e
m

e
n
ts

 
w

o
u
ld

 
b
e
 
p
ro

h
ib

it
iv

e
 
d
u
e
 
to

 
c
o
s
t,
 

s
c
h
e
d
u
le

, 
o
r 

im
p
ra

c
ti
c
a
lit

y
 o

f 
im

p
le

m
e
n
ta

ti
o
n
. 

F
o
r 

e
a
c
h
 o

f 
th

e
 h

a
z
a
rd

 e
v
e
n
ts

, 
m

it
ig

a
ti
o
n
 g

o
a
ls

 a
n
d
 o

b
je

c
ti
v
e
s
 w

e
re

 d
e
v
e
lo

p
e
d
 w

it
h
 t

h
e
 

in
te

n
ti
o
n
 o

f 
re

d
u
c
in

g
 o

r 
e
lim

in
a
ti
n
g
 t
h
e
 p

o
te

n
ti
a
l h

a
z
a
rd

 im
p
a
c
ts

. 
 T

h
e
 m

it
ig

a
ti
o
n
 g

o
a
ls

 a
n
d
 

o
b
je

c
ti
v
e
s
 w

e
re

 d
e
v
e
lo

p
e
d
 a

t 
a
 S

te
e
ri
n
g
 C

o
m

m
it
te

e
 M

e
e
ti
n
g
 t

o
 p

ro
v
id

e
 t

h
e
 b

a
s
is

 f
o
r 

d
e
te

rm
in

in
g
 t

h
e
 a

s
s
o
c
ia

te
d
 m

it
ig

a
ti
o
n
 p

ro
je

c
ts

. 

Id
e
n

ti
fy

 a
n

d
 P

ri
o

ri
ti

z
e
 M

it
ig

a
ti

o
n

 A
c
ti

o
n

s
 

M
it
ig

a
ti
o
n
 s

tr
a
te

g
ie

s
 a

re
 a

d
m

in
is

tr
a
ti
v
e
 a

n
d
/o

r 
e
n
g

in
e
e
ri
n
g

 p
ro

je
c
t 

re
c
o
m

m
e
n
d
a
ti
o
n
s
 t

o
 

re
d
u
c
e
 t
h
e
 v

u
ln

e
ra

b
ili

ty
 t
o
 t
h
e
 id

e
n
ti
fi
e
d
 h

a
z
a
rd

s
. 
 I
t 
w

a
s
 im

p
e
ra

ti
v
e
 t
o
 h

a
v
e
 e

n
g

in
e
e
rs

 a
n
d
 

v
it
a
l 
C

it
y
 e

m
p
lo

y
e
e
s
 i
n
v
o

lv
e
d
 i
n
 t

h
is

 p
h
a
s
e
 o

f 
th

e
 P

la
n
 i
n
 o

rd
e
r 

to
 d

e
v
e
lo

p
 s

tr
a
te

g
ie

s
 a

n
d
 

p
ro

je
c
ts

 t
h
a
t 

w
ill

 m
it
ig

a
te

 t
h
e
 h

a
z
a
rd

s
 c

o
s
t-

e
ff

e
c
ti
v
e
ly

, 
a
s
 w

e
ll 

a
s
 e

n
s
u
re

 c
o
n
s
is

te
n
c
y
 w

it
h

 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
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 M
it
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a
ti

o
n
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n
 

1
-6

 
 th

e
 C

it
y
’s

 l
o
n
g

-t
e
rm

 m
it
ig

a
ti
o
n
 g

o
a
ls

 a
n
d
 c

a
p
it
a
l 
im

p
ro

v
e
m

e
n
ts

. 
 A

t 
a
 S

te
e
ri
n
g

 C
o
m

m
it
te

e
 

M
e
e
ti
n
g

, 
a
 t
e
a
m

-b
a
s
e
d
 a

p
p
ro

a
c
h
 w

a
s
 u

s
e
d
 t
o
 b

ra
in

s
to

rm
 m

it
ig

a
ti
o
n
 p

ro
je

c
ts

 b
a
s
e
d
 o

n
 t
h
e
 

id
e
n
ti
fi
e
d
 h

a
z
a
rd

s
 a

n
d
 a

s
s
o
c
ia

te
d
 l
o
s
s
 e

s
ti
m

a
te

s
. 
 T

h
e
 e

v
a
lu

a
ti
o
n
 a

n
d
 p

ri
o
ri
ti
z
a
ti
o
n
 o

f 
th

e
 

m
it
ig

a
ti
o
n
 a

c
ti
o
n
s
 p

ro
d
u
c
e
d

 a
 l

is
t 

o
f 

re
c
o
m

m
e
n
d
e
d
 m

it
ig

a
ti
o
n
 a

c
ti
o
n
s
 t

o
 i

n
c
o
rp

o
ra

te
 i

n
to

 

th
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
. 
 A

 s
e
p
a
ra

te
 S

te
e
ri
n
g
 C

o
m

m
it
te

e
 m

e
e
ti
n
g
 w

a
s
 h

e
ld

 t
o
 c

o
n
d
u
c
t 

a
 B

e
n
e
fi
t-

C
o
s
t 
R

e
v
ie

w
 f
o
r 
e
a
c
h
 p

ro
p
o
s
e
d
 m

it
ig

a
ti
o
n
 a

c
ti
o
n
 t
o
 d

e
te

rm
in

e
 t
h
e
 r
e
la

ti
v
e
 p

ri
o
ri
ty

 

le
v
e

l 
o
f 

th
e
 r

e
c
o
m

m
e
n
d
a
ti
o
n
. 

Im
p

le
m

e
n

ta
ti

o
n

 &
 M

o
n

it
o

ri
n

g
 

P
re

p
a
ra

ti
o

n
 o

f 
Im

p
le

m
e
n

ta
ti

o
n

 S
tr

a
te

g
y
 

T
h
e
 P

ro
je

c
t 
T

e
a
m

 d
e
v
e
lo

p
e
d
 a

n
 a

c
ti
o
n
 p

la
n
 t
o
 d

e
ta

il 
h
o
w

 t
h
e
 m

it
ig

a
ti
o
n
 r

e
c
o
m

m
e
n
d
a
ti
o
n
s
 

w
ill

 
b
e
 

p
ri
o
ri
ti
z
e
d
, 

im
p
le

m
e
n
te

d
, 

a
n
d
 

a
d
m

in
is

te
re

d
 

b
y
 

th
e
 

C
it
y
. 

 
D

u
ri
n
g

 
th

e
 

H
a
z
a
rd

 

M
it
ig

a
ti
o
n
 

P
la

n
 

c
re

a
ti
o
n
 

p
ro

c
e
s
s
, 

th
e
 

P
ro

je
c
t 

T
e
a
m

 
c
o
o
rd

in
a
te

d
 

w
it
h
 

th
e
 

S
te

e
ri
n
g
 

C
o
m

m
it
te

e
 

to
 

d
e
te

rm
in

e
 

th
e
 

m
it
ig

a
ti
o
n
 

p
ro

je
c
t 

im
p
le

m
e
n
ta

ti
o
n
 

s
tr

a
te

g
y
 

(i
n
c
lu

d
in

g
 

id
e
n
ti
fy

in
g
 r

e
s
p
o
n
s
ib

le
 d

e
p
a
rt

m
e
n
ts

, 
fu

n
d
in

g
 r

e
s
o
u
rc

e
s
, 

a
n
d
 e

s
ti
m

a
te

d
 i

m
p
le

m
e
n
ta

ti
o
n
 

ti
m

e
fr

a
m

e
).

 
 

 

 C
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1
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S

te
e
ri

n
g

 C
o

m
m

it
te

e
 &

 P
u

b
li

c
 I
n

v
o

lv
e

m
e
n

t 

W
h
ile

 
th

e
 

C
it
y
 

a
n
d
 

R
is

k
 

M
a
n
a
g

e
m

e
n
t 

P
ro

fe
s
s
io

n
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a
d
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a
d
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s
p
o
n
s
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r 
th

e
 

u
p
d
a
te

 
o
f 

th
e
 

C
it
y
’s

 
H

a
z
a
rd

 
M

it
ig
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o
n
 

P
la

n
, 

n
e
ig

h
b
o
ri
n
g
 

c
o
m

m
u
n
it
ie

s
, 

a
g

e
n
c
ie

s
, 

b
u
s
in

e
s
s
e
s
, 

a
n
d
 
o
th

e
r 
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te
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s
te

d
 
p
a
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s
 
w
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v
it
e
d
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o
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a
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h
e
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n
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 C
o
m
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n
 d
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n
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h
 

p
h
a
s
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f 
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e
 d

o
c
u
m
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n
t 
d
e
v
e
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p
m

e
n
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 o
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e
r 
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c
o
m

p
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 li

s
t 
o
f 
S
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e
ri
n
g
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o
m

m
it
te

e
 p

a
rt

ic
ip

a
n
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, 
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e
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je

c
t 

T
e
a
m
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s
s
e
s
s
e
d
 c

o
m

m
u
n
it
y
 s

u
p
p
o
rt
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u
g

h
 

a
c
ti
v
e
 

c
o
m

m
u
n
it
y
 

le
a
d
e
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b
u
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a
 

p
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n
n
in

g
 
T

e
a
m
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a
n
d
 
e
n
g

a
g

e
d
 
th

e
 
p
u
b
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p
a
rt

ic
ip

a
n
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d
u
ri
n
g

 
th

e
 
P
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je

c
t 
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ia
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o
n
 
a
n
d
 

H
a
z
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e
n
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c
a
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m
e
e
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n
g
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e
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b
e
r 

o
f 

th
e
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n
g
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o
m

m
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e
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d
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e
 

o
p
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n
it
y
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o
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 p
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c
e
s
s
. 

§
2
0
1
.6

(b
):

  
In

 o
rd

e
r 

to
 d

e
v
e
lo

p
 a

 m
o
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 c
o
m

p
re

h
e
n
s
iv

e
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p
p
ro

a
c
h
 t

o
 r

e
d
u
c
in

g
 t

h
e
 

e
ff

e
c
ts

 o
f 
n
a
tu

ra
l 
d
is

a
s
te

rs
, 
th

e
 p

la
n
n
in

g
 p

ro
c
e
s
s
 s

h
a
ll
 i
n
c
lu

d
e
: 

(1
) 
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n
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p
p
o
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u
n
it
y
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o
r 
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u
b
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o
 c

o
m

m
e
n
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n
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h
e
 p
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n
 d

u
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n
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h
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 d
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g
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e
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n
d
 

p
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 p
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n
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p
p
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v
a
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n
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p
p
o
rt
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n
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y
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r 

n
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h
b
o
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n
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 c
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m
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n
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d
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c
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n
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c
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v
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d
 a

g
e
n
c
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g
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p
m
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s
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c
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p
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n
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h
e
 p
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n
n
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g
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c
e
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(c
)(

1
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 p
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 d
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c
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 d
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c
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b
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c
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c
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u
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p
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c
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d
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 C
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 m
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c
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c
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u
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a
c
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A

d
d
it
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n
a
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, 
th

e
 
C

it
y
 
c
o
m

p
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d
 
h
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ri
c
a
l 

h
a
z
a
rd

 
d
a
ta

, 
p
ro

v
id

e
d
 
re

le
v
a
n
t 

p
la

n
n
in

g
 d

o
c
u
m

e
n
ts

 f
o
r 

in
c
o
rp

o
ra

ti
o
n
 i

n
to

 t
h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n

, 
a
n
d
 c

o
o
rd
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a
te

d
 

p
a
rt

ic
ip

a
ti
o
n
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it
h
 t
h
e
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u
b
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. 
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a
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h
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 c

h
a
p
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a
s
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e
v
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d
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y
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h
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te
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n
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o
m
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n
d
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e
c
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 c
o
m
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n
d
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n
p
u
t 
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e
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 i
n
c
o
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o
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d
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n
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 t
h
e
 p

la
n
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 T
h
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u
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 C
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b
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c
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ro
v
id

e
 f

o
r 

a
 c
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it
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h
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z
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n
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 d
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v
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n
c
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d
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 p
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h
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it
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n
d
 s

e
v
e
ra

l 
n
e
ig

h
b
o
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n
g

 a
g

e
n
c
ie
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a
b
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v
id

e
s
 a

 l
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o
f 
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e
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e
ri
n
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C
o
m
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e
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d
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 l
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d
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a
b
e
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c
a
l 
o
rd

e
r 

b
y
 l
a
s
t 
n
a
m

e
. 

 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

1
-9

 
 T

a
b

le
 1

.1
: 

S
te

e
ri

n
g

 C
o

m
m

it
te

e
 P

a
rt

ic
ip

a
n

ts
 

N
a
m

e
 

A
ff

il
ia

ti
o

n
 

T
it

le
 

S
C

M
 1

 
S

C
M

 2
 

S
C

M
 3

 
S

C
M

 4
 

S
C

M
 5

 

J
o
a
q

u
in

 A
c
e
v
e
s
 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 F
ir
e
 

D
e
p
a
rt

m
e
n
t 

F
ir
e
 F

ig
h
te

r 
 

 
 

X
 

 

J
o
n
a
th

o
n
 A

lb
a
 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 F
ir
e
 

D
e
p
a
rt

m
e
n
t 

F
ir
e
 F

ig
h
te

r 
S

p
e
c
ia

lis
t 

 
X

 
 

 
 

A
lb

e
rt

 A
rt

e
a
g

a
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

E
n
g

in
e
e
ri
n
g

 A
id

e
 

X
 

X
 

 
 

X
 

R
y
a
n
 B

ra
y
 

R
is

k
 M

a
n
a
g

e
m

e
n
t 
P

ro
fe

s
s
io

n
a
ls

 
P

ro
je

c
t 

C
o
o
rd

in
a
to

r 
X

 
X

 
X

 
X

 
X

 

B
re

n
d
a
 C

a
b
re

ra
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

A
s
s
is

ta
n
t 
C

it
y
 C

le
rk

 
X

 
 

 
X

 
 

T
im

 C
a
tl
in

 
A

B
C

 U
n
if
ie

d
 S

c
h
o
o
l 
D

is
tr

ic
t 

C
h
ild

 W
e
lf
a
re

 A
tt

e
n
d
a
n
c
e
 

S
u
p
e
rv

is
o
r 

 
X

 
 

 
 

B
o
b
 C

o
ff

in
 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 F
ir
e
 

D
e
p
a
rt

m
e
n
t 

C
a
p
ta

in
 

X
 

X
 

 
 

 

Y
v
e
tt

e
 C

o
u
n
te

e
 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 O
ff

ic
e
 o

f 
E

m
e
rg

e
n
c
y
 M

a
n
a
g

e
m

e
n
t 

 
P

ro
g
ra

m
 M

a
n
a
g

e
r 

X
 

X
 

 
 

 

C
y
n
th

ia
 D

o
s
s
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

M
a
n
a
g

e
m

e
n
t 

A
n
a
ly

s
t 

X
 

X
 

X
 

 
 

C
h
a
rl
e
s
 E

m
ig

 
C

it
y
 o

f 
C

e
rr

it
o
s
 

W
a
te

r 
S

u
p
e
ri
n
te

n
d
e
n
t 

X
 

X
 

X
 

X
 

 

M
ik

e
 G

u
th

ri
e
 

L
o
s
 A

n
g

e
le

s
 S

h
e
ri
ff

’s
 D

e
p
a
rt

m
e
n
t 

S
e
rg

e
a
n
t 

 
X

 
 

 
X

 

T
o
m

 H
a
m

ilt
o
n
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

T
e
c
h
n
ic

a
l 
O

p
e
ra

ti
o
n
s
 

D
ir
e
c
to

r 
X

 
 

 
 

 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

1
-1

0
 

 

N
a
m

e
 

A
ff

il
ia

ti
o

n
 

T
it

le
 

S
C

M
 1

 
S

C
M

 2
 

S
C

M
 3

 
S

C
M

 4
 

S
C

M
 5

 

N
ic

k
 H

ip
p
is

le
y
-

C
o
x
e

 
A

m
e
ri
c
a
n
 R

e
d
 C

ro
s
s
 

D
is

a
s
te

r 
P

ro
g

ra
m

 
M

a
n
a
g

e
r 

X
 

X
 

 
 

 

M
a
rk

 J
im

e
n
e
z
 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 F
ir
e
 

D
e
p
a
rt

m
e
n
t 

F
ir
e
 F

ig
h
te

r 
 

 
 

X
 

 

K
la

u
s
 K

re
im

a
n
n
 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 O
ff

ic
e
 o

f 
E

m
e
rg

e
n
c
y
 M

a
n
a
g

e
m

e
n
t 

C
o
m

m
u
n
it
y
 D

e
v
e
lo

p
m

e
n
t 

P
la

n
n
e
r 

 
X

 
 

 
 

E
d
w

in
 M

a
lo

n
z
o

 
C

it
y
 o

f 
C

e
rr

it
o
s
 

A
c
c
o
u
n
ta

n
t 

X
 

X
 

 
 

 

E
m

e
ly

 M
e
ri
n
a
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

C
o
m

m
u
n
it
y
 S

e
rv

ic
e
s
 

S
u
p
e
rv

is
o
r 

X
 

 
X

 
 

X
 

S
c
o
tt
 M

ill
e
r 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 F
ir
e
 

D
e
p
a
rt

m
e
n
t 

C
a
p
ta

in
 

 
 

 
X

 
 

J
o
e
 N

u
n
e
z
 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 S
h
e
ri
ff

’s
 

D
e
p
a
rt

m
e
n
t 

C
a
p
ta

in
 

 
 

 
 

X
 

R
ic

h
a
rd

 O
rt

iz
 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 F
ir
e
 

D
e
p
a
rt

m
e
n
t 

F
ir
e
 F

ig
h
te

r 
 

X
 

 
 

 

C
ir
o
 R

a
c
o
w

s
c
h
i 

L
o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 S
h
e
ri
ff

’s
 

D
e
p
a
rt

m
e
n
t 

O
p
e
ra

ti
o
n
s
 S

e
rg

e
a
n
t 

 
 

 
 

X
 

S
h
a
ro

n
 R

u
tl
e
d
g

e
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

C
o
d
e
 E

n
fo

rc
e
m

e
n
t 

O
ff

ic
e
r 

 
X

 
 

 
 

C
o
lin

 S
c
h
o
lt
z
 

R
is

k
 M

a
n
a
g

e
m

e
n
t 
P

ro
fe

s
s
io

n
a
ls

 
S

e
n
io

r 
E

n
g

in
e
e
r 

X
 

X
 

X
 

X
 

X
 

R
e
b
e
c
c
a
 S

c
o
tt
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

M
a
n
a
g

e
m

e
n
t 

A
n
a
ly

s
t 

X
 

X
 

X
 

X
 

X
 

A
la

n
 S

tr
ic

k
la

n
d
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

H
o
u
s
e
 M

a
n
a
g

e
r 

X
 

X
 

X
 

X
 

 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

1
-1

1
 

 

N
a
m

e
 

A
ff

il
ia

ti
o

n
 

T
it

le
 

S
C

M
 1

 
S

C
M

 2
 

S
C

M
 3

 
S

C
M

 4
 

S
C

M
 5

 

S
h
e
rr

é
 T

it
u
s
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

R
e
c
re

a
ti
o
n
 

S
u
p
e
ri
n
te

n
d
e
n
t 

X
 

X
 

X
 

X
 

X
 

R
a
q

u
e
l 
V

e
rn

o
la

 
C

it
y
 o

f 
N

o
rw

a
lk

/ 
A

re
a
 E

 D
is

a
s
te

r 
M

a
n
a
g

e
m

e
n
t 

E
m

e
rg

e
n
c
y
 S

e
rv

ic
e
s
 

M
a
n
a
g

e
r/

 D
is

a
s
te

r 
M

a
n
a
g

e
m

e
n
t 

A
re

a
 

C
o
o
rd

in
a
to

r 

 
X

 
 

X
 

X
 

M
ik

e
 W

a
rn

e
r 

C
it
y
 o

f 
C

e
rr

it
o
s
 

B
u
ild

in
g

 M
a
in

te
n
a
n
c
e
 

E
n
g

in
e
e
r 

 
X

 
X

 
 

 

P
h
il 

W
e
n
d
e
l 

A
m

e
ri
c
a
n
 R

e
d
 C

ro
s
s
 

V
o
lu

n
te

e
r 

A
m

b
a
s
s
a
d
o
r 

 
X

 
 

 
 

E
ri
c
 W

o
s
ic

k
 

C
it
y
 o

f 
N

o
rw

a
lk

 
E

m
e
rg

e
n
c
y
 

P
re

p
a
re

d
n
e
s
s
 O

ff
ic

e
r 

 
 

 
 

X
 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
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 T
h
e
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te
e
ri
n
g

 C
o
m

m
it
te

e
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e
t 
fi
v
e
 t
im

e
s
 d

u
ri
n
g
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h
e
 c

o
u
rs

e
 o

f 
th

e
 p

ro
je

c
t 
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 d
is

c
u
s
s
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ro
je

c
t 

p
ro

g
re

s
s
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n
d
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b
ta

in
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a
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a
b
le
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p
u
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a
n
d
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a
ti
o
n
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o
r 

d
o
c
u
m

e
n
ti
n
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h
e
 H

a
z
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rd
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it
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o
n
 

P
la
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h
e
 
m

e
e
ti
n
g

s
 
a
re

 
d
e
ta

ile
d
 
o
v
e
r 

th
e
 
s
u
b
s
e
q

u
e
n
t 

p
a
g

e
s
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A

p
p
e
n
d
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D
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P

u
b
lic

 

P
a
rt

ic
ip

a
ti
o
n
 c

o
n
ta

in
s
 c

o
p
ie

s
 o

f 
th

e
 p

re
s
e
n
ta

ti
o
n
s
 u

s
e
d
 a

t 
e
a
c
h
 m

e
e
ti
n
g
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s
p
e
c
if
ic

 m
e
e
ti
n
g

 

h
a
n
d
o
u
ts

, 
a
n
d
 a

tt
e
n
d
a
n
c
e
 r

e
c
o
rd

s
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1
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e
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n
g
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o

m
m

it
te
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e
e
ti

n
g

 D
e
s
c
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p
ti

o
n

s
 

S
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e
ri

n
g

 C
o

m
m

it
te

e
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e
e
ti

n
g
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1
 –
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ro

je
c
t 

In
it

ia
ti

o
n

, 
H

a
z
a
rd
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d

e
n

ti
fi

c
a
ti

o
n
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a
n

d
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fo

rm
a
ti

o
n

 C
o

ll
e
c
ti

o
n

 

D
a
te
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J
u

ly
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1
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2
0
1
4
 

D
u
ri
n
g

 t
h
e
 P

ro
je

c
t 

In
it
ia

ti
o
n
, 

H
a
z
a
rd

 I
d
e
n
ti
fi
c
a
ti
o
n
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a
n
d
 I

n
fo

rm
a
ti
o
n
 C

o
lle

c
ti
o
n
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e
e
ti
n
g
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R
is

k
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a
n
a
g

e
m

e
n
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P
ro

fe
s
s
io

n
a
ls

 p
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s
e
n
te

d
 a

n
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v
e
rv

ie
w

 p
re

s
e
n
ta

ti
o
n
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h
a
t 

d
e
ta

ile
d
 t

h
e
 

o
b
je

c
ti
v
e
s
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n
d
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o
p
e
 o

f 
th

e
 p

ro
je

c
t.
  
A

ft
e
r 

a
 r

e
v
ie

w
 o

f 
th

e
 p

ro
je

c
t 
s
c
h
e
d
u
le

 a
n
d
 k

e
y
 t
a
s
k
s
, 

th
e
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te
e
ri
n
g
 C

o
m

m
it
te

e
 p

a
rt

ic
ip

a
n
ts

’ a
re

a
s
 o

f 
e
x
p
e
rt

is
e
, 
re

s
u
lt
a
n
t 
m

e
m

b
e
r 
re

s
p
o
n
s
ib

ili
ti
e
s
, 

a
n
d
 

th
e
 

c
o
m

m
u
n
it
y
 

m
e
e
ti
n
g
 

p
ro

c
e
s
s
 w

a
s
 d

is
c
u
s
s
e
d
. 
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h
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S
te

e
ri
n
g

 
C

o
m

m
it
te
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M
e
e
ti
n
g

 
a
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s
e
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e
c
h
a
n
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m
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d
e
te
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th
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a
z
a
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o
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 d

e
ta
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T

o
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ff

e
c
ti
v
e
ly

 
c
h
a
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c
te

ri
z
e
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e
 

C
it
y
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s
k
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n
d
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u
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b
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R
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k
 

M
a
n
a
g
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n
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n
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c
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te
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c
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s
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 d
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h
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n
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h
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e
e
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n
g
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d
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s
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 d

is
c
u
s
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ti
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n
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c
k
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c
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p
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c
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 r
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c
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c
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 c
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s
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c
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o
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h
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v
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c
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e
c
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c
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n
c
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c
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R
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 C
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 p
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 p
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m

m
it
te

e
 M

e
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u
p
d
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h
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h
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m
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e
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h
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e
v
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e
 h

a
z
a
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 p
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s
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n
’s

 m
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a
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o
n
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o
a
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n
d
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b
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c
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v
e
s
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e
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p
d
a
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d
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h
e
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n
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n
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o
n
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f 
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d
u
c
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g
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a
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n
g
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h
e
 p

o
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n
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a
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h
a
z
a
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m

p
a
c
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w

h
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h
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o
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ro
v
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e
d
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h
e
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a
s
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o
r 

d
e
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g
 t

h
e
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s
s
o
c
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a
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o
n
 p
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c
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e
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n
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m
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d
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o
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b
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c
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’s

 2
0
0
4
 N

a
tu
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H

a
z
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a
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o
n
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n
, 
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e
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a
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S
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te
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u
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i-
H

a
z
a
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it
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a
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o
n
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la
n
, 

a
n
d
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h
e
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o
s
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n
g

e
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s
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o
u
n
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a
z
a
rd
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it
ig

a
ti
o
n
 P
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n
 

a
s
 a

 b
a
s
e
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e
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o
r 

d
e
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g
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e
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y
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 c
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e
n
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m
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a
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o
n
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o
a
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d
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b
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v
e
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 C
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b
il
it

y
 A

s
s
e
s
s
m

e
n

t 

D
a
te

: 
F

e
b

ru
a
ry

 9
, 

2
0
1
5
 

T
h
e
 a

s
s
e
t 
in

v
e
n
to

ry
 w

a
s
 d
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v
e
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p
e
d
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o
 d

e
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e
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h
e
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u
a
n
ti
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f 

b
u
ild

in
g

s
, 
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c
ili

ti
e
s
, 

a
n
d
 

o
th

e
r 

a
s
s
e
ts

 i
n
 t
h
e
 C

it
y
 t
h
a
t 

lie
 i
n
 t
h
e
 d

if
fe

re
n
t 

h
a
z
a
rd

 a
re

a
s
 a

n
d
 w

h
a
t 

p
ro

p
o
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io
n
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f 
th

e
 

C
it
y
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h
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 r
e
p
re

s
e
n
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 T

h
e
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s
s
e
t 
in

v
e
n
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ry
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n
c
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d
e
d
 l
o
c
a
ti
o
n
s
 a

n
d
 s

p
e
c
if
ic

a
ti
o
n
s
 f

o
r 

g
e
n
e
ra

l 
b
u
ild

in
g

s
: 
c
it
y
 w

e
ll 

s
it
e
s
, 
c
iv

ic
 b

u
ild

in
g

s
, 
p

a
rk

s
, 
h
o
s
p
it
a
ls

, 
s
c
h
o
o
ls

 a
n
d
 o

th
e
r 

fa
c
ili

ti
e
s
. 
 T

h
e
 a

s
s
e
t 
in

v
e

n
to

ry
 w

a
s
 r

e
v
ie

w
e
d
 w

it
h
 t

h
e
 S

te
e
ri
n
g

 C
o
m

m
it
te

e
 f
o
r 

c
o
m

p
le

te
n
e
s
s
 a

n
d
 a

s
s
ig

n
m

e
n
ts

 w
e
re

 g
iv

e
n
 t

o
 t
h
o
s
e
 w

h
o
 c

o
u
ld

 r
e
tr

ie
v
e
 m

is
s
in

g
 

in
fo

rm
a
ti
o
n
. 



 C
it

y
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f 
C

e
rr

it
o

s
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a
z
a
rd
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ig
a
ti

o
n
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la
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T
h
e
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s
s
e
t 

in
v
e
n
to

ry
 w

a
s
 t

h
e
n
 u

s
e
d
 t

o
 d

e
v
e
lo

p
 l

o
s
s
 e

s
ti
m

a
te

s
 f

o
r 

a
ll 

h
a
z
a
rd

 s
c
e
n
a
ri
o
s
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T
h
e
 
h
a
z
a
rd

 
p
ro

b
a
b
ili

ti
e
s
 
a
n
d
 
re

c
u
rr

e
n
c
e
 
in

te
rv

a
ls

 
w

e
re

 
a
p
p
lie

d
 
to

 
th

e
 
C

it
y
 
a
s
s
e
ts

 
to

 

d
e
te

rm
in

e
 w

h
ic

h
 a

s
s
e
ts

 w
e
re

 s
u
b
je

c
t 
to

 t
h
e
 g

re
a
te

s
t 
p
o
te

n
ti
a
l 
d
a
m

a
g

e
s
 a

n
d
 w

h
ic

h
 h

a
z
a
rd

 

e
v
e
n
ts

 w
e
re

 l
ik

e
ly

 t
o
 p

ro
d
u
c
e
 t

h
e
 g

re
a
te

s
t 

p
o
te

n
ti
a
l 
lo

s
s
e
s
.   

A
d
d
it
io

n
a
lly

, 
e
a
c
h
 

S
te

e
ri
n
g

 
C

o
m

m
it
te

e
 

p
a
rt

ic
ip

a
n
t 

w
a
s
 

g
iv

e
n
 

a
 

M
it
ig

a
ti
o
n
 

A
c
ti
v
it
y
 

Id
e
n
ti
fi
c
a
ti
o
n
 w

o
rk

s
h
e
e
t 

to
 d

o
c
u
m

e
n
t 

p
o
te

n
ti
a
l 

p
ro

je
c
ts

 t
o
 b

e
 d

is
c
u
s
s
e
d
 d

u
ri
n
g

 S
te

e
ri
n
g
 

C
o
m

m
it
te

e
 M

e
e
ti
n
g
 #

4
. 

S
te

e
ri

n
g

 C
o

m
m

it
te

e
 M

e
e
ti

n
g

 #
4
 –

 M
it

ig
a
ti

o
n

 A
c
ti

o
n

 I
d

e
n

ti
fi

c
a
ti

o
n

 

D
a
te

: 
M

a
y
 7

, 
2
0
1
5
 

T
h
e
 p

u
rp

o
s
e
 o

f 
th

is
 m

e
e
ti
n
g

 w
a
s
 t

o
 i
d
e
n
ti
fy

 p
o
te

n
ti
a
l 
m

it
ig

a
ti
o
n
 a

c
ti
o
n
s
 a

n
d
 p

ro
je

c
ts

 t
h
a
t 

w
ill

 r
e
d
u
c
e
 t

h
e
 i
m

p
a
c
t 

o
f 
id

e
n
ti
fi
e
d
 h

a
z
a
rd

s
. 
 F

ir
s
t,
 t

h
e
 m

it
ig

a
ti
o
n
 g

o
a
ls

 a
n
d
 o

b
je

c
ti
v
e
s
 

fr
o
m

 S
te

e
ri
n
g

 C
o
m

m
it
te

e
 M

e
e
ti
n
g

 #
2
 w

e
re

 r
e
v
ie

w
e
d
 a

n
d
 v

a
lid

a
te

d
. 
 T

h
e
n
, 
d
u
ri
n
g
 t

h
e
 

m
e
e
ti
n
g

, 
th

e
 S

te
e
ri
n
g

 C
o
m

m
it
te

e
 p

a
rt

ic
ip

a
n
ts

 b
ra

in
s
to

rm
e
d
 p

o
s
s
ib

le
 p

ro
je

c
ts

 a
n
d
 a

c
ti
o
n
s
 

to
 m

it
ig

a
te

 t
h
e
 e

ff
e
c
ts

 o
f 
th

e
 i
d
e
n
ti
fi
e
d
 h

a
z
a
rd

s
. 
 T

h
is

 w
a
s
 d

o
n
e
 u

s
in

g
 t

h
e
 h

a
z
a
rd

 p
ro

fi
le

s
, 

h
a
z
a
rd

-s
p
e
c
if
ic

 o
b
je

c
ti
v
e
s
, 

a
n
d
 a

s
s
e
t-

s
p
e
c
if
ic

 l
o
s
s
 e

s
ti
m

a
te

s
 a

s
 s

ta
rt

in
g

 p
o
in

ts
. 
 I
n
 

a
d
d
it
io

n
, 

th
e
 C

a
p
it
a
l 
Im

p
ro

v
e
m

e
n
t 

P
la

n
 w

a
s
 r

e
v
ie

w
e
d
 a

s
 n

e
c
e
s
s
a
ry

 t
o
 a

s
s
e
s
s
 i
f 

a
n
y
 

c
a
p
it
a
l 
im

p
ro

v
e
m

e
n
t 

p
ro

je
c
ts

 c
o
n
s
id

e
re

d
 h

a
z
a
rd

 m
it
ig

a
ti
o
n
. 

A
s
 t
h
e
 m

it
ig

a
ti
o
n
 p

ro
je

c
ts

 w
e
re

 id
e
n
ti
fi
e
d
, 
th

e
 S

te
e
ri
n
g

 C
o
m

m
it
te

e
 d

is
c
u
s
s
e
d
 t
h
e
 m

it
ig

a
ti
o
n
 

a
c
ti
o
n
 i
m

p
le

m
e
n
ta

ti
o
n
 p

la
n
 a

c
c
o
rd

in
g
 t

o
 t

h
e
 f

o
llo

w
in

g
 c

h
a
ra

c
te

ri
s
ti
c
s
: 

• 
M

it
ig

a
ti
o
n
 A

c
ti
o
n
 C

a
te

g
o
ry

 –
 P

re
v
e
n
ti
o
n
, 

P
ro

p
e
rt

y
 P

ro
te

c
ti
o
n
, 

P
u
b
lic

 E
d
u
c
a
ti
o
n
 

a
n
d
 A

w
a
re

n
e
s
s
, 
N

a
tu

ra
l R

e
s
o
u
rc

e
 P

ro
te

c
ti
o
n
, 
E

m
e
rg

e
n
c
y
 S

e
rv

ic
e
s
, 
a
n
d
 S

tr
u
c
tu

ra
l 

P
ro

je
c
ts

 

• 
C

o
rr

e
s
p
o
n
d
in

g
 G

o
a
ls

 a
n
d
 O

b
je

c
ti
v
e
s
 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
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• 
R

e
s
p
o
n
s
ib

le
 

D
e
p
a
rt

m
e
n
t 

–
 

B
u
ild

in
g

 
a
n
d
 

S
a
fe

ty
, 

E
n
g

in
e
e
ri
n
g
, 

A
d
m

in
is

tr
a
ti
o
n
, 

C
o
m

m
u
n
it
y
 D

e
v
e
lo

p
m

e
n
t,
 P

u
b
lic

 W
o
rk

s
, 
e
tc

. 

• 
R

e
s
o
u
rc

e
s
 –

 G
e
n
e
ra

l 
F

u
n
d
, 

G
ra

n
t 

P
ro

g
ra

m
s
, 

S
ta

ff
 T

im
e
, 

C
a
p
it
a
l 

Im
p
ro

v
e
m

e
n
ts

, 

e
tc

. 

• 
Im

p
le

m
e
n
ta

ti
o
n
 T

im
e
fr

a
m

e
 –

 O
n
g

o
in

g
, 

S
h
o
rt

-T
e
rm

 (
w

it
h
in

 t
w

o
 y

e
a
rs

),
 M

e
d
iu

m
-

te
rm

 (
b
e
tw

e
e
n
 t

h
re

e
 a

n
d
 t

e
n
 y

e
a
rs

),
 a

n
d
 L

o
n
g

-T
e
rm

 (
g
re

a
te

r 
th

a
n
 t
e
n
 y

e
a
rs

) 

• 
W

h
e
th

e
r 

o
r 

n
o
t 
th

e
 p

ro
je

c
t 

p
ro

te
c
ts

 n
e
w

 o
r 

fu
tu

re
 b

u
ild

in
g

s
 

S
te

e
ri

n
g

 C
o

m
m

it
te

e
 M

e
e
ti

n
g

 #
5
 –

 M
it

ig
a
ti

o
n

 A
c
ti

o
n

 B
e
n

e
fi

t-
C

o
s
t 

R
e
v
ie

w
 

D
a
te

: 
S

e
p

te
m

b
e
r 

3
, 

2
0
1
5
 

D
u
ri
n
g

 t
h
e
 f

if
th

 S
te

e
ri
n
g

 C
o
m

m
it
te

e
 M

e
e
ti
n
g
, 
th

e
 i
d
e
n
ti
fi
e
d
 m

it
ig

a
ti
o
n
 a

c
ti
o
n
s
 f
ro

m
 

S
te

e
ri
n
g

 C
o
m

m
it
te

e
 M

e
e
ti
n
g
 #

4
 w

e
re

 r
e
v
ie

w
e
d
 a

n
d
 v

a
lid

a
te

d
 w

it
h
 t

h
e
 S

te
e
ri
n
g
 

C
o
m

m
it
te

e
. 
 T

h
e
 S

te
e
ri
n
g
 C

o
m

m
it
te

e
 t

h
e
n
 p

e
rf

o
rm

e
d
 a

 h
ig

h
-l
e
v
e
l 
B

e
n
e
fi
t-

C
o
s
t 

R
e
v
ie

w
 

o
n
 e

a
c
h
 o

f 
th

e
 i
d
e
n
ti
fi
e
d
 m

it
ig

a
ti
o
n
 a

c
ti
o
n
s
. 
 T

h
e
 r

e
v
ie

w
 c

o
n
s
is

te
d
 o

f 
id

e
n
ti
fy

in
g

 a
ll 

b
e
n
e
fi
ts

 a
n
d
 c

o
s
ts

 a
s
s
o
c
ia

te
d
 w

it
h
 i
m

p
le

m
e
n
ti
n
g
 e

a
c
h
 m

it
ig

a
ti
o
n
 a

c
ti
o
n
. 
 T

y
p
ic

a
l 
b
e
n
e
fi
ts

 

in
c
lu

d
e
: 

• 
A

v
o
id

e
d
 p

h
y
s
ic

a
l 
d
a
m

a
g
e
s
 (

e
.g

.,
 t
o
 b

u
ild

in
g
s
, 
in

fr
a
s
tr

u
c
tu

re
, 

a
n
d
 e

q
u
ip

m
e
n
t)

 

• 
A

v
o
id

e
d
 l
o
s
s
 o

f 
fu

n
c
ti
o
n
 c

o
s
ts

 (
e
.g

.,
 l
o
s
s
 o

f 
u
ti
lit

ie
s
 a

n
d
 l
if
e
lin

e
s
) 

• 
A

v
o
id

e
d
 c

a
s
u
a
lt
ie

s
 

• 
A

v
o
id

e
d
 e

m
e
rg

e
n
c
y
 m

a
n
a
g

e
m

e
n
t 
c
o
s
ts

 (
e
.g

.,
 e

m
e
rg

e
n
c
y
 o

p
e
ra

ti
o
n
s
 c

e
n
te

r 
c
o
s
ts

, 

e
v
a
c
u
a
ti
o
n
/r

e
s
c
u
e
 c

o
s
ts

, 
a
n
d
 o

th
e
r 

m
a
n
a
g

e
m

e
n
t 
c
o
s
ts

) 

 



 C
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 O
n
c
e
 t

h
e
 b

e
n
e
fi
ts

 a
n
d
 c

o
s
ts

 w
e
re

 e
s
ti
m

a
te

d
, 

a
 r

e
la

ti
v
e
 p

ri
o
ri
ty

 w
a
s
 a

s
s
ig

n
e
d
 f

o
r 

e
a
c
h
 

a
c
ti
o
n
 b

a
s
e
d
 u

p
o
n
 t

h
e
 e

v
a
lu

a
ti
o
n
. 

M
o
re

 d
e
ta

ile
d
 i
n
fo

rm
a
ti
o
n
 c

a
n
 b

e
 f

o
u
n
d
 i
n
 S

e
c
ti
o
n
 4

.4
 

“P
ri
o
ri
ti
z
a
ti
o
n
 o

f 
M

it
ig

a
ti
o
n
 r

e
c
o
m

m
e
n
d
a
ti
o
n
s
.”

 

1
.2

.4
 

P
u

b
li

c
 M

e
e
ti

n
g

s
 &

 O
u

tr
e
a
c
h

 

T
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 a

c
ti
v
e
ly

 s
o
lic

it
e
d
 p

u
b
lic

 i
n
v
o
lv

e
m

e
n
t 

th
ro

u
g

h
 s

e
v
e
ra

l 
a
d
v
e
rt

is
e
m

e
n
ts

 

a
n
d
 o

th
e
r 

m
e
d
ia

. 
 T

h
e
 C

it
y
 p

u
b
lis

h
e
d
 a

n
 a

rt
ic

le
 i

n
 t

h
e
 J

a
n
u
a
ry

 2
0
1
5
 i

s
s
u
e
 o

f 
th

e
 C

it
y
 

n
e
w

s
le

tt
e
r 

in
v
it
in

g
 t

h
e
 p

u
b
lic

 t
o
 p

a
rt

ic
ip

a
te

 i
n
 a

 s
u
rv

e
y
 o

n
 t

h
e
 C

it
y
’s

 w
e
b
s
it
e
. 

 T
h
e
 s

u
rv

e
y
 

a
s
s
e
s
s
e
d
 t

h
e
 c

o
m

m
u
n
it
y
’s

 l
e

v
e
l 

o
f 

c
o
n
c
e
rn

 w
it
h
 v

a
ri
o
u
s
 h

a
z
a
rd

s
 a

n
d
 t

h
e
 s

te
p
s
 e

a
c
h
 

re
s
p
o
n
d
e
n
t 

h
a
d
 t

a
k
e
n
 t

o
 p

re
p
a
re

 f
o
r 

a
 d

is
a
s
te

r.
  

M
e
m

b
e
rs

 o
f 

th
e
 p

u
b
lic

 w
e
re

 a
ls

o
 a

b
le

 t
o
 

p
ro

v
id

e
 d

ir
e
c
t 

in
p
u
t 

fo
r 

H
a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 d

e
v
e
lo

p
m

e
n
t 

a
n
d
 a

tt
e
n
d
 a

 C
it
y
 C

o
u
n
c
il 

M
e
e
ti
n
g

 in
 o

rd
e
r 
to

 r
e
v
ie

w
 t
h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 d

u
ri
n
g

 t
h
e
 d

ra
ft

in
g
 s

ta
g

e
 a

n
d
 p

ro
v
id

e
 

c
o
m

m
e
n
ts

. 
 T

h
e
 D

ra
ft
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 w

a
s
 p

ro
v
id

e
d
 o

n
 t
h
e
 C

it
y
 w

e
b
s
it
e
 t
w

o
 w

e
e
k
s
 

p
ri
o
r 

to
 
th

e
 
C

it
y
 
C

o
u
n
c
il 

m
e
e
ti
n
g

 
to

 
a
llo

w
 
th

e
 
p
u
b
lic

 
to

 
re

v
ie

w
 
th

e
 
d
o
c
u
m

e
n
t 

b
e
fo

re
 

p
ro

v
id

in
g

 c
o
m

m
e
n
ts

. 
 A

d
d
it
io

n
a
l 
d
o
c
u
m

e
n
ta

ti
o
n
 r

e
g

a
rd

in
g

 p
u
b
lic

 i
n
v
o
lv

e
m

e
n
t 

is
 p

ro
v
id

e
d
 

in
 A

p
p
e
n
d
ix

 D
. 

T
h
e
 p

u
b
lic

 p
ro

v
id

e
d
 f

e
e
d
b
a
c
k
 o

n
 t

h
e
 D

ra
ft
 P

la
n
 a

t 
a
 C

it
y
 C

o
u
n
c
il 

M
e
e
ti
n
g
 o

n
 M

o
n
th

 d
a
y
, 

2
0
1
6
. 
 C

o
p
ie

s
 o

f 
th

e
 D

ra
ft
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 w

e
re

 p
ro

v
id

e
d
 t
o
 i
n
te

re
s
te

d
 m

e
m

b
e
rs

 o
f 

th
e
 p

u
b
lic

 a
n
d
 a

 p
re

s
e
n
ta

ti
o
n
 w

a
s
 p

re
p
a
re

d
 t
o
 p

ro
v
id

e
 a

n
 o

v
e
rv

ie
w

 o
f 
th

e
 p

la
n
n
in

g
 p

ro
c
e
s
s
 

a
n
d
 t
h
e
 r
e
s
u
lt
s
 o

f 
th

e
 a

n
a
ly

s
e
s
. 
 I
n
 a

d
d
it
io

n
, 
th

e
 d

ra
ft

 P
la

n
 w

a
s
 p

o
s
te

d
 o

n
 t
h
e
 C

it
y
’s

 w
e
b
s
it
e
 

fo
r 

tw
o
 w

e
e
k
s
 p

ri
o
r 

to
 t
h
e
 d

a
te

 o
f 

th
e
 m

e
e
ti
n
g

. 

 C
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e
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a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

1
-1

7
 

 T
a
b

le
 1

.2
: 

C
it

y
 C

o
u

n
c
il

 M
e
e
ti

n
g

 A
tt

e
n

d
e
e
s
 

N
a
m

e
 

A
ff

il
ia

ti
o

n
 

T
it

le
 

R
e
b
e
c
c
a
 S

c
o
tt
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

M
a
n
a
g

e
m

e
n
t 

A
n
a
ly

s
t 

R
y
a
n
 B

ra
y
 

R
is

k
 M

a
n
a
g

e
m

e
n
t 
P

ro
fe

s
s
io

n
a
ls

 
P

ro
je

c
t 

C
o
o
rd

in
a
to

r 

J
im

 E
d
w

a
rd

s
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

C
o
u
n
c
il 

A
g

e
n
c
y
 

M
e
m

b
e
r 

M
a
rk

 P
u
lid

o
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

C
o
u
n
c
il 

A
g

e
n
c
y
 

M
e
m

b
e
r 

N
a
re

s
h
 S

o
la

n
k
i 

C
it
y
 o

f 
C

e
rr

it
o
s
 

C
o
u
n
c
il 

A
g

e
n
c
y
 

M
e
m

b
e
r 

G
e
o
rg

e
 R

a
y
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

M
a

y
o
r 

P
ro

 T
e
m

 

C
a
ro

l 
C

h
e
n
 

C
it
y
 o

f 
C

e
rr

it
o
s
 

M
a

y
o
r 

D
r.

 M
a
rk

 C
h
u
n
g
 

C
it
iz

e
n

 
C

it
iz

e
n

 

A
d
d
it
io

n
a
l 

in
fo

rm
a
ti
o
n
 
o
n
 
th

e
 
C

it
y
 
C

o
u
n
c
il 

M
e
e
ti
n
g

, 
in

c
lu

d
in

g
 
th

e
 
a
tt
e
n
d
a
n
c
e
 
lo

g
 
a
n
d
 

p
re

s
e
n
ta

ti
o
n
, 
c
a
n
 b

e
 f

o
u
n
d
 i
n
 A

p
p
e
n
d
ix

 D
. 

 
 



 C
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1
.3

 
R

e
v
ie

w
 a

n
d

 I
n

c
o

rp
o

ra
ti

o
n

 o
f 

E
x
is

ti
n

g
 P

la
n

s
 

 

§
2
0
1
.6

(b
):

  
In

 o
rd

e
r 

to
 d

e
v
e
lo

p
 a

 m
o
re

 c
o
m

p
re

h
e
n
s
iv

e
 a

p
p
ro

a
c
h
 t

o
 r

e
d
u
c
in

g
 t

h
e
 

e
ff

e
c
ts

 o
f 
n
a
tu
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w

 
re

q
u
ir
e
s
 

a
n
ti
-c

o
lli

s
io

n
 

in
s
tr

u
m

e
n
ts

 in
 je

tl
in

e
rs

. 
 I
n
 a

d
d
it
io

n
, 
s
m

a
lle

r 
a
ir
p
la

n
e
s
 m

u
s
t 
n
o
w

 c
a
rr

y
 M

o
d
e
 C

 t
ra

n
s
p
o
n
d
e
rs

 

th
a
t 
b
ro

a
d
c
a
s
t 
a
lt
it
u
d
e
s
 t
o
 a

ir
 t
ra

ff
ic

 c
o
n
tr

o
lle

rs
. 
 T

h
e
 a

c
c
id

e
n
t 
a
ls

o
 p

u
s
h
e
d
 f
o
rw

a
rd

 t
h
e
 i
d
e
a
 

o
f 

p
ro

v
id

in
g

 m
e
n
ta

l 
h
e
a
lt
h
 s

u
p
p
o
rt

 t
o
 v

ic
ti
m

s
 a

n
d
 f

ir
s
t 

re
s
p
o
n
d
e
rs

 w
h
ic

h
 i

s
 a

 c
o
n
c
e
p
t 

n
o
w

 

p
ra

c
ti
c
e
d
 a

t 
a
 n

a
ti
o
n
a
l 

le
v
e
l.
  

S
ti
ll,

 a
ir
c
ra

ft
s
 p

a
s
s
 o

v
e
r 

th
e
 C

it
y
 d

a
ily

, 
w

h
ic

h
 p

re
s
e
n
ts

 t
h
e
 

p
o
te

n
ti
a
l 
fo

r 
fu

tu
re

 i
n
c
id

e
n
ts

. 

3
.5

.3
 

T
ra

n
s
p

o
rt

a
ti

o
n

 A
c
c
id

e
n

t/
 I

n
c
id

e
n

t 
P

ro
b

a
b

il
it

y
, 

F
re

q
u

e
n

c
y
, 

a
n

d
 M

a
g

n
it

u
d

e
 

D
u
e
 

to
 

th
e
 

h
ig

h
 

v
o
lu

m
e
 

o
f 

c
o
m

m
u
te

r 
tr

a
ff

ic
 

tr
a
v
e
lin

g
 

th
ro

u
g

h
 

th
e
 

s
tr

e
e
ts

, 
fr

e
ig

h
t 

tr
a
n
s
p
o
rt

a
ti
o
n
 o

n
 t
h
e
 r

a
ilw

a
y
s
, 
a
n
d
 a

ir
 t
ra

ff
ic

 i
n
 t
h
e
 s

k
ie

s
 a

b
o
v
e
 t
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
, 
th

e
re

 i
s
 

a
 h

ig
h
 p

o
te

n
ti
a
l 

fo
r 

a
 t

ra
n
s
p
o
rt

a
ti
o
n
 a

c
c
id

e
n
t.
  

In
 t

h
e
 e

v
e
n
t 

o
f 

a
 m

a
jo

r 
in

c
id

e
n
t,

 r
o
a
d
w

a
y
s
 

c
o
u
ld

 b
e
 p

o
p
u
la

te
d
 b

y
 v

e
h
ic

le
s
 c

a
rr

y
in

g
 h

a
z
a
rd

o
u
s
 c

h
e
m

ic
a
ls

 a
n
d
 f

la
m

m
a
b
le

 m
a
te

ri
a
ls

, 

w
h

ic
h
 c

o
u
ld

 c
re

a
te

 t
h
e
 p

o
te

n
ti
a
l 

fo
r 

fi
re

, 
h
a
z
a
rd

o
u
s
 m

a
te

ri
a
l 

re
le

a
s
e
s
, 

a
n
d
 o

th
e
r 

h
a
rm

fu
l 

e
v
e
n
ts

. 
 A

s
 t

h
e
 C

it
y
 h

a
s
 a

lr
e
a
d
y
 e

x
p
e
ri
e
n
c
e
d
, 

th
e
 a

ft
e
rm

a
th

 o
f 

a
n
 a

ir
b
o
rn

e
 i

n
c
id

e
n
t 

c
o
u
ld

 

b
e
 d

e
v
a
s
ta

ti
n
g

 t
o
 t
h
e
 c

o
m

m
u
n
it
y
 r

e
s
u
lt
in

g
 i
n
 e

x
te

n
s
iv

e
 p

ro
p
e
rt

y
 d

a
m

a
g

e
 a

n
d
 l
o
s
s
 o

f 
liv

e
s
. 

F
ig

u
re

 3
.1

2
 o

n
 t
h
e
 f
o
llo

w
in

g
 p

a
g

e
 d

e
p
ic

ts
 t

h
e
 t
ra

n
s
p
o
rt

a
ti
o
n
 r

o
u
te

s
 f

o
r 

th
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 

a
n
d
 t

h
e
 p

o
te

n
ti
a
l 
a
re

a
s
 f
o
r 

fr
e
e
w

a
y
-r

e
la

te
d
 a

c
c
id

e
n
ts

.

 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
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F
ig

u
re

 3
.5

: 
C

it
y
 o

f 
C

e
rr

it
o

s
 T

ra
n

s
p

o
rt

a
ti

o
n

 R
o

u
te

s
 M

a
p

 



 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

3
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3
.6

 
F

lo
o

d
/ 

D
a

m
 F

a
il

u
re

 H
a
z
a
rd

 P
ro

fi
le

 

 

F
lo

o
d

/ 
D

a
m

 F
a
il

u
re

 R
is

k
 A

s
s
e
s
s
m

e
n

t 
S

u
m

m
a
ry

 

R
is

k
 R

a
n

k
: 

M
o

d
e

ra
te

ly
 L

o
w

 

P
ro

b
a
b

il
it

y
/ 

F
re

q
u

e
n

c
y
: 

R
a
re

 e
v
e
n
t 
- 

o
c
c
u
rs

 l
e
s
s
 t
h
a
n
 o

n
c
e
 e

v
e
ry

 

5
0
 y

e
a
rs

 
 

C
o

n
s
e
q

u
e
n

c
e
/ 

S
e
v
e
ri

ty
: 

M
o
d
e
ra

te
 b

u
ild

in
g

 d
a
m

a
g

e
, 
m

in
o
r 

lo
s
s
 o

f 

lif
e
lin

e
s
 (

le
s
s
 t

h
a
n
 1

2
 h

o
u
rs

),
 l
o
s
t 
ti
m

e
 

in
ju

ry
 b

u
t 
n
o
 d

is
a
b
ili

ty
  

V
u

ln
e
ra

b
il
it

y
: 

M
o
d
e
ra

te
 d

a
m

a
g

e
 a

re
a
, 
m

o
d
e
ra

te
 

s
e
c
o
n
d
a
ry

 i
m

p
a
c
ts

, 
m

o
d
e
ra

te
 w

a
rn

in
g

 

ti
m

e
 

H
a
z
a
rd

 R
is

k
 R

a
n

k
 

S
c
o

re
: 

1
2
 

 

3
.6

.1
 

F
lo

o
d

/ 
D

a
m

 F
a
il
u

re
 H

a
z
a
rd

 I
n

fo
rm

a
ti

o
n

 a
n

d
 B

a
c
k
g

ro
u

n
d

 

A
c
c
o
rd

in
g
 t
o
 t
h
e
 N

a
ti
o
n
a
l 
F

lo
o
d
 I
n
s
u
ra

n
c
e
 P

ro
g
ra

m
 (

N
F

IP
),

 f
lo

o
d
 i
s
 t
h
e
 m

o
s
t 
c
o
m

m
o
n
 t
y
p
e
 

o
f 

d
is

a
s
te

r 
in

c
lu

d
in

g
 b

o
th

 m
a
n
 m

a
d
e
 a

n
d
 n

a
tu

ra
lly

 o
c
c
u
rr

in
g
 i
n
c
id

e
n
ts

 i
n
 t
h
e
 U

n
it
e
d
 S

ta
te

s
. 
 

L
a
n
d
 
a
lo

n
g
 
ri
v
e
rs

, 
s
tr

e
a
m

s
, 

la
k
e
s
h
o
re

s
, 

a
n
d
 
c
o
a
s
tl
in

e
s
 
a
re

 
p
a
rt

ic
u
la

rl
y
 
s
u
s
c
e
p
ti
b
le

 
to

 

fl
o
o
d
in

g
. 

T
h
e
 p

ri
m

a
ry

 r
e
s
p
o
n
s
ib

ili
ty

 o
f 
th

e
 l
o
c
a
l g

o
v
e
rn

m
e
n
ts

 d
u
ri
n
g
 w

id
e
s
p
re

a
d
 f
lo

o
d
in

g
 i
s
 t
o
 p

ro
te

c
t 

p
u
b
lic

 
s
a
fe

ty
. 

 
T

h
e
 
s
e
c
o
n
d
 
re

s
p
o
n
s
ib

ili
ty

 
is

 
p
ro

te
c
ti
o
n
 
o
f 

th
e
 
e
n
v
ir
o
n
m

e
n
t 

fo
llo

w
e
d
 
b
y
 

p
ro

p
e
rt

y
 s

u
c
h
 a

s
 h

ig
h
w

a
y
s
, 

s
tr

e
e
ts

, 
b
ri
d
g
e
s
, 
a
n
d
 s

tr
u
c
tu

re
 p

ro
te

c
ti
o
n
. 

T
h
e
 t
y
p
e
s
 a

n
d
 c

a
u
s
e
s
 o

f 
fl
o
o
d
in

g
 t
h
a
t 
c
a
n
 o

c
c
u
r 

w
it
h
in

 t
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 a

re
 t
h
e
 r

e
s
u
lt
 o

f:
 

• 
H

e
a
v
y
 r

a
in

s
, 

• 
D

a
m

 f
a
ilu

re
, 

• 
F

lo
o
d
 c

o
n
tr

o
l 
c
h
a
n
n
e
l 
o
v
e
rf

lo
w

, 

 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
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• 
W

a
s
te

 w
a
te

r 
fl
o
o
d
in

g
 w

it
h
in

 r
e
s
id

e
n
c
e
s
 a

s
 a

 r
e
s
u
lt
 o

f 
lif

t 
s
ta

ti
o
n
 f
a
ilu

re
s
, 

• 
C

o
a
s
ta

l,
 t
ro

p
ic

a
l,
 a

n
d
/o

r 
h
u
rr

ic
a
n
e
 s

to
rm

s
, 

a
n
d
 

• 
A

c
c
id

e
n
ts

 s
u
c
h
 a

s
 r

e
s
e
rv

o
ir
 l
e
a
k
s
 a

n
d
 w

a
te

r 
m

a
in

 b
re

a
k
s
. 

D
u
e
 t

o
 l

ig
h
t 

a
n
n
u
a
l 

ra
in

 f
a
ll 

a
n
d
 t

h
e
 C

it
y
’s

 l
o
c
a
ti
o
n
 o

n
 t

h
e
 f

lo
o
d
 p

la
in

 p
ro

te
c
ti
n
g
 i

t 
fr

o
m

 

c
h
a
n
n
e
l 
o
v
e
rf

lo
w

, 
d
a
m

 f
a
ilu

re
 i
s
 t

h
e
 m

o
s
t 
lik

e
ly

 c
a
u
s
e
 o

f 
fl
o
o
d
in

g
 w

it
h
 t

h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
. 

W
h

a
t 

a
re

 F
lo

o
d

s
?

 

A
 f
lo

o
d
 o

c
c
u
rs

 a
n
y
 t
im

e
 a

 b
o
d
y
 o

f 
w

a
te

r 
ri
s
e
s
 t
o
 c

o
v
e
r 

w
h
a
t 
is

 u
s
u
a
lly

 d
ry

 la
n
d
. 
 F

lo
o
d
s
 h

a
v
e
 

m
a
n
y
 c

a
u
s
e
s
, 

in
c
lu

d
in

g
 h

e
a
v
y
 r

a
in

s
, 

s
p
ri
n
g
 s

n
o
w

m
e
lt
, 

c
o
a
s
ta

l 
s
to

rm
s
, 

a
n
d
 d

a
m

 o
r 

le
v
e
e

 

fa
ilu

re
. 

 W
h
e
n
 
fl
o
o
d
in

g
 
o
c
c
u
rs

, 
a
ff

e
c
te

d
 
a
re

a
s
 
m

a
y
 
s
u
s
ta

in
 
d
a
m

a
g

e
 
to

 
s
tr

u
c
tu

re
s
 
a
n
d
 

p
e
rs

o
n
a
l 
p
ro

p
e
rt

y
, 
a
s
 w

e
ll 

a
s
 s

e
v
e
re

 d
a
m

a
g

e
 t
o
 t
h
e
 e

n
v
ir
o
n
m

e
n
t 
in

 t
h
e
 f
o
rm

 o
f 
s
o
il 

e
ro

s
io

n
, 

d
e
fo

re
s
ta

ti
o
n
 a

n
d
 d

a
m

a
g
e
 t

o
 u

ti
lit

ie
s
 a

n
d
 t
ra

n
s
p
o
rt

a
ti
o
n
 s

y
s
te

m
s
. 

F
lo

o
d
s
 c

a
n
 t

a
k
e
 s

e
v
e
ra

l 
h
o
u
rs

 t
o
 d

a
y
s
 t

o
 d

e
v
e
lo

p
. 

 T
h
e
 f

o
llo

w
in

g
 f

lo
o
d
 c

h
a
ra

c
te

ri
z
a
ti
o
n
 

d
e
s
ig

n
a
te

s
 t
h
e
 a

m
o
u
n
t 
o
f 
ti
m

e
 f
o
r 

re
s
p
o
n
s
e
. 

• 
F

lo
o

d
 W

a
tc

h
 –

 a
 f

lo
o
d
 i
s
 p

o
s
s
ib

le
 i
n
 t

h
e
 a

re
a
. 

• 
F

lo
o

d
 W

a
rn

in
g

 –
 f
lo

o
d
in

g
 i
s
 a

lr
e
a
d
y
 o

c
c
u
rr

in
g

 o
r 

w
ill

 o
c
c
u
r 

s
o
o
n
 i
n
 t

h
e
 a

re
a
. 
  

• 
F

la
s
h

 F
lo

o
d

 W
a
tc

h
 –

 a
 f

la
s
h
 f

lo
o
d
 i
s
 p

o
s
s
ib

le
 i
n
 t

h
e
 a

re
a
. 

 T
h
o
s
e
 a

ff
e
c
te

d
 s

h
o
u
ld

 

s
e
e
k
 i
m

m
e
d
ia

te
 s

h
e
lt
e
r 

o
r 

h
ig

h
e
r 

g
ro

u
n
d
. 

• 
F

la
s
h

 F
lo

o
d

 W
a
rn

in
g

 –
 f
lo

o
d
in

g
 i
s
 a

lr
e
a
d
y
 o

c
c
u
rr

in
g

 o
r 

w
ill

 o
c
c
u
r 

s
o
o
n
 i
n
 t
h
e
 a

re
a
. 
 

F
la

s
h
 f

lo
o
d
s
 c

a
n
 o

c
c
u
r 

w
it
h
o
u
t 

w
a
rn

in
g
, 

d
u
ri
n
g

 h
e
a
v
y
 r

a
in

 i
n
 m

o
u
n
ta

in
o
u
s
 r

e
g

io
n
s
 

e
n
s
u
re

 t
h
a
t 
p
re

c
a
u
ti
o
n
s
 a

n
d
 f

la
s
h
 f
lo

o
d
 w

a
rn

in
g

s
 a

re
 a

d
h
e
re

d
 t
o
. 

A
ll

u
v
ia

l 
F

a
n

 F
lo

o
d

in
g

 

A
llu

v
ia

l 
fa

n
 
fl
o
o
d
in

g
 
o
c
c
u
rs

 
in

 
th

e
 
s
te

e
p
 
a
ri
d
 
o
r 

s
e
m

ia
ri
d
 
m

o
u
n
ta

in
s
 
fo

u
n
d
 
th

ro
u
g

h
o
u
t 

C
a
lif

o
rn

ia
. 

 A
llu

v
ia

l 
fa

n
s
 a

re
 f

a
n
-s

h
a
p
e
d
 d

e
p
o
s
it
s
 o

f 
e
ro

d
e
d
 r

o
c
k
 a

n
d
 s

o
il 

c
a
rr

ie
d
 o

u
t 

o
f 

m
o
u
n
ta

in
s
 a

n
d
 in

to
 v

a
lle

y
 f
lo

o
rs

 b
y
 la

n
d
s
lid

e
s
, 
m

u
d
s
lid

e
s
, 
m

u
d
fl
o
w

s
, 
a
n
d
 s

u
rf

a
c
e
 r

u
n
o
ff

. 
 A

t 

th
e
 b

e
g

in
n
in

g
 o

f 
th

e
 v

a
lle

y
, 

a
llu

v
ia

l 
fa

n
s
 a

re
 s

te
e
p
 a

n
d
 n

a
rr

o
w

 w
it
h
 b

o
u
ld

e
rs

 a
n
d
 o

th
e
r 

c
o
u
rs

e
 

m
a
te

ri
a
l.
 

 
T

h
e
 

d
e
p
o
s
it
e
d
 

m
a
te

ri
a
l 

b
e
c
o
m

e
s
 

in
c
re

a
s
in

g
ly

 
fi
n
e
 

a
s
 

th
e
 

g
ra

d
ie

n
t 

d
e
c
re

a
s
e
s
 a

n
d
 t
h
e
 m

a
te

ri
a
l,
 m

a
in

ly
 g

ra
v
e
l,
 s

a
n
d
 a

n
d
 m

u
d
, 

s
p
re

a
d
s
. 

W
h
e
n
 r

a
in

 f
a
lls

, 
ru

n
o
ff

 f
ro

m
 t

h
e
 c

a
n
y
o
n
 w

a
lls

 f
lo

w
s
 a

s
 a

 h
ig

h
-v

e
lo

c
it
y
 s

h
e
e
t 

th
a
t 

c
h
a
n
n
e
ls

 

in
to

 r
iv

u
le

ts
, 

a
n
d
 t

h
e
n
 t

o
 n

a
tu

ra
l 
d
ra

in
a
g

e
 c

o
u
rs

e
s
. 

 T
h
e
 r

a
p
id

ly
 m

o
v
in

g
 w

a
te

r 
o
ft

e
n
 c

a
rr

ie
s
 

la
rg

e
 b

o
u
ld

e
rs

 a
n
d
 o

th
e
r 

m
a
te

ri
a
l f

ro
m

 t
h
e
 w

a
te

rs
h
e
d
 d

e
p
o
s
it
in

g
 t
h
e
m

 i
n
to

 r
u
n
o
ff

 c
h
a
n
n
e
ls

, 

b
lo

c
k
in

g
 t

h
e
 f

lo
w

 o
f 

w
a
te

r.
  

F
lo

o
d
w

a
te

r 
th

e
n
 s

p
ill

s
 o

u
t 

o
n
to

 t
h
e
 f

a
n
, 

w
it
h
 e

a
c
h
 e

v
e
n
t 

fi
n
d
in

g
 



 

C
it

y
 o
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 C
a
lif

o
rn

ia
 
d
u
ri
n
g
 
2
0
1
3

. 
 
A

s
 
ill

u
s
tr

a
te

d
 
in

 T
a
b
le

 3
.1

8
 
b
e
lo

w
, 

th
e
 

m
a
jo

ri
ty

 o
f 

th
e
s
e
 i
n
c
id

e
n
ts

 w
e
re

 c
a
u
s
e
d
 b

y
 m

o
b
ile

 v
e
h
ic

le
s
, 

w
h
ic

h
 r

e
p
re

s
e
n
t 
a
 t
h
re

a
t 
to

 t
h
e
 

C
it
y
 o

f 
C

e
rr

it
o
s
 d

u
e
 t

o
 m

u
lt
ip

le
 t

ra
n
s
p
o
rt

a
ti
o
n
 r

o
u
te

s
 t

h
a
t 
ru

n
 w

it
h
in

 t
h
e
 C

it
y
. 

T
a
b

le
 3

.1
8
: 

E
R

N
S

 S
p

il
ls

 a
n

d
 A

c
c
id

e
n

ts
 i

n
 C

a
li
fo

rn
ia

 i
n

 2
0
1
3
 

T
y
p

e
 o

f 
In

c
id

e
n

t 
N

u
m

b
e
r 

o
f 

In
c
id

e
n

ts
 

F
ix

e
d
 s

it
e
 (

e
.g

.,
 i
n
c
id

e
n
t 
a
t 

a
 b

u
ild

in
g

) 
6
5
1
 

C
o
n
ti
n
u
o
u
s
 r

e
le

a
s
e
 

1
 

S
to

ra
g

e
 t
a
n
k
, 

d
ri
lli

n
g

 p
la

tf
o
rm

, 
o
r 

p
ip

e
lin

e
 

1
7
6
 

U
n
k
n
o
w

n
 s

h
e
e
n
 o

n
 w

a
te

r 
3
1
3
 

M
o
b

ile
 v

e
h

ic
le

 (
p
la

n
e
, 

tr
u
c
k
, 
tr

a
in

, 
s
h
ip

, 
e
tc

.)
 

1
,0

0
2
 

O
th

e
r 

o
r 

u
n
k
n
o
w

n
 

0
 

T
o

ta
l 

2
,1

4
3
 

2
0
1
2
 R

ic
h

m
o

n
d

 R
e
fi

n
e
ry

 F
ir

e
 

O
n
 A

u
g

u
s
t 

6
, 

2
0
1
2
, 

a
 p

ip
in

g
 s

e
g
m

e
n
t 

a
t 

th
e
 N

u
m

b
e
r 

4
 C

ru
d
e
 U

n
it
 a

t 
a
 C

h
e
v
ro

n
 r

e
fi
n
e
ry

 i
n
 

R
ic

h
m

o
n
d
, 
C

a
lif

o
rn

ia
, 
fa

ile
d
, 
le

a
d
in

g
 t
o
 a

 r
e
le

a
s
e
 o

f 
h
y
d
ro

c
a
rb

o
n
s
. 
 T

h
e
 h

y
d
ro

c
a
rb

o
n
 v

a
p
o
r 

c
lo

u
d
 t

h
e
n
 i
g

n
it
e
d
, 

re
s
u
lt
in

g
 i
n
 a

 l
a
rg

e
, 

u
n
c
o
n
tr

o
lle

d
 f

ir
e
. 

 T
h
e
 f

ir
e
 b

u
rn

e
d
 f

o
r 

s
e
v
e
ra

l 
h
o
u
rs

 

b
e
fo

re
 b

e
in

g
 c

o
n
ta

in
e
d
 la

te
r 

th
a
t 
n
ig

h
t.
  
T

h
e
 p

ic
tu

re
 b

e
lo

w
 i
llu

s
tr

a
te

s
 t
h
e
 s

m
o
k
e
 p

lu
m

e
 f
ro

m
 

th
e
 f

ir
e
. 



 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
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P

h
o
to

 t
a
k
e
n
 f

ro
m

 a
 C

a
l/
O

S
H

A
 p

re
s
e

n
ta

ti
o

n
 o

n
 2

/2
6
/2

0
1
4

 

F
o
rt

u
n
a
te

ly
, 
th

e
re

 w
e
re

 n
o
 f
a
ta

lit
ie

s
 f
ro

m
 t
h
e
 f
ir
e
. 
 A

c
c
o
rd

in
g
 t
o
 t
h
e
 f
in

a
l 
in

v
e
s
ti
g

a
ti
o
n
 r

e
p
o
rt

 

c
o
m

p
le

te
d
 b

y
 t

h
e
 U

n
it
e
d
 S

ta
te

s
 C

h
e
m

ic
a
l 

S
a
fe

ty
 a

n
d
 H

a
z
a
rd

 I
n
v
e
s
ti
g

a
ti
o
n
 B

o
a
rd

, 
o
v
e
r 

1
5
,0

0
0
 r

e
s
id

e
n
ts

 s
u
rr

o
u
n
d
in

g
 t
h
e
 r

e
fi
n
e
ry

 s
o
u
g

h
t 
m

e
d
ic

a
l t

re
a
tm

e
n
t 
fo

r 
re

s
p
ir
a
to

ry
 ir

ri
ta

ti
o
n
. 
 

T
h
e
 i

n
c
id

e
n
t 

ti
e
d
 u

p
 m

a
n
y
 l

o
c
a
l 

e
m

e
rg

e
n
c
y
 r

e
s
p
o
n
s
e
 a

g
e
n
c
ie

s
 a

n
d
 a

ls
o
 s

h
u
t 

d
o
w

n
 l

o
c
a
l 

s
e
rv

ic
e
 f
o
r 

th
e
 B

a
y
 A

re
a
 R

a
p
id

 T
ra

n
s
it
 (

B
A

R
T

).
  
A

lt
h
o
u
g

h
 t
h
e
 2

0
1
2
 R

ic
h
m

o
n
d
 R

e
fi
n
e
ry

 F
ir
e
 

d
id

 n
o
t 

im
p
a
c
t 

th
e
 C

it
y
, 

th
e
 i

n
c
id

e
n
t 

ill
u
s
tr

a
te

s
 t

h
e
 p

o
te

n
ti
a
l 

m
a
jo

r 
im

p
a
c
ts

 t
o
 r

e
s
id

e
n
ti
a
l 

a
re

a
s
 t
h
a
t 
a
 r

e
le

a
s
e
 o

f 
th

is
 m

a
g

n
it
u
d
e
 c

o
u
ld

 h
a
v
e
 o

n
 t

h
e
 C

it
y
. 

 

3
.7

.3
 

P
ip

e
li

n
e
 F

a
il

u
re

/ 
H

a
z
a
rd

o
u

s
 M

a
te

ri
a
l 
R

e
le

a
s
e
 P

ro
b

a
b

il
it

y
, 

F
re

q
u

e
n

c
y
, 

a
n

d
 

M
a
g

n
it

u
d

e
 

W
h
ile

 
th

e
 

C
it
y
 

h
a
s
 

n
e
v
e
r 

e
x
p
e
ri
e
n
c
e
s
 

a
 

la
rg

e
 

s
c
a
le

 
re

le
a
s
e
, 

h
a
z
a
rd

o
u
s
 

m
a
te

ri
a
l 

e
m

e
rg

e
n
c
ie

s
 c

a
n
 o

c
c
u
r 

d
u
ri
n
g
 t

ra
n
s
p
o
rt

a
ti
o
n
 a

n
d
 a

ll 
m

a
jo

r 
h
ig

h
w

a
y
s
 a

re
 s

u
s
c
e
p
ti
b
le

 t
o
 

re
le

a
s
e
s
 o

f 
to

x
ic

 a
n
d
 f

la
m

m
a
b
le

 c
h
e
m

ic
a
ls

. 
 W

h
ile

 t
h
e
 C

it
y
 h

a
s
 t

a
k
e
n
 m

e
a
s
u
re

s
 t

o
 r

e
d
u
c
e
 

th
e
 p

o
te

n
ti
a
l 

fo
r 

h
a
z
a
rd

o
u
s
 m

a
te

ri
a
ls

 e
v
e
n
ts

, 
In

te
rs

ta
te

s
 5

 a
n
d
 6

0
5
, 

a
n
d
 C

a
lif

o
rn

ia
 S

ta
te

 

R
o
u
te

 9
1
 a

re
 s

ti
ll 

lo
c
a
te

d
 in

 a
n
d
 a

ro
u
n
d
 t
h
e
 C

it
y
. 
 D

u
e
 t
o
 t
h
e
 v

o
lu

m
e
 o

f 
tr

a
ff

ic
 a

n
d
 t
h
e
 n

a
tu

re
 

o
f 

th
e
 m

a
te

ri
a
ls

 t
ra

n
s
p
o
rt

e
d
, 

th
e
re

 i
s
 a

 r
is

k
 o

f 
a
 h

a
z
a
rd

o
u
s
 m

a
te

ri
a
l 
le

a
k
 o

r 
s
p
ill

 w
it
h
in

 t
h
e
 

C
it
y
. 

 
T

h
e
 
o
n
g

o
in

g
 
u
s
e
, 

p
ro

d
u
c
ti
o
n
, 

a
n
d
 
tr

a
n
s
p
o
rt

a
ti
o
n
 
o
f 

h
a
z
a
rd

o
u
s
 
m

a
te

ri
a
ls

 
in

 
a
n
d
 

th
ro

u
g

h
 
th

e
 
C

it
y
 
p
o
s
e
 
c
o
n
s
ta

n
t 

a
n
d
 
re

a
l 

th
re

a
ts

 
to

 
th

e
 
s
a
fe

ty
 
o
f 

th
e
 
c
o
m

m
u
n
it
y
. 

 
A

n
 

 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n
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la

n
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 a
c
c
id

e
n
ta

l r
e
le

a
s
e
 o

f 
a
 h

a
z
a
rd

o
u
s
 s

u
b
s
ta

n
c
e
 in

to
 t
h
e
 e

n
v
ir
o
n
m

e
n
t 
h
a
s
 t
h
e
 p

o
te

n
ti
a
l t

o
 c

a
u
s
e
 

lo
c
a
liz

e
d
 o

r 
w

id
e
s
p
re

a
d
 u

p
s
e
t.

 

W
h
ile

 
th

e
re

 
is

 
c
u
rr

e
n
tl
y
 
n
o
 
m

e
c
h
a
n
is

m
 
to

 
a
s
s
ig

n
 
a
 
tr

u
e
 
p
ro

b
a
b
ili

ty
 
o
f 

a
 
fi
x
e
d
-s

it
e
 
o
r 

tr
a
n
s
p
o
rt

a
ti
o
n
 h

a
z
a
rd

o
u
s
 m

a
te

ri
a
l 

e
m

e
rg

e
n
c
y
, 

it
 i

s
 i

m
p
o
rt

a
n
t 

to
 c

o
n
s
id

e
r 

a
 r

e
la

ti
v
e
ly

 h
ig

h
 

lik
e
lih

o
o
d
 o

f 
o
c
c
u
rr

e
n
c
e
 a

n
d
 c

o
n
d
u
c
t 
p
la

n
n
in

g
 a

n
d
 t
ra

in
in

g
 a

c
c
o
rd

in
g

ly
. 
 F

ig
u
re

 3
.7

 p
ro

v
id

e
s
 

a
n
 

o
v
e
rv

ie
w

 
o
f 

th
e
 
tr

a
n
s
p
o
rt

a
ti
o
n
 

c
o
rr

id
o
rs

 
th

ro
u
g

h
o
u
t 

th
e
 

C
it
y
 

o
f 

C
e
rr

it
o
s
, 

in
c
lu

d
in

g
 

In
te

rs
ta

te
s
 
5
 
a
n
d
 
6
0
5
, 

a
n
d
 
th

e
 
9
1
 
fr

e
e
w

a
y
, 

w
h
ic

h
 
a
re

 
c
o
n
s
id

e
re

d
 
m

a
jo

r 
s
h
ip

p
in

g
 
a
n
d
 

tr
a
n
s
p
o
rt

a
ti
o
n
 r

o
u
te

s
. 



 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it
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o
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F
ig

u
re

 3
.7

: 
C

it
y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

o
u

s
 M

a
te

ri
a
ls

 F
a
c
il
it

ie
s

 

 

C
it

y
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f 
C

e
rr
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o

s
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a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
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3
.8

 
D

ro
u

g
h

t 
H

a
z
a
rd

 P
ro

fi
le

  

 

D
ro

u
g

h
t 

R
is

k
 A

s
s

e
s
s
m

e
n

t 
S

u
m

m
a
ry

 

R
is

k
 R

a
n

k
: 

M
o

d
e

ra
te

ly
 L

o
w

 

P
ro

b
a
b

il
it

y
/ 

F
re

q
u

e
n

c
y
: 

R
e
g

u
la

r 
e
v
e
n
t 

- 
o
c
c
u
rs

 b
e
tw

e
e
n
 o

n
c
e
 a

 

y
e
a
r 

a
n
d
 o

n
c
e
 e

v
e
ry

 7
 y

e
a
rs

 

 

C
o

n
s
e
q

u
e
n

c
e
/ 

S
e
v
e
ri

ty
: 

M
in

o
r/

s
lig

h
t 
d
a
m

a
g

e
 t
o
 b

u
ild

in
g

s
 a

n
d
 

s
tr

u
c
tu

re
s
, 
n
o
 l
o
s
s
 o

f 
lif

e
lin

e
s
, 
fi
rs

t 
a
id

 

in
ju

ry
 a

n
d
 n

o
 d

is
a
b
ili

ty
 

V
u

ln
e
ra

b
il
it

y
: 

L
o
c
a
liz

e
d
 d

a
m

a
g

e
 a

re
a
 

H
a
z
a
rd

 R
is

k
 R

a
n

k
 

S
c
o

re
: 

1
2
 

 

3
.8
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D
ro

u
g

h
t 

In
fo

rm
a
ti

o
n

 a
n

d
 B

a
c
k
g

ro
u

n
d

 

A
 d

ro
u
g

h
t 
o
r 

a
n
 e

x
tr

e
m

e
 d

ry
 p

e
ri
o
d
ic

 c
lim

a
te

 i
s
 a

n
 e

x
te

n
d
e
d
 p

e
ri
o
d
 w

h
e
re

 w
a
te

r 
a
v
a
ila

b
ili

ty
 

fa
lls

 
b
e
lo

w
 
th

e
 
s
ta

ti
s
ti
c
a
l 

re
q

u
ir
e
m

e
n
ts

 
fo

r 
a
 
re

g
io

n
. 

 
D

ro
u
g

h
t 

is
 
n
o
t 

a
 
p
u
re

ly
 
p
h
y
s
ic

a
l 

p
h
e
n
o
m

e
n
o
n
, 

b
u
t 

ra
th

e
r 

a
n
 

in
te

rp
la

y
 

b
e
tw

e
e
n

 
n
a
tu

ra
l 

w
a
te

r 
a
v
a
ila

b
ili

ty
 

a
n
d
 

h
u
m

a
n
 

d
e
m

a
n
d
s
 f

o
r 

w
a
te

r 
s
u
p
p
ly

. 
 T

h
e
 p

re
c
is

e
 d

e
fi
n
it
io

n
 o

f 
d
ro

u
g

h
t 

is
 m

a
d
e
 c

o
m

p
le

x
 o

w
in

g
 t

o
 

p
o
lit

ic
a
l 
c
o
n
s
id

e
ra

ti
o
n
s
, 

b
u
t 

th
e
re

 a
re

 g
e
n
e
ra

lly
 f

o
u
r 

ty
p
e
s
 o

f 
c
o
n
d
it
io

n
s
 t
h
a
t 

a
re

 r
e
fe

rr
e
d
 t

o
 

a
s
 d

ro
u
g

h
t.
 

• 
M

e
te

o
ro

lo
g

ic
a
l 

d
ro

u
g

h
t 

is
 b

ro
u
g

h
t 

a
b
o
u
t 

w
h
e
n
 t

h
e
re

 i
s
 a

 p
ro

lo
n
g

e
d
 p

e
ri
o
d
 w

it
h
 

le
s
s
 t

h
a
n
 a

v
e
ra

g
e
 p

re
c
ip

it
a
ti
o
n
. 

• 
A

g
ri

c
u

lt
u

ra
l 

d
ro

u
g

h
t 

is
 
b
ro

u
g

h
t 

a
b
o
u
t 

w
h
e
n
 
th

e
re

 
is

 
in

s
u
ff

ic
ie

n
t 

m
o
is

tu
re

 
fo

r 

a
v
e
ra

g
e
 c

ro
p
 o

r 
ra

n
g

e
 p

ro
d
u
c
ti
o
n
. 
 T

h
is

 c
o
n
d
it
io

n
 c

a
n
 a

ri
s
e
, 
e
v
e
n
 in

 t
im

e
s
 o

f 
a
v
e
ra

g
e
 

p
re

c
ip

it
a
ti
o
n
, 
o
w

in
g

 t
o
 s

o
il 

c
o
n
d
it
io

n
s
 o

r 
a
g

ri
c
u
lt
u
ra

l 
te

c
h
n
iq

u
e
s
. 

• 
H

y
d

ro
lo

g
ic

 d
ro

u
g

h
t 

is
 b

ro
u
g

h
t 
a
b
o
u
t 
w

h
e
n
 t
h
e
 w

a
te

r 
re

s
e
rv

e
s
 a

v
a
ila

b
le

 i
n
 s

o
u
rc

e
s
 

s
u
c
h
 
a
s
 
a
q

u
if
e
rs

, 
la

k
e
s
, 

a
n
d
 
re

s
e
rv

o
ir
s
 
fa

ll 
b
e
lo

w
 
th

e
 
s
ta

ti
s
ti
c
a
l 

a
v
e
ra

g
e
. 

 
T

h
is

 



 

C
it

y
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C

e
rr

it
o

s
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a
z
a
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ig
a
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o
n
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c
o
n
d
it
io

n
 c

a
n
 a

ri
s
e
, 
e
v
e
n
 in

 t
im

e
s
 o

f 
a
v
e
ra

g
e
 (

o
r 

a
b
o
v
e
 a

v
e
ra

g
e
) 

p
re

c
ip

it
a
ti
o
n
, 
w

h
e
n
 

in
c
re

a
s
e
d
 u

s
a
g

e
 o

f 
w

a
te

r 
d
im

in
is

h
e
s
 t
h
e
 r

e
s
e
rv

e
s
. 

• 
S

o
c
io

e
c
o

n
o

m
ic

 d
ro

u
g

h
t 

a
s
s
o
c
ia

te
s
 t
h
e
 s

u
p
p
ly

 a
n
d
 d

e
m

a
n
d
 o

f 
w

a
te

r 
s
e
rv

ic
e
s
 w

it
h
 

e
le

m
e
n
ts

 o
f 

m
e
te

o
ro

lo
g

ic
a
l,
 h

y
d
ro

lo
g

ic
, 

a
n
d
 a

g
ri
c
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p
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c
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 r
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b
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c
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a
te

r 
D

is
tr

ic
t 

o
f 

S
o
u
th

e
rn

 C
a
lif

o
rn

ia
 w

o
rk

 c
lo

s
e
ly

 t
o
g

e
th

e
r 

to
 e

v
a
lu

a
te

 n
e
w

 

a
n
d
 
in

n
o
v
a
ti
v
e
 
w

a
te

r 
m

a
n
a
g

e
m

e
n
t 

a
n
d
 
s
u
p
p
ly

 
d
e
v
e
lo

p
m

e
n
t 

p
ro

g
ra

m
s
, 

in
c
lu

d
in

g
 
w

a
te

r 

re
u
s
e
 a

n
d
 r

e
c
y
c
lin

g
, 

re
c
h
a
rg

e
 f

a
c
ili

ty
 c

o
n
s
tr

u
c
ti
o
n
, 

o
c
e
a
n
 a

n
d
 b

ra
c
k
is

h
 w

a
te

r 
d
e
s
a
lin

a
ti
o
n
, 

s
u
rf

a
c
e
 s

to
ra

g
e
, 

a
n
d
 w

a
te

r 
u
s
e
 e

ff
ic

ie
n
c
y
 p

ro
g

ra
m

s
. 
 T

h
e
s
e
 e

ff
o
rt

s
 a

re
 h

e
lp

in
g

 t
o
 e

n
h
a
n
c
e
 

lo
n
g

-t
e
rm

 w
a
te

r 
re

lia
b
ili

ty
 a

n
d
 w

a
te

r 
q

u
a
lit

y
. 
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o
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3
.9

 
T
e

rr
o

ri
s

m
 H

a
z
a
rd

 P
ro

fi
le

 

 

T
e
rr

o
ri

s
m

 R
is

k
 A

s
s
e
s
s
m

e
n

t 
S

u
m

m
a
ry

 

R
is

k
 R

a
n

k
: 

M
o

d
e

ra
te

ly
 L

o
w

 

P
ro

b
a
b

il
it

y
/ 

F
re

q
u

e
n

c
y
: 

R
a
re

 e
v
e
n
t 
- 

o
c
c
u
rs

 l
e
s
s
 t
h
a
n
 o

n
c
e
 

e
v
e
ry

 5
0
 y

e
a
rs

 

 

C
o

n
s
e
q

u
e
n

c
e
/ 

S
e
v
e
ri

ty
: 

M
in

o
r/

s
lig

h
t 
d
a
m

a
g

e
 t
o
 b

u
ild

in
g

s
 a

n
d
 

s
tr

u
c
tu

re
s
, 
n
o
 l
o
s
s
 o

f 
lif

e
lin

e
s
, 
fi
rs

t 
a
id

 

in
ju

ry
 a

n
d
 n

o
 d

is
a
b
ili

ty
 

V
u

ln
e
ra

b
il
it

y
: 

L
o
c
a
liz

e
d
 d

a
m

a
g

e
 a

re
a
 

H
a
z
a
rd

 R
is

k
 R

a
n

k
 

S
c
o

re
: 

4
 

 

3
.9

.1
 

T
e
rr

o
ri

s
m

 H
a
z
a
rd

 I
n

fo
rm

a
ti

o
n

 a
n

d
 B

a
c
k
g

ro
u

n
d
 

T
e
rr

o
ri
s
m

 i
s
 t

h
e
 u

n
la

w
fu

l 
u
s
e
 o

f 
fo

rc
e
 o

r 
v
io

le
n
c
e
 a

g
a
in

s
t 

p
e
rs

o
n
s
 o

r 
p
ro

p
e
rt

y
 t

o
 i
n
ti
m

id
a
te

 

o
r 

c
o
e
rc

e
 a

 g
o
v
e
rn

m
e
n
t,
 t
h
e
 c

iv
ili

a
n
 p

o
p
u
la

ti
o
n
, 
o
r 

a
n
y
 s

e
g
m

e
n
t 
th

e
re

o
f,
 i
n
 f
u
rt

h
e
ra

n
c
e
 o

f 
a
 

p
o
lit

ic
a
l 
o
r 

s
o
c
ia

l 
o
b
je

c
ti
v
e
. 

A
 w

e
a
p
o
n
 o

f 
m

a
s
s
 d

e
s
tr

u
c
ti
o
n
 (

W
M

D
) 

is
 a

 t
y
p
e
 o

f 
w

e
a
p
o
n
 t

h
a
t 

c
a
n
 b

ri
n
g
 s

ig
n
if
ic

a
n
t 

h
a
rm

 

to
 a

 l
a
rg

e
 n

u
m

b
e
r 

o
f 
p
e
o
p
le

 o
r 

s
tr

u
c
tu

re
s
. 
 E

x
a
m

p
le

s
 o

f 
W

M
D

 i
n
c
lu

d
e
 n

u
c
le

a
r,

 r
a
d
io

lo
g

ic
a
l,
 

b
io

lo
g

ic
a
l,
 o

r 
c
h
e
m

ic
a
l 
a
g

e
n
ts

. 
 A

s
id

e
 f

ro
m

 a
tt
a
c
k
in

g
 l
o
c
a
l 
ta

rg
e
ts

, 
te

rr
o
ri
s
ts

 m
ig

h
t 

a
ls

o
 u

s
e
 

W
M

D
 t
o
 i
n
fl
ic

t 
h
a
rm

 o
n
 a

 l
a
rg

e
 p

o
p
u
la

ti
o
n
. 

T
h
e
 F

e
d
e
ra

l 
B

u
re

a
u
 o

f 
In

v
e
s
ti
g

a
ti
o
n
 (

F
B

I)
 h

a
s
 c

a
te

g
o
ri
z
e
d
 t

w
o
 t

y
p
e
s
 o

f 
te

rr
o
ri
s
m

 i
n
 t

h
e
 

U
n
it
e
d
 S

ta
te

s
. 

In
te

rn
a
ti

o
n

a
l 

T
e
rr

o
ri

s
m

 i
n
v
o
lv

e
s
 t

e
rr

o
ri
s
t 

a
c
ti
v
it
y
 c

o
m

m
it
te

d
 b

y
 g

ro
u
p
s
 o

r 
in

d
iv

id
u
a

ls
 

w
h
o
 a

re
 f
o
re

ig
n
-b

a
s
e
d
 a

n
d
/o

r 
d
ir
e
c
te

d
 b

y
 c

o
u
n
tr

ie
s
 o

r 
g

ro
u
p
s
 o

u
ts

id
e
 t
h
e
 U

n
it
e
d
 S

ta
te

s
, 

o
r 

w
h
o
s
e
 a

c
ti
v
it
ie

s
 t
ra

n
s
c
e
n
d
 n

a
ti
o
n
a
l 
b
o
u
n
d
a
ri
e
s
. 
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D
o

m
e
s
ti

c
 

T
e
rr

o
ri

s
m

 
in

v
o
lv

e
s
 

g
ro

u
p
s
 

o
r 

in
d
iv

id
u
a
ls

 
w

h
o
s
e
 

te
rr

o
ri
s
t 

a
c
ti
v
it
ie

s
 

a
re

 

d
ir
e
c
te

d
 a

t 
e
le

m
e
n
ts

 o
f 

o
u
r 

g
o
v
e
rn

m
e
n
t 

o
r 

p
o
p
u
la

ti
o
n
 w

it
h
o
u
t 
fo

re
ig

n
 d

ir
e
c
ti
o
n
. 

W
e
ll-

k
n
o
w

n
 i

n
te

rn
a
ti
o
n
a
l 

te
rr

o
ri
s
t 

g
ro

u
p
s
 i

n
c
lu

d
e
 I

s
la

m
ic

 F
u
n
d
a
m

e
n
ta

lis
t 

g
ro

u
p
s
, 

s
u
c
h
 a

s
 

Is
la

m
ic

 S
ta

te
 in

 I
ra

q
 a

n
d
 S

y
ri
a
 (

IS
IS

);
 E

u
ro

p
e
a
n
 t
e
rr

o
ri
s
ts

, 
in

c
lu

d
in

g
 t
h
e
 R

e
d
 B

ri
g

a
d
e
 in

 I
ta

ly
, 

S
p
a
in

’s
 E

u
s
k
a
d
i 

T
a
 A

s
k
a
ta

s
u
n
a
 (

E
T

A
),

 a
n
d
 t

h
e
 J

a
p
a
n
e
s
e
 R

e
d
 A

rm
y
; 

s
e
p
a
ra

ti
s
t 

g
ro

u
p
s
, 

s
u
c
h
 a

s
 S

ie
rr

a
 L

u
m

e
n
o
s
o
, 

a
n
d
 t

h
e
 “

S
h
in

in
g

 P
a
th

” 
in

 P
e
ru

. 
 A

d
d
 t

o
 t

h
e
s
e
 a

 h
o
s
t 

o
f 

n
a
rc

o
-

te
rr

o
ri
s
ts

, 
s
u
c
h
 a

s
 t
h
e
 M

e
d
e
lli

n
 a

n
d
 C

a
li 

d
ru

g
 c

a
rt

e
ls

. 

In
 t

h
e
 U

n
it
e
d
 S

ta
te

s
, 

a
 n

u
m

b
e
r 

o
f 

a
n
im

a
l 

ri
g

h
ts

 a
c
ti
v
is

ts
; 

e
n
v
ir
o
n
m

e
n
ta

lis
t 

g
ro

u
p
s
; 

w
h
it
e
 

s
u
p
re

m
a
c
is

ts
, 

s
u
c
h
 a

s
 t

h
e
 L

e
a
g

u
e
 o

f 
A

ry
a
n
 n

a
ti
o
n
s
; 

a
n
d
 g

ro
u
p
s
 i

n
c
lu

d
in

g
 t

h
e
 C

o
v
e
n
a
n
t,
 

S
w

o
rd

 a
n
d
 A

rm
 o

f 
th

e
 L

o
rd

, 
N

e
w

 W
o
rl
d
 O

rd
e
r,

 a
n
d
 s

k
in

h
e
a
d
s
 h

a
v
e
 b

e
e
n
 r

e
s
p
o
n
s
ib

le
 f

o
r 

a
c
ts

 o
f 

te
rr

o
ri
s
m

 o
n
 U

n
it
e
d
 S

ta
te

s
 s

o
il.

  
A

d
d
e
d
 t

o
 t

h
e
s
e
 a

re
 g

ro
u
p
s
 l
ik

e
 t

h
e
 K

lu
 K

lu
x
 K

la
n
; 

s
u
rv

iv
a

lis
ts

, 
s
u
c
h
 a

s
 t

h
e
 F

re
e
m

e
n
 i
n
 M

o
n
ta

n
a
; 

a
n
d
 d

o
o
m

s
d
a
y
 c

u
lt
s
, 

s
u
c
h
 a

s
 D

a
v
id

 K
o
re

s
h
 

in
 W

a
c
o
, 
T

e
x
a
s
, 

a
n
d
 J

im
 J

o
n
e
s
 i
n
 G

u
y
a
n
a
. 

T
h
e
re

 a
re

 a
 n

u
m

b
e
r 

o
f 

m
e
th

o
d
s
 a

 t
e
rr

o
ri
s
t 

m
a
y
 u

s
e
 t

o
 c

a
rr

y
 o

u
t 

th
e
ir
 o

b
je

c
ti
v
e
, 

in
c
lu

d
in

g
 

a
tt

a
c
k
s
 o

f 
a
 c

h
e
m

ic
a
l,
 b

io
lo

g
ic

a
l,
 r

a
d
io

lo
g

ic
a
l,
 n

u
c
le

a
r,

 e
x
p
lo

s
iv

e
, 

a
n
d
 c

y
b
e
r 

n
a
tu

re
. 

 I
n
 

a
d
d
it
io

n
, 

te
rr

o
ri
s
ts

 
c
o
n
d
u
c
t 

h
ija

c
k
in

g
s
, 

a
s
s
a
s
s
in

a
ti
o
n
s
, 

a
rm

e
d
 

a
s
s
a
u
lt
s
, 

k
id

n
a
p
p
in

g
s
/h

o
s
ta

g
e
 t
a
k
in

g
, 

a
rs

o
n
 f

ir
e
s
, 
s
a
b
o
ta

g
e
 o

f 
c
ri
ti
c
a
l 
in

fr
a
s
tr

u
c
tu

re
s
 s

u
c
h
 a

s
 u

ti
lit

ie
s
 

a
n
d
 t

ra
n
s
p
o
rt

a
ti
o
n
, 
a
n
d
 t
h
e
 d

is
s
e
m

in
a
ti
o
n
 o

f 
c
o
n
fi
d
e
n
ti
a
l 
o
r 

o
th

e
rw

is
e
 s

e
n
s
it
iv

e
 i
n
fo

rm
a
ti
o
n
 

fo
r 

th
e
 p

la
n
n
in

g
 o

f 
te

rr
o
ri
s
t 

a
tt

a
c
k
s
. 

C
h

e
m

ic
a
l 

C
h
e
m

ic
a
l 
a
g

e
n
ts

 i
n
v
o
lv

e
 t

h
e
 u

s
e
 o

f 
c
h
e
m

ic
a
l 
c
o
m

p
o
u
n
d
s
 t

o
 k

ill
 o

r 
s
e
ri
o
u
s
ly

 i
n
ju

re
 v

ic
ti
m

s
. 
 

T
h
e
re

 a
re

 n
u
m

e
ro

u
s
 k

in
d
s
 o

f 
c
h
e
m

ic
a
l 
w

e
a
p
o
n
s
 a

n
d
 t
h
e
ir
 e

ff
e
c
ti
v
e
n
e
s
s
 i
s
 d

e
te

rm
in

e
d
 b

y
 a

 

n
u
m

b
e
r 

o
f 

fa
c
to

rs
, 

in
c
lu

d
in

g
 a

g
e
, 

p
u
ri
ty

, 
w

e
a
th

e
r 

c
o
n
d
it
io

n
s
, 

w
in

d
 d

ir
e
c
ti
o
n
, 

a
n
d
 m

e
a
n
s
 o

f 

d
is

s
e
m

in
a
ti
o
n
. 

B
io

lo
g

ic
a
l 

B
io

lo
g

ic
a
l 

a
g

e
n
ts

 i
n
c
lu

d
e
 m

ic
ro

b
e
s
, 

s
u
c
h
 a

s
 b

a
c
te

ri
a
 o

r 
v
ir
u
s
e
s
, 

a
n
d
 t

o
x
in

s
 d

e
ri
v
e
d
 f

ro
m

 

p
la

n
ts

 o
r 

a
n
im

a
ls

 t
h
a
t 
c
a
n
 p

ro
d
u
c
e
 i
lln

e
s
s
 o

r 
d
e
a
th

. 
 I
lle

g
a
l f

a
c
ili

ti
e
s
 t
h
a
t 
m

a
n
u
fa

c
tu

re
 t
h
e
s
e
 

s
u
b
s
ta

n
c
e
s
 a

re
 d

if
fi
c
u
lt
 t

o
 d

e
te

c
t 

b
e
c
a
u
s
e
 t

h
e
y
 e

m
p
lo

y
 f

e
rm

e
n
ta

ti
o
n
 t

e
c
h
n
o
lo

g
y
 c

o
m

m
o
n
ly

 

u
s
e
d
 

in
 

th
e
 

p
ro

d
u
c
ti
o
n
 

o
f 

le
g

it
im

a
te

 
p
ro

d
u
c
ts

 
s
u
c
h
 

a
s
 

a
n
ti
b
io

ti
c
s
, 

v
a
c
c
in

e
s
, 

a
n
d
 

c
o
n
s
u
m

a
b
le

s
. 

R
a
d

io
lo

g
ic

a
l 
a
n

d
 N

u
c
le

a
r 

R
a
d
io

lo
g

ic
a
l 

o
r 

n
u
c
le

a
r 

te
rr

o
ri
s
m

 
is

 
th

e
 

u
s
e
 

o
f 

ra
d
io

a
c
ti
v
e
 

m
a
te

ri
a
ls

 
a
n
d
/o

r 
n
u
c
le

a
r 

e
x
p
lo

s
iv

e
s
, 
a
s
 w

e
ll 

a
s
 a

n
y
 t
e
rr

o
ri
s
t 
a
c
ti
o
n
s
 a

g
a
in

s
t 
n
u
c
le

a
r 
fa

c
ili

ti
e
s
 b

y
 in

d
iv

id
u
a
ls

 o
r 
g

ro
u
p
s
, 



 

C
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e
rr
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a
z
a
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 M
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a
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o
n
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 to
 
in

fl
ic

t 
h
a
rm

 
o
n
 
a
 
p
o
p
u
la

ti
o
n
 
a
n
d
 
a
d
v
a
n
c
e
 
p
o
lit

ic
a
l 

o
r 

s
o
c
ia

l 
o
b
je

c
ti
v
e
s
. 

 
S

o
u
rc

e
s
 
o
f 

ra
d
io

lo
g

ic
a
l 

m
a
te

ri
a
l 

in
c
lu

d
in

g
 n

u
c
le

a
r 

fu
e
l 

c
y
c
le

 w
a
s
te

, 
m

e
d
ic

a
l 

a
n
d
 d

e
n
ta

l 
e
q

u
ip

m
e
n
t,
 

m
ili

ta
ry

 w
e
a
p
o
n
ry

, 
a
n
d
 m

a
c
h
in

e
s
 u

s
e
d
 i
n
 p

ri
v
a
te

 i
n
d
u
s
tr

y
. 

E
x
p

lo
s
iv

e
 

T
h
e
 i

m
p
a
c
t 

o
f 

a
 b

o
m

b
in

g
 d

e
p
e
n
d
s
 l

a
rg

e
ly

 o
n
 t

h
e
 t

y
p
e
, 

s
iz

e
, 

a
n
d
 p

la
c
e
m

e
n
t 

o
f 

th
e
 d

e
v
ic

e
 

u
s
e
d
. 

 A
d
d
it
io

n
a
lly

, 
a
 W

M
D

 i
n
 c

o
m

b
in

a
ti
o
n
 w

it
h
 a

n
 e

x
p
lo

s
iv

e
 d

e
v
ic

e
 e

x
p

a
n
d
s
 t

h
e
 l
e
th

a
lit

y
, 

p
h
y
s
ic

a
l 
d
a
m

a
g

e
, 
a
n
d
 e

c
o
n
o
m

ic
 d

is
ru

p
ti
o
n
. 
 T

h
e
 u

s
e
 o

f 
a
n
 e

x
p
lo

s
iv

e
 d

e
v
ic

e
 c

a
n
 a

ls
o
 i
n
fl
ic

t 

s
ig

n
if
ic

a
n
t 
d
is

ru
p
ti
o
n
 o

f 
s
o
c
ie

ty
 t
h
ro

u
g

h
 d

e
s
tr

u
c
ti
o
n
 o

f 
c
ri
ti
c
a
l 
in

fr
a
s
tr

u
c
tu

re
 a

n
d
 w

id
e
s
p
re

a
d
 

fe
a
r 

a
m

o
n
g

s
t 
th

e
 t

a
rg

e
t 
p
o
p
u
la

ti
o
n
. 

C
y
b

e
r 

C
y
b
e
r 

te
rr

o
ri
s
m

 is
 a

 p
re

m
e
d
it
a
te

d
, 
p
o
lit

ic
a
lly

 m
o
ti
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u
p
d
a
te

 

o
f 

th
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
. 

C
it

y
 o

f 
C

e
rr

it
o

s
 C

it
y
 C

o
u

n
c
il
 

T
h
e
 

C
it
y
 

o
f 

C
e
rr

it
o
s
 

C
it
y
 

C
o
u
n
c
il 

is
 

re
s
p
o
n
s
ib

le
 

fo
r 

a
p
p
ro

v
in

g
 

p
ro

je
c
ts

, 
p
la

n
s
, 

a
n
d
 

p
ro

g
ra

m
s
 o

n
 a

 C
it
y
-w

id
e
 l

e
v
e
l.
  

B
y
 p

ro
v
id

in
g

 m
it
ig

a
ti
o
n
 p

la
n
n
in

g
 c

o
n
c
e
p
ts

 t
o
 t

h
e
 C

it
y
 

C
o
u
n
c
il,

 m
it
ig

a
ti
o
n
 a

c
ti
o
n
s
 a

n
d
 p

ro
je

c
ts

 w
ill

 b
e
 i
n
c
o
rp

o
ra

te
d
 i
n
to

 r
e
le

v
a
n
t 
p
la

n
n
in

g
 e

ff
o
rt

s
. 

C
o

m
m

is
s
io

n
s
 

T
o
 a

s
s
is

t 
C

e
rr

it
o
s
’ C

it
y
 C

o
u
n
c
il 

in
 r

e
v
ie

w
in

g
 p

ro
m

in
e
n
t 
is

s
u
e
s
, 
th

e
 C

it
y
 h

a
s
 e

s
ta

b
lis

h
e
d
 t
h
e
 

fi
v
e
 (

5
) 

c
o
m

m
is

s
io

n
s
 l
is

te
d
 b

e
lo

w
. 

• 
E

c
o
n
o
m

ic
 D

e
v
e
lo

p
m

e
n
t 

• 
F

in
e
 A

rt
s
 a

n
d
 H

is
to

ri
c
a
l 
 

• 
P

a
rk

s
 a

n
d
 R

e
c
re

a
ti
o
n
 

• 
P

la
n
n
in

g
  

• 
P

ro
p
e
rt

y
 P

re
s
e
rv

a
ti
o
n
 

A
s
 n

e
c
e
s
s
a
ry

, 
e
a
c
h
 s

p
e
c
ia

liz
e
d
 c

o
m

m
is

s
io

n
 c

a
n
 r

e
v
ie

w
 a

n
d
 i
m

p
le

m
e
n
t 
h
a
z
a
rd

 m
it
ig

a
ti
o
n
 

a
c
ti
v
it
ie

s
 t

h
a
t 
a
ff

e
c
t 
it
s
 g

o
a
ls

 a
n
d
 o

b
je

c
ti
v
e
s
. 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
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 C

o
m

m
it

te
e
s
 

In
 a

d
d
it
io

n
 t
o
 t
h
e
 f
iv

e
 (
5
) 
c
o
m

m
is

s
io

n
s
, 
th

e
 C

it
y
 h

a
s
 a

ls
o
 e

s
ta

b
lis

h
e
d
 t
h
e
 C

o
m

m
u
n
it
y
 S

a
fe

ty
 

a
n
d
 L

e
t 

F
re

e
d
o
m

 R
in

g
 C

o
m

m
it
te

e
s
 t

o
 e

d
u
c
a
te

 a
n
d
 a

s
s
is

t 
th

e
 c

o
m

m
u
n
it
y
 w

it
h
 r

e
le

v
a
n
t 

s
a
fe

ty
 i
s
s
u
e
s
 a

n
d
 c

o
o
rd

in
a
te

 l
o
c
a
l 
g

a
th

e
ri
n
g

s
. 

T
h
e
s
e
 c

o
m

m
it
te

e
s
 c

a
n
 h

e
lp

 r
a
is

e
 a

w
a
re

n
e
s
s
 a

b
o
u
t 

h
a
z
a
rd

o
u
s
 e

v
e
n
ts

 t
h
a
t 

c
a
n
 a

ff
e
c
t 

th
e
 

C
it
y
, 

e
d
u
c
a
te

 t
h
e
 p

u
b
lic

 a
b
o
u
t 

th
e
 a

c
ti
o
n
s
 t

h
e
 C

it
y
 i

s
 t

a
k
in

g
 t

o
 r

e
d
u
c
e
 l

o
s
s
, 

a
n
d
 s

u
p
p
ly

 

a
v
e
n
u
e
s
 f

o
r 

th
e
 c

o
m

m
u
n
it
y
 t

o
 p

ro
v
id

e
 f

e
e
d
b
a
c
k
. 

C
o

m
m

u
n

it
y
 D

e
v
e
lo

p
m

e
n

t 
D

e
p

a
rt

m
e
n

t 

T
h
e
 P

la
n
n
in

g
 D

iv
is

io
n
 o

f 
C

e
rr

it
o
s
’ 

C
o
m

m
u
n
it
y
 D

e
v
e
lo

p
m

e
n
t 

D
e
p
a
rt

m
e
n
t 

w
o
rk

s
 c

lo
s
e
ly

 

w
it
h
 t

h
e
 P

la
n
n
in

g
 C

o
m

m
is

s
io

n
 t

o
 e

n
s
u
re

 t
h
a
t 

d
e
v
e
lo

p
m

e
n
t 

w
it
h
in

 t
h
e
 C

it
y
 i

s
 c

o
n
s
is

te
n
t 

w
it
h
 t

h
e
 G

e
n
e
ra

l 
P

la
n
 g

o
a
ls

 a
n
d
 p

o
lic

ie
s
, 

a
s
 w

e
ll 

a
s
 i
n
 t

h
e
 b

e
s
t 

in
te

re
s
ts

 o
f 
th

e
 C

it
y
. 

 T
h
is

 

in
c
lu

d
e
s
 d

e
v
e
lo

p
m

e
n
t 
o
f 
la

n
d
 u

s
e
, 
g

e
n
e
ra

l 
p
la

n
n
in

g
, 
z
o
n
in

g
 r

e
q

u
ir
e
m

e
n
ts

, 
a
n
d
 r

e
s
id

e
n
ti
a
l 

p
ro

je
c
ts

. 
 M

it
ig

a
ti
o
n
 m

e
a
s
u
re

s
 c

a
n
 b

e
 i
n
c
o
rp

o
ra

te
d
 i
n
to

 p
o
te

n
ti
a
l 
p
ro

je
c
ts

. 

T
h
e
 
B

u
ild

in
g
 
a
n
d
 
S

a
fe

ty
 
D

iv
is

io
n
 
(t

h
e
 
D

iv
is

io
n
) 

o
f 

C
e
rr

it
o
s
’ 

C
o
m

m
u
n
it
y
 
D

e
v
e
lo

p
m

e
n
t 

D
e
p
a
rt

m
e
n
t 
is

 r
e
s
p
o
n
s
ib

le
 f
o
r 
re

v
ie

w
in

g
 c

o
n
s
tr

u
c
ti
o
n
 p

la
n
s
 a

n
d
 v

a
ri
o
u
s
 b

u
ild

in
g
 in

s
p
e
c
ti
o
n
 

a
c
ti
v
it
ie

s
. 
 T

h
e
 o

b
je

c
ti
v
e
 o

f 
th

e
 D

iv
is

io
n
 is

 t
o
 p

ro
te

c
t 
th

e
 p

u
b
lic

 in
 r

e
g

a
rd

s
 t
o
 b

u
ild

in
g

 d
e
s
ig

n
 

a
n
d
 c

o
n
s
tr

u
c
ti
o
n
. 
 H

a
z
a
rd

 m
it
ig

a
ti
o
n
 a

c
ti
v
it
ie

s
 t
h
a
t 
g

e
t 
in

c
o
rp

o
ra

te
d
 in

to
 b

u
ild

in
g

 c
o
d
e
s
 w

ill
 

b
e
 e

n
fo

rc
e
d
 b

y
 t
h
e
 D

iv
is

io
n
. 
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A
v
a
il

a
b

le
 P

la
n

n
in

g
 M

e
c
h

a
n

is
m

s
 t

o
 I

n
c
o

rp
o

ra
te

 M
it

ig
a
ti

o
n

 R
e
q

u
ir

e
m

e
n

ts
 

T
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 u

s
e
s
 t

h
e
 f

o
llo

w
in

g
 l

o
c
a
l 

p
la

n
n
in

g
 m

e
c
h
a
n
is

m
s
 f

o
r 

in
c
o
rp

o
ra

ti
n
g

 t
h
e
 

m
it
ig

a
ti
o
n
 r

e
q

u
ir
e
m

e
n
ts

 o
f 

th
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
. 

G
e
n

e
ra

l 
P

la
n

n
in

g
 

T
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 i

s
 r

e
s
p
o
n
s
ib

le
 f

o
r 

u
p
d
a
ti
n
g

 a
n
d
 i

n
c
o
rp

o
ra

ti
n
g
 m

it
ig

a
ti
o
n
 a

c
ti
o
n
s
 a

n
d
 

c
o
n
c
e
p
ts

 i
n
 t

h
e
 G

e
n
e
ra

l 
P

la
n
. 

 T
h
e
 G

e
n
e
ra

l 
P

la
n
 i
s
 e

v
a
lu

a
te

d
 o

n
 a

 p
e
ri
o
d
ic

 b
a
s
is

, 
w

h
ic

h
 

in
c
lu

d
e
s
 a

 r
e
v
ie

w
 o

f 
th

e
 p

o
lic

ie
s
 a

n
d
 p

ro
g

ra
m

s
 a

s
s
o
c
ia

te
d
 w

it
h
 la

n
d
 u

s
e
 a

n
d

 d
e
v
e
lo

p
m

e
n
t,

 

a
m

o
n
g

 o
th

e
r 

th
in

g
s
. 

 M
it
ig

a
ti
o
n
 a

c
ti
o
n
s
 f

ro
m

 t
h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 w

ill
 b

e
 r

e
v
ie

w
e
d
 

d
u
ri
n
g
 t
h
e
 n

e
x
t 
s
c
h
e
d
u
le

d
 u

p
d
a
te

 o
f 
th

e
 G

e
n
e
ra

l P
la

n
, 
a
n
d
 in

c
o
rp

o
ra

te
d
 a

s
 a

p
p
lic

a
b
le

. 
 A

s
 

p
a
rt

 o
f 

th
is

 r
e
v
ie

w
, 

o
rd

in
a
n
c
e
s
 a

n
d
 c

o
d
e
s
 w

ill
 b

e
 r

e
v
ie

w
e
d
 t

o
 e

n
s
u
re

 t
h
e
y
 a

re
 c

o
n
s
is

te
n
t 

w
it
h
 
th

e
 
m

it
ig

a
ti
o
n
 
s
tr

a
te

g
ie

s
 
a
n
d
 
re

fe
rr

e
d
 
to

 
th

e
 
a
p
p
ro

p
ri
a
te

 
re

g
u
la

to
ry

 
a
u
th

o
ri
ty

 
a
s
 

n
e
e
d
e
d
. 

U
rb

a
n

 W
a
te

r 
M

a
n

a
g

e
m

e
n

t 
P

la
n

 

 C
it

y
 o

f 
C

e
rr
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o

s
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a
z
a
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 M
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a
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o
n
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 T

h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 i

s
 r

e
s
p
o
n
s
ib

le
 f

o
r 

u
p
d
a
ti
n
g

 a
n
d
 i

n
c
o
rp

o
ra

ti
n
g
 m

it
ig

a
ti
o
n
 a

c
ti
o
n
s
 a

n
d
 

c
o
n
c
e
p
ts

 i
n
to

 t
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 U

rb
a
n
 W

a
te

r 
M

a
n
a
g

e
m

e
n
t 

P
la

n
 (

U
W

M
P

).
  

T
h
e
 U

W
M

P
 

is
 
u
p
d
a
te

d
 
e
v
e
ry

 
fi
v
e
 
y
e
a
rs

, 
w

h
ic

h
 
in

c
lu

d
e
s
 
a
 
re

v
ie

w
 
o
f 

th
e
 
p
o
lic

ie
s
 
a
n
d
 
p
ro

g
ra

m
s
 

a
s
s
o
c
ia

te
d
 w

it
h
 p

ro
v
id

in
g

 a
d
e
q

u
a
te

 w
a
te

r 
s
u
p
p
lie

s
 t

o
 m

e
e
t 

d
e
m

a
n
d
s
 u

n
d
e
r 

a
 r

a
n
g

e
 o

f 

w
a
te

r 
s
u
p
p
ly

 
c
o
n
d
it
io

n
s
. 

 
M

it
ig

a
ti
o
n
 
a
c
ti
o
n
s
 
fr

o
m

 
th

e
 
H

a
z
a
rd

 
M

it
ig

a
ti
o
n
 
P

la
n
 
w

ill
 
b
e

 

re
v
ie

w
e
d
 d

u
ri
n
g

 t
h
e
 n

e
x
t 

s
c
h
e
d
u
le

d
 u

p
d
a
te

 o
f 

th
e
 p

la
n
 a

n
d
 i

n
c
o
rp

o
ra

te
d
 a

s
 a

p
p
lic

a
b
le

. 
 

A
s
 p

a
rt

 o
f 
th

is
 r

e
v
ie

w
, 
o
rd

in
a
n
c
e
s
 a

n
d
 c

o
d
e
s
 w

ill
 b

e
 r

e
v
ie

w
e
d
 t
o
 e

n
s
u
re

 t
h
e
y
 a

re
 c

o
n
s
is

te
n
t 

w
it
h
 
th

e
 
m

it
ig

a
ti
o
n
 
s
tr

a
te

g
ie

s
 
a
n
d
 
re

fe
rr

e
d
 
to

 
th

e
 
a
p
p
ro

p
ri
a
te

 
re

g
u
la

to
ry

 
a
u
th

o
ri
ty

 
a
s
 

n
e
e
d
e
d
. 

 T
h
e
 U

W
M

P
 w

a
s
 u

p
d
a
te

d
 i

n
 2

0
1
0
, 

w
it
h
 i

ts
 n

e
x
t 

re
v
is

io
n
 s

c
h
e
d
u
le

d
 i

n
 t

h
e
 n

e
a
r 

fu
tu

re
. 

E
m

e
rg

e
n

c
y
 O

p
e
ra

ti
o

n
s
 P

la
n

 

T
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 m

a
in

ta
in

s
 a

n
 E

m
e
rg

e
n
c
y
 O

p
e
ra

ti
o
n
s
 P

la
n
 (

E
O

P
) 

th
a
t 
in

c
lu

d
e
s
 p

ro
fi
le

s
 

a
n
d
 s

p
e
c
if
ic

 r
e
s
p
o
n
s
e
s
 f
o
r 

e
a
rt

h
q

u
a
k
e
, 
h
a
z
a
rd

o
u
s
 m

a
te

ri
a
ls

 in
c
id

e
n
t,

 f
lo

o
d
in

g
 a

n
d
 s

e
v
e
ra

l 

o
th

e
r 

h
a
z
a
rd

s
 m

e
n
ti
o
n
e
d
 i
n
 t
h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
. 
 T

h
e
 C

it
y
 w

ill
 i
n
c
o
rp

o
ra

te
 t
h
e
 R

is
k
 

A
s
s
e
s
s
m

e
n
t 

in
to

 t
h
e
 E

O
P

 i
n
 a

d
d
it
io

n
 t

o
 u

s
in

g
 e

m
e
rg

e
n
c
y
 s

c
e
n
a
ri
o
s
 o

u
tl
in

e
d
 i
n
 t

h
e
 r

e
p
o
rt

 

to
 f

lu
s
h
 o

u
t 

p
o
te

n
ti
a
l 
m

it
ig

a
ti
o
n
 a

c
ti
o
n
s
. 

C
a
p

it
a
l 
Im

p
ro

v
e
m

e
n

ts
 P

ro
g

ra
m

 

T
h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 m

a
in

ta
in

s
 a

 C
a
p
it
a
l 
Im

p
ro

v
e
m

e
n
ts

 P
ro

g
ra

m
 (

C
IP

) 
w

it
h
 p

ro
je

c
ts

 t
h
a
t 

a
re

 b
u
d
g

e
te

d
 f

o
r 

a
t 

le
a
s
t 

a
 f

iv
e
 y

e
a
r 

p
e
ri
o
d
. 

 E
n
g

in
e
e
ri
n
g
 m

it
ig

a
ti
o
n
 p

ro
je

c
ts

 a
re

 i
n
c
lu

d
e
d
 

w
it
h
in

 t
h
e
 C

IP
. 
 A

d
d
it
io

n
a
lly

, 
th

e
 p

ro
je

c
ts

 a
lr
e
a
d
y
 i
n
c
lu

d
e
d
 w

it
h
in

 t
h
e
 C

IP
 a

re
 r

e
v
ie

w
e
d
 f

o
r 

m
it
ig

a
ti
o
n
 
im

p
ro

v
e
m

e
n
ts

 
(e

.g
.,
 
a
re

a
s
 
p
ro

n
e
 
to

 
fl
o
o
d
in

g
 
a
re

 
c
o
n
fi
g

u
re

d
 
w

it
h
 
m

it
ig

a
ti
o
n
 

e
le

m
e
n
ts

, 
c
u
rr

e
n
t 

s
e
is

m
ic

 d
e
s
ig

n
 c

ri
te

ri
a
 i

s
 a

p
p
lie

d
 t

o
 c

o
n
s
tr

u
c
ti
o
n
, 

fa
c
ili

ty
 l

o
c
a
ti
o
n
s
 a

re
 

re
v
ie

w
e
d
 f

o
r 

s
p
e
c
ia

l 
h
a
z
a
rd

s
, 
e
tc

.)
. 
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a
z
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a
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o
n
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P

e
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o
d

ic
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s
s
e
s

s
m

e
n

t 
R

e
q

u
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e
m

e
n

ts
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(c

)(4
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): 
[T

he
 p

la
n 

m
ai

nt
en

an
ce

 p
ro

ce
ss

 s
ha

ll 
in

cl
ud

e 
a]

 s
ec

tio
n 

de
sc

rib
in

g 
th

e 
m

et
ho

d 

an
d 

sc
he

du
le

 o
f m

on
ito

rin
g,

 e
va

lu
at

in
g,

 a
nd

 u
pd

at
in

g 
th

e 
m

iti
ga

tio
n 

pl
an

 w
ith

in
 a

 fi
ve

-y
ea

r c
yc

le
. 

M
it
ig

a
ti
o
n
 p

la
n
n
in

g
 is

 a
n
 o

n
g

o
in

g
 p

ro
c
e
s
s
, 
a
n
d
 a

s
 s

u
c
h
, 
th

e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 s

h
o
u
ld

 

b
e
 t

re
a
te

d
 a

s
 a

 l
iv

in
g

 d
o
c
u
m

e
n
t 

th
a
t 

m
u
s
t 

g
ro

w
 a

n
d
 a

d
a
p
t 

in
 o

rd
e
r 

to
 k

e
e
p
 p

a
c
e
 w

it
h
 

c
h
a
n
g

e
s
 w

it
h
in

 t
h
e
 C

it
y
. 

 C
o
n
ti
n
u
in

g
 f

ro
m

 t
h
e
 2

0
0
4
 N

a
tu

ra
l 

H
a
z
a
rd

s
 M

it
ig

a
ti
o
n
 P

la
n
, 

a
n
 

a
n
n
u
a
l 

a
s
s
e
s
s
m

e
n
t 

w
ill

 b
e
 c

o
m

p
le

te
d
 t

o
 d

o
c
u
m

e
n
t 

a
n
y
 c

h
a
n
g

e
s
 i

n
 s

it
e
 h

a
z
a
rd

s
 (

e
.g

.,
 

u
p
d
a
te

d
 F

IR
M

 m
a
p
s
, 
c
o
n
te

m
p
o
ra

ry
 s

e
is

m
ic

 s
tu

d
ie

s
, 
e
tc

.)
 o

r 
th

e
 i
n
s
ta

lla
ti
o
n
 a

n
d
 p

u
rc

h
a
s
e
 

o
f 

n
e
w

 e
q

u
ip

m
e
n
t 

(e
.g

.,
 b

a
c
k
-u

p
 g

e
n
e
ra

to
rs

, 
e
m

e
rg

e
n
c
y
 r

e
s
p
o
n
s
e
 e

q
u
ip

m
e
n
t,
 e

tc
.)

 t
o
 

e
n
s
u
re

 t
h
e
y
 d

o
 n

o
t 

h
a
v
e
 a

n
y
 m

a
jo

r 
e
ff

e
c
ts

 o
n
 C

it
y
’s

 h
a

z
a
rd

 v
u
ln

e
ra

b
ili

ti
e
s
 t

h
a
t 

w
o
u
ld

 

im
p
a
c
t 
th

e
 c

o
n
c
lu

s
io

n
s
 o

r 
a
c
ti
o
n
s
 a

s
s
o
c
ia

te
d
 w

it
h
 t
h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
. 
 P

ri
o
r 

to
 t
h
e
 

fi
ft

h
 y

e
a
r 

o
f 

th
e
 r

e
v
is

io
n
 c

y
c
le

, 
th

e
s
e
 a

n
n
u
a
l 

o
b
s
e
rv

a
ti
o
n
s
 w

ill
 b

e
 r

e
v
ie

w
e

d
 t

o
 d

e
te

rm
in

e
 

w
h
a
t 
c
h
a
n
g

e
s
 s

h
o
u
ld

 b
e
 im

p
le

m
e
n
te

d
 in

 t
h
e
 r

e
q

u
ir
e
d
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 U

p
d
a
te

. 
 T

h
e
 

re
s
u
lt
s
 o

f 
th

e
 a

n
n
u
a
l 

e
v
a
lu

a
ti
o
n
s
 w

ill
 b

e
 f

o
ld

e
d
 b

a
c
k
 i

n
to

 e
a
c
h
 p

h
a
s
e
 o

f 
th

e
 p

la
n
n
in

g
 

p
ro

c
e
s
s
 a

n
d
 s

h
o
u
ld

 y
ie

ld
 d

e
c
is

io
n
s
 o

n
 h

o
w

 t
o
 u

p
d
a
te

 e
a
c
h
 s

e
c
ti
o
n
 o

f 
th

e
 P

la
n
. 

T
h
e
 M

a
n
a
g

e
m

e
n
t 

A
n
a
ly

s
t 

h
a
s
 t

h
e
 r

e
s
p
o
n
s
ib

ili
ty

 o
f 

im
p
le

m
e
n
ti
n
g
 t

h
e
s
e
 a

n
n
u
a
l 

a
n
d
 f

iv
e
-

y
e
a
r 

re
q

u
ir
e
m

e
n
ts

. 
 D

u
ri
n
g
 t

h
e
 a

n
n
u
a
l 
re

v
ie

w
, 

if
 a

n
y
 u

p
d
a
te

s
 a

re
 d

e
e
m

e
d
 m

in
o
r,

 t
h
e
n
 t
h
e
 

M
a
n
a
g

e
m

e
n
t 

A
n
a
ly

s
t 

o
r 

d
e
s
ig

n
e
e
 
w

ill
 
p
e
rf

o
rm

 t
h
e
 
u
p
d
a
te

s
. 

 
H

o
w

e
v
e
r,

 i
f 

m
o
re

 m
a
jo

r 

u
p
d
a
te

s
 a

re
 r

e
q

u
ir
e
d
, 

th
e
n
 t

h
e
 S

te
e
ri
n
g

 C
o
m

m
it
te

e
 w

ill
 b

e
 r

e
c
o
n
v
e
n
e
d
 t

o
 d

is
c
u
s
s
 t

h
e
 

e
ff

e
c
ts

 
o
n
 
th

e
 
P

la
n
. 

 
F

o
r 

th
e
 
fi
ft

h
 
y
e
a
r 

re
v
is

io
n
, 

th
e
 
e
n
ti
re

 
S

te
e
ri
n
g
 
C

o
m

m
it
te

e
 
w

ill
 

re
c
o
n
v
e
n
e
 i
n
 o

rd
e
r 

to
 u

s
e
 t

h
e
ir
 e

x
p
e
rt

is
e
 t
o
 u

p
d
a
te

 t
h
e
 P

la
n
 i
n
 i
ts

 e
n
ti
re

ty
. 

In
 
a
d
d
it
io

n
 
to

 
th

e
s
e
 
p
e
ri
o
d
ic

 
re

q
u
ir
e
m

e
n
ts

, 
a
n
y
 
s
ig

n
if
ic

a
n
t 

m
o
d
if
ic

a
ti
o
n
 
to

 
th

e
 
C

it
y
’s

 

fa
c
ili

ti
e
s
 s

h
o
u
ld

 b
e
 c

o
n
s
id

e
re

d
 w

it
h
 r

e
s
p
e
c
t 

to
 a

 p
o
s
s
ib

le
 i
m

p
a
c
t 

o
n
 t

h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 

P
la

n
. 
 A

ll 
S

te
e
ri
n
g

 C
o
m

m
it
te

e
 m

e
m

b
e
rs

 a
re

 r
e
s
p
o
n
s
ib

le
 f
o
r 

p
ro

v
id

in
g

 u
p
d
a
te

s
 f
o
r 

th
e
 P

la
n
 

to
 

th
e
 

M
a
n
a
g

e
m

e
n
t 

A
n
a
ly

s
t 

a
s
 

n
e
c
e
s
s
a
ry

. 
 

A
s
 

n
o
te

d
 

in
 

th
e
 

fo
llo

w
in

g
 

s
e
c
ti
o
n
, 

th
e
 

c
o
m

p
le

te
d
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 w

ill
 b

e
 a

v
a
ila

b
le

 o
n
 t
h
e
 C

it
y
’s

 w
e
b
s
it
e
 t
o
 a

llo
w

 t
h
e
 p

u
b
lic

 

to
 c

o
n
ti
n
u
e
 t
o
 b

e
 i
n
v
o
lv

e
d
 d

u
ri
n
g

 t
h
e
s
e
 p

e
ri
o
d
ic

 r
e
v
ie

w
s
. 

 
 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-6

 
 

5
.4

 
U

p
d

a
te

 R
e

q
u

ir
e

m
e

n
ts

 

 

§2
01

.6
(c

)(4
)(i

): 
[T

he
 p

la
n 

m
ai

nt
en

an
ce

 p
ro

ce
ss

 s
ha

ll 
in

cl
ud

e 
a]

 s
ec

tio
n 

de
sc

rib
in

g 
th

e 
m

et
ho

d 

an
d 

sc
he

du
le

 o
f m

on
ito

rin
g,

 e
va

lu
at

in
g,

 a
nd

 u
pd

at
in

g 
th

e 
m

iti
ga

tio
n 

pl
an

 w
ith

in
 a

 fi
ve

-y
ea

r c
yc

le
. 

§2
01

.6
(c

)(4
)(i

ii)
: 

 [
Th

e 
pl

an
 m

ai
nt

en
an

ce
 p

ro
ce

ss
 s

ha
ll 

in
cl

ud
e 

a]
 d

is
cu

ss
io

n 
on

 h
ow

 t
he

 

co
m

m
un

ity
 w

ill 
co

nt
in

ue
 p

ub
lic

 p
ar

tic
ip

at
io

n 
in

 th
e 

pl
an

 m
ai

nt
en

an
ce

 p
ro

ce
ss

. 

T
h
e
 E

m
e
rg

e
n
c
y
 M

a
n
a
g

e
m

e
n
t 

a
n
d
 A

s
s
is

ta
n
c
e
 r

e
g
u
la

ti
o
n
s
 (

4
4
 C

F
R

 P
a
rt

 2
0
1
) 

s
ta

te
 t

h
a
t 

it
 

is
 t

h
e
 r

e
s
p
o
n
s
ib

ili
ty

 o
f 

lo
c
a
l 
a
g

e
n
c
ie

s
 (

i.
e
.,
 t

h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
) 

to
 “

a
t 

a
 m

in
im

u
m

, 
re

v
ie

w
 

a
n
d
, 

if
 n

e
c
e
s
s
a
ry

, 
u
p
d
a
te

 t
h
e
 l

o
c
a
l 

m
it
ig

a
ti
o
n
 p

la
n
 e

v
e
ry

 f
iv

e
 y

e
a
rs

 f
ro

m
 d

a
te

 o
f 

p
la

n
 

a
p
p
ro

v
a
l 
to

 c
o
n
ti
n
u
e
 p

ro
g

ra
m

 e
lig

ib
ili

ty
.”

  
A

s
 s

ta
te

d
 i
n
 S

e
c
ti
o
n
 5

.3
, 

th
is

 r
e
s
p
o
n
s
ib

ili
ty

 l
ie

s
 

w
it
h
 t
h
e
 M

a
n
a
g

e
m

e
n
t 
A

n
a
ly

s
t.

  
T

h
e
 e

v
a
lu

a
ti
o
n
 p

ro
c
e
d
u
re

s
 li

s
te

d
 b

e
lo

w
 w

ill
 p

ro
v
id

e
 in

s
ig

h
t 

in
to

 t
h
e
 m

a
jo

r 
c
h
a
n
g

e
s
 t
h
a
t 

n
e
e
d
 t
o
 b

e
 i
n
c
lu

d
e
d
 i
n
 t

h
e
 f

iv
e
 y

e
a
r 

u
p
d
a
te

 a
n
d
 r

e
s
u
b
m

is
s
io

n
 

to
 F

E
M

A
. 

• 
A

n
n
u
a
l 

H
a
z
a
rd

 
M

it
ig

a
ti
o
n
 

P
la

n
 

re
v
ie

w
 

w
it
h
 

re
s
p
e
c
t 

to
 

c
h
a
n
g

e
s
 

in
 

h
a
z
a
rd

 

v
u
ln

e
ra

b
ili

ty
 (

e
.g

.,
 a

d
d
it
io

n
a
l 
h
a
z
a
rd

s
 i
d
e
n
ti
fi
e
d
, 
n
a
tu

ra
l 
h
a
z
a
rd

 e
v
e
n
ts

, 
e
tc

.)
 

• 
A

n
n
u
a
l H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 r

e
v
ie

w
 w

it
h
 r

e
s
p
e
c
t 
to

 d
e
v
e
lo

p
m

e
n
t 
o
f 
n
e
w

 f
a
c
ili

ti
e
s
 

• 
F

iv
e
 y

e
a
r 

c
o
m

p
re

h
e
n
s
iv

e
 u

p
d
a
te

 t
o
 a

d
d
re

s
s
 t
h
e
 f
in

d
in

g
s
 o

f 
th

e
 a

n
n
u
a
l 
re

v
ie

w
s
 

• 
R

e
-s

u
b
m

it
ta

l 
o
f 
th

e
 u

p
d
a
te

d
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 t

o
 C

a
lO

E
S

/F
E

M
A

 

A
d
d
it
io

n
a
lly

, 
th

e
 r

is
k
 a

s
s
e
s
s
m

e
n
t 

p
o
rt

io
n
 o

f 
th

e
 p

la
n
 w

ill
 b

e
 r

e
v
ie

w
e
d
 t

o
 d

e
te

rm
in

e
 i
f 

th
e
 

in
fo

rm
a
ti
o
n
 s

h
o
u
ld

 b
e
 u

p
d
a
te

d
 o

r 
m

o
d
if
ie

d
. 

 E
a
c
h
 d

iv
is

io
n
/d

e
p
a
rt

m
e
n
t 

re
s
p
o
n
s
ib

le
 f

o
r 

th
e
 

v
a
ri
o
u
s
 i
m

p
le

m
e
n
ta

ti
o
n
 a

c
ti
o
n
s
 w

ill
 r

e
p
o
rt

 o
n
: 

• 
S

ta
tu

s
 o

f 
th

e
ir
 p

ro
je

c
ts

, 

• 
Im

p
le

m
e
n
ta

ti
o
n
 p

ro
c
e
s
s
e
s
, 

• 
A

n
y
 d

if
fi
c
u
lt
ie

s
 e

n
c
o
u
n
te

re
d
, 

• 
H

o
w

 c
o
o
rd

in
a
ti
o
n
 e

ff
o
rt

s
 a

re
 p

ro
c
e
e
d
in

g
, 

a
n
d
 

• 
W

h
ic

h
 s

tr
a
te

g
ie

s
 s

h
o
u
ld

 b
e
 r

e
v
is

e
d
. 

 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-7

 
 

5
.4

.1
 

P
la

n
 U

p
d

a
te

 

T
h
e
 C

it
y
’s

 H
a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 h

a
d
 n

o
t 

b
e
e
n
 u

p
d
a
te

d
 s

in
c
e
 2

0
0
4
. 

 D
u
ri
n
g

 S
te

e
ri
n
g
 

C
o
m

m
it
te

e
 M

e
e
ti
n
g
 #

2
, 

th
e
 P

la
n
 g

o
a
ls

 w
e
re

 r
e
v
ie

w
e
d
 f

o
r 

c
o
n
s
is

te
n
c
y
 a

n
d
 a

p
p
lic

a
b
ili

ty
 t

o
 

th
e
 C

it
y
 o

f 
C

e
rr

it
o
s
, 
a
lo

n
g
 w

it
h
 t

h
e
 g

o
a
ls

 f
ro

m
 t

h
e
 2

0
1
3
 C

a
lif

o
rn

ia
 S

ta
te

 H
a
z
a
rd

 M
it
ig

a
ti
o
n
 

P
la

n
 a

n
d
 2

0
1
4
 L

o
s
 A

n
g

e
le

s
 C

o
u
n
ty

 H
a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
. 

 O
n
e
 o

f 
th

e
 m

a
in

 o
b
je

c
ti
v
e
s
 

o
f 

th
e
 r

e
v
ie

w
 p

ro
c
e
s
s
 w

a
s
 t

o
 c

o
n
v
e
rt

 t
h
e
 f

ra
g
m

e
n
t 

c
o
n
c
e
p
ts

 i
n
 t

h
e
 o

ri
g

in
a
l 

P
la

n
 i

n
to

 

c
o
m

p
le

te
, 

c
le

a
r 

g
o
a
ls

. 
 T

a
b
le

 5
.1

 i
llu

s
tr

a
te

s
 t

h
e
 c

h
a
n
g

e
s
 i
n
 t

h
e
 p

ri
o
ri
ti
e
s
 o

f 
th

e
 P

la
n
. 

T
a
b

le
 5

.1
: 

H
a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 G

o
a
ls

 

2
0
0
4
 P

la
n

 G
o

a
ls

 
C

u
rr

e
n

t 
P

la
n

 G
o

a
ls

 

1
. 

P
ro

te
c
t 

lif
e
 a

n
d
 p

ro
p
e
rt

y
 

1
. 

P
ro

te
c
t 

lif
e
, 
p
ro

p
e
rt

y
, 

a
n
d
 c

o
m

m
e
rc

e
 

2
. 

P
u
b
lic

 A
w

a
re

n
e
s
s
 

2
. 

P
ro

m
o
te

 p
u
b
lic

 a
w

a
re

n
e
s
s
 

3
. 

N
a
tu

ra
l 
S

y
s
te

m
s
 

3
. 

P
ro

te
c
t 
th

e
 e

n
v
ir
o
n
m

e
n
t 

4
. 

P
a
rt

n
e
rs

h
ip

s
 a

n
d
 I
m

p
le

m
e
n
ta

ti
o
n
 

4
. 

D
e
v
e
lo

p
 a

n
d
 e

x
p
a
n
d
 p

a
rt

n
e
rs

h
ip

s
 

a
n
d
 i
m

p
le

m
e
n
ta

ti
o
n
 

5
. 

E
m

e
rg

e
n
c
y
 S

e
rv

ic
e
s
 

5
. 

E
n
h
a
n
c
e
 e

m
e
rg

e
n
c
y
 s

e
rv

ic
e
s
 

c
a
p
a
b
ili

ti
e
s
 

A
s
 s

h
o
w

n
 in

 T
a
b
le

 5
.1

, 
th

e
 P

la
n
 g

o
a
ls

 a
re

 q
u
it
e
 s

im
ila

r 
a
lt
h
o
u
g

h
 f
u
rt

h
e
r 
d
e
fi
n
e
d

. 
 I
n
 a

d
d
it
io

n
 

to
 t

h
e
s
e
 g

e
n
e
ra

l 
P

la
n
 g

o
a
ls

, 
s
u
p
p
o
rt

in
g

 g
o
a
l 

o
b
je

c
ti
v
e
s
 a

n
d
 h

a
z
a
rd

-s
p
e
c
if
ic

 o
b
je

c
ti
v
e
s
 

w
e
re

 a
ls

o
 v

a
lid

a
te

d
, 

a
s
 d

o
c
u
m

e
n
te

d
 i
n
 C

h
a
p
te

r 
4
. 

5
.4

.2
 

C
o

n
ti

n
u

e
d

 P
u

b
li

c
 I

n
v
o

lv
e
m

e
n

t 

T
o
 f

a
c
ili

ta
te

 o
n
g

o
in

g
 p

u
b
lic

 i
n
p
u
t,

 t
h
e
 c

o
m

p
le

te
d
 a

n
d
 a

d
o
p
te

d
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 w

ill
 

b
e
 
p
o
s
te

d
 
o
n
 
th

e
 
C

it
y
’s

 
w

e
b
s
it
e
 
to

 
a
llo

w
 
th

e
 
p
u
b
lic

 
to

 
re

m
a
in

 
e
n
g

a
g

e
d
 
a
n
d
 
p
ro

v
id

e
 

fe
e
d
b
a
c
k
. 

 T
h
e
 w

e
b
s
it
e
 w

ill
 i
n
c
lu

d
e
 a

 l
in

k
 t

o
 a

 c
o
n
ta

c
t 

fo
rm

 t
o
 a

llo
w

 t
h
e
 p

u
b
lic

 t
o
 s

u
b
m

it
 

c
o
m

m
e
n
ts

. 
 W

h
e
n
 u

p
d
a
ti
n
g
 t

h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
, 

th
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 w

ill
 s

o
lic

it
 

p
a
rt

ic
ip

a
ti
o
n
 f

ro
m

 S
te

e
ri
n
g

 C
o
m

m
it
te

e
 p

a
rt

ic
ip

a
n
ts

 t
o
 d

is
c
u
s
s
 a

n
y
 i
s
s
u
e
s
 t

h
a
t 

n
e
e
d
 t

o
 b

e
 

a
d
d
re

s
s
e
d
 i

n
 t

h
e
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 P

la
n
 u

p
d
a
te

. 
 P

u
b
lic

 p
a
rt

ic
ip

a
ti
o
n
 w

ill
 b

e
 s

o
lic

it
e
d
 

th
ro

u
g

h
 p

u
b
lic

 n
o
ti
c
e
s
 a

n
d
 a

d
v
e
rt

is
e
d
 o

n
 t

h
e
 w

e
b
s
it
e
. 

T
h
e
 g

o
a
l 

o
f 

o
u
tr

e
a
c
h
 r

e
g

a
rd

in
g
 u

p
d
a
te

 m
e
e
ti
n
g
s
 i

s
 t

o
 s

o
lic

it
 p

u
b
lic

 i
n
v
o
lv

e
m

e
n
t 

in
 t

h
e
 

S
te

e
ri
n
g

 C
o
m

m
it
te

e
, 

w
h
ic

h
 b

ra
in

s
to

rm
s
 t

h
e
 h

a
z
a
rd

s
 f

a
c
in

g
 t

h
e
 C

it
y
 a

n
d
 d

is
c
u
s
s
e
s
 w

a
y
s
 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-8

 
 to

 
m

it
ig

a
te

 
th

o
s
e
 
h
a
z
a
rd

s
. 

 
T

h
e
 
p
u
b
lic

 
w

a
s
 
e
n
c
o
u
ra

g
e
d
 
to

 
p
a
rt

ic
ip

a
te

 
in

 
th

e
 
h
a
z
a
rd

 

m
it
ig

a
ti
o
n
 
p
ro

c
e
s
s
 
th

ro
u
g

h
 
th

e
 
re

le
a
s
e
 
o
f 

a
 
p
u
b
lic

 
s
u
rv

e
y
. 

 
R

e
s
u
lt
s
 
fr

o
m

 
th

e
 
s
u
rv

e
y
 

h
ig

h
lig

h
te

d
 t
h
e
 h

a
z
a
rd

s
 t
h
a
t 
w

e
re

 o
f 
m

o
s
t 
c
o
n
c
e
rn

 t
o
 t
h
e
 c

o
m

m
u
n
it
y
. 
 T

h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 

c
a
n
 u

s
e
 t

h
e
 i
n
fo

rm
a
ti
o
n
 f

ro
m

 t
h
e
 s

u
rv

e
y
 r

e
s
u
lt
s
 w

h
e
n
 d

e
c
id

in
g

 w
h
ic

h
 m

it
ig

a
ti
o
n
 a

c
ti
o
n
 t

o
 

im
p
le

m
e
n
t.
  

It
 c

a
n
 g

e
n
e
ra

lly
 b

e
 a

s
s
u
m

e
d
 t

h
a
t 

a
c
ti
o
n
s
 r

e
d
u
c
in

g
 r

is
k
 f

o
r 

th
e
 t

o
p
 r

a
te

d
 

h
a
z
a
rd

s
 w

ill
 b

e
 w

e
ll 

re
c
e
iv

e
d
 b

y
 t

h
e
 c

o
m

m
u
n
it
y
. 

 M
o
re

 d
e
ta

ile
d
 i
n
fo

rm
a
ti
o
n
 r

e
g

a
rd

in
g

 t
h
e
 

s
u
rv

e
y
 r

e
s
u
lt
s
 c

a
n
 b

e
 f
o
u
n
d
 i
n
 C

h
a
p
te

r 
1
 a

n
d
 A

p
p
e
n
d
ix

 D
. 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-9

 
 T

a
b

le
 5

.2
: 

A
c
ti

o
n

 I
te

m
 I
m

p
le

m
e
n

ta
ti

o
n

 

A
c

ti
o

n
 I

D
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 D

e
s

c
ri

p
ti

o
n

 
R

e
s

p
o

n
s

ib
le

 

D
e

p
a

rt
m

e
n

t 

Im
p

le
m

e
n

ta
ti

o
n

 

T
im

e
fr

a
m

e
 

S
ta

tu
s

 
D

e
ta

il
s

/S
ta

tu
s

 

S
u

m
m

a
ry

 

2
0
1
5
.H

M
P

.0
1
: 

E
s
ta

b
lis

h
 a

 f
o
rm

a
l 
ro

le
 f

o
r 

th
e
 C

it
y
 o

f 

C
e
rr

it
o
s
 H

a
z
a
rd

 M
it
ig

a
ti
o
n
 S

te
e
ri
n
g
 

C
o
m

m
it
te

e
 f
o
r 

im
p
le

m
e
n
ti
n
g
, 

m
o
n
it
o
ri
n
g
, 

a
n
d
 e

v
a
lu

a
ti
n
g
 c

it
y
w

id
e
 

m
it
ig

a
ti
o
n
 a

c
ti
v
it
ie

s
.  

• 
A

d
m

in
is

tr
a
ti
o
n
 

S
h
o
rt

 
O

p
e

n
 

 

2
0
1
5
.H

M
P

.0
2

 

D
e
v
e
lo

p
 p

u
b
lic

 a
n
d
 p

ri
v
a
te

 

p
a
rt

n
e
rs

h
ip

s
 t
o
 f
o
s
te

r 
h
a
z
a
rd

 m
it
ig

a
ti
o
n
 

p
ro

g
ra

m
 c

o
o
rd

in
a
ti
o
n
 a

n
d
 c

o
lla

b
o
ra

ti
o
n
 

in
 t

h
e
 C

it
y
 o

f 
C

e
rr

it
o
s
.  

• 
C

o
m

m
u
n
it
y
 S

a
fe

ty
 

O
n
g

o
in

g
 

O
p

e
n
 

 

2
0
1
5
.H

M
P

.0
3

 

C
o
n
d
u
c
t 

e
v
a
lu

a
ti
o
n
s
 o

f 
c
ri
ti
c
a
l 
fa

c
ili

ti
e
s
 

to
 d

e
v
e
lo

p
 i
n
v
e
n
to

ri
e
s
 o

f 
a
t-

ri
s
k
 

b
u
ild

in
g

s
 a

n
d
 i
d
e
n
ti
fy

 a
re

a
s
 f

o
r 

im
p
ro

v
e
m

e
n
t.
  
T

h
is

 i
n
c
lu

d
e
s
, 

b
u
t 

is
 n

o
t 

lim
it
e
d
 t

o
, 

in
c
o
rp

o
ra

ti
n
g
 a

lt
e
rn

a
ti
v
e
 

p
o
w

e
r 

s
o
u
rc

e
s
 a

n
d
 i
d
e
n
ti
fy

in
g
 

v
u
ln

e
ra

b
ili

ti
e
s
 t

o
 f

ir
e
 a

n
d
 e

a
rt

h
q

u
a
k
e
. 
 

In
it
ia

te
 m

it
ig

a
ti
o
n
 p

ro
je

c
ts

 a
c
c
o
rd

in
g

ly
.  

• 
P

u
b
lic

 W
o
rk

s
 

M
e
d

iu
m

 
O

p
e

n
 

 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-1

0
 

 

A
c

ti
o

n
 I

D
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 D

e
s

c
ri

p
ti

o
n

 
R

e
s

p
o

n
s

ib
le

 

D
e

p
a

rt
m

e
n

t 

Im
p

le
m

e
n

ta
ti

o
n

 

T
im

e
fr

a
m

e
 

S
ta

tu
s

 
D

e
ta

il
s

/S
ta

tu
s

 

S
u

m
m

a
ry

 

2
0
1
5
.H

M
P

.0
4

 

S
tr

e
n
g

th
e
n
 e

m
e
rg

e
n
c
y
 s

e
rv

ic
e
s
 

p
re

p
a
re

d
n
e
s
s
 a

n
d
 r

e
s
p
o
n
s
e
 b

y
 l
in

k
in

g
 

e
m

e
rg

e
n
c
y
 s

e
rv

ic
e
s
 w

it
h

 h
a
z
a
rd

 

m
it
ig

a
ti
o
n
 p

ro
g

ra
m

s
 a

n
d
 e

n
h
a
n
c
in

g
 

p
u
b
lic

 e
d
u
c
a
ti
o
n
 o

n
 a

 r
e
g

io
n
a
l 
s
c
a
le

.  

• 
C

o
m

m
u
n
it
y
 S

a
fe

ty
 

O
n
g

o
in

g
 

O
p

e
n
 

 

2
0
1
5
.H

M
P

.0
5

 

C
o
n
d
u
c
t 

a
n
n
u
a
l 
ta

b
le

to
p
 m

u
lt
i-

h
a
z
a
rd

 

d
is

a
s
te

r 
e
x
e
rc

is
e
s
 w

it
h
 l
o
c
a
l 
la

w
 

e
n
fo

rc
e
m

e
n
t,
 e

m
e
rg

e
n
c
y
 m

a
n
a
g

e
rs

, 

to
w

n
 a

n
d
 c

o
u
n
ty

 o
ff

ic
ia

ls
, 
th

e
 L

o
c
a
l 

E
m

e
rg

e
n
c
y
 P

la
n
n
in

g
 C

o
m

m
it
te

e
 

(L
E

P
C

) 
a
n
d
 o

th
e
r 

d
is

a
s
te

r 
re

s
p
o
n
s
e
 

a
g

e
n
c
ie

s
 t

o
 i
d
e
n
ti
fy

 v
u
ln

e
ra

b
ili

ti
e
s
 i
n
 

e
m

e
rg

e
n
c
y
 s

e
rv

ic
e
s
 a

n
d
 r

e
s
p
o
n
s
e
.  

• 
C

o
m

m
u
n
it
y
 S

a
fe

ty
 

O
n
g

o
in

g
 

O
p

e
n
 

 

2
0
1
5
.H

M
P

.0
6

 
R

e
tr

o
fi
t 
T

ra
ff

ic
 S

ig
n
a
ls

 f
o
r 

c
o
o
rd

in
a
ti
o
n
 

w
it
h
 E

m
e
rg

e
n
c
y
 V

e
h
ic

le
s
 t

o
 d

e
c
re

a
s
e
 

re
s
p
o
n
s
e
 t
im

e
 d

u
ri
n
g

 a
 h

a
z
a
rd

 e
v
e
n
t.
 

• 
P

u
b
lic

 W
o
rk

s
 

S
h
o
rt

 
O

p
e

n
 

 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-1

1
 

 

A
c

ti
o

n
 I

D
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 D

e
s

c
ri

p
ti

o
n

 
R

e
s

p
o

n
s

ib
le

 

D
e

p
a

rt
m

e
n

t 

Im
p

le
m

e
n

ta
ti

o
n

 

T
im

e
fr

a
m

e
 

S
ta

tu
s

 
D

e
ta

il
s

/S
ta

tu
s

 

S
u

m
m

a
ry

 

2
0
1
5
.H

M
P

.0
7

 

D
e
v
e
lo

p
 a

 B
u
s
in

e
s
s
 C

o
n
ti
n
u
it
y
 

P
la

n
n
in

g
 D

is
p
la

y
. 

 T
h
e
 d

is
p
la

y
 w

ill
 b

e
 

d
e
s
ig

n
e
d
 t
o
 r

a
is

e
 a

w
a
re

n
e
s
s
 o

f 
w

h
y
 i
t 

is
 i
m

p
o
rt

a
n
t 
to

 h
a
v
e
 a

 B
u
s
in

e
s
s
 

C
o
n
ti
n
u
it
y
 P

la
n
, 

h
o
w

 t
o
 d

e
v
e
lo

p
 a

 

P
la

n
, 

a
n
d
 w

ill
 e

n
c
o
u
ra

g
e
 b

u
s
in

e
s
s
e
s
 t
o
 

m
a
k
e
 s

u
re

 t
h
a
t 
th

e
ir
 P

la
n
 f

it
s
 i
n
 t
h
e
 

C
o
u
n
ty

’s
 P

la
n
. 

 T
h
e
 d

is
p
la

y
 w

ill
 b

e
 

a
p
p
ro

p
ri
a
te

 f
o
r 

u
s
e
 a

t 
lo

c
a
l 
C

h
a
m

b
e
r 

o
f 

C
o
m

m
e
rc

e
 m

e
e
ti
n
g

s
 a

n
d
 a

c
ti
v
it
ie

s
, 

c
iv

ic
 g

ro
u
p
 g

a
th

e
ri
n
g

s
, 

a
n
d
 o

th
e
r 

b
u
s
in

e
s
s
-r

e
la

te
d
 g

a
th

e
ri
n
g

s
.  

• 
C

o
m

m
u
n
it
y
 

D
e
v
e
lo

p
m

e
n
t 

S
h
o
rt

 
O

p
e

n
 

 

2
0
1
5
.H

M
P

.0
8

 

W
o
rk

 w
it
h
 t
h
e
 U

.S
. 
G

e
o
lo

g
ic

a
l 
S

u
rv

e
y
 

(U
S

G
S

) 
to

 v
e
ri
fy

 c
u
rr

e
n
t 
G

IS
 

e
a
rt

h
q

u
a
k
e
 h

a
z
a
rd

 m
a
p
p
in

g
 d

a
ta

 i
s
 

a
c
c
u
ra

te
 f

o
r 

th
e
 C

it
y
 o

f 
C

e
rr

it
o
s
 a

n
d
 

u
ti
liz

e
 t

e
c
h
n
ic

a
l 
a
n
a
ly

s
is

 o
f 

e
a
rt

h
q

u
a
k
e
 

h
a
z
a
rd

s
 t

o
 i
d
e
n
ti
fy

 v
u
ln

e
ra

b
ili

ti
e
s
 i
n
 

a
c
c
o
rd

a
n
c
e
 w

it
h
 t

h
e
 S

a
fe

ty
 E

le
m

e
n
t 

o
f 

th
e
 C

it
y
’s

 G
e
n
e
ra

l 
P

la
n
 (

S
A

F
-2

.3
).
 

• 
C

o
m

m
u
n
it
y
 

D
e
v
e
lo

p
m

e
n
t 

M
e
d

iu
m

 
O

p
e

n
 

 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-1

2
 

 

A
c

ti
o

n
 I

D
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 D

e
s

c
ri

p
ti

o
n

 
R

e
s

p
o

n
s

ib
le

 

D
e

p
a

rt
m

e
n

t 

Im
p

le
m

e
n

ta
ti

o
n

 

T
im

e
fr

a
m

e
 

S
ta

tu
s

 
D

e
ta

il
s

/S
ta

tu
s

 

S
u

m
m

a
ry

 

2
0
1
5
.H

M
P

.0
9

 

In
 a

c
c
o
rd

a
n
c
e
 w

it
h
 t

h
e
 S

a
fe

ty
 E

le
m

e
n
t 

o
f 

th
e
 C

it
y
’s

 G
e
n
e
ra

l 
P

la
n
 (

S
A

F
-2

.3
),

 

c
o
n
d
u
c
t 

n
e
w

 s
e
is

m
ic

 s
tr

e
n
g
th

 

e
v
a
lu

a
ti
o
n
s
 o

f 
c
ri
ti
c
a
l 
C

it
y
 f

a
c
ili

ti
e
s
 b

u
ilt

 

b
e
fo

re
 1

9
8
0
 t
o
 i
d
e
n
ti
fy

 v
u
ln

e
ra

b
ili

ti
e
s
 

a
n
d
 i
n
it
ia

te
 i
m

p
ro

v
e
m

e
n
t 
p
ro

je
c
ts

 

a
c
c
o
rd

in
g

ly
. 

 T
h
e
s
e
 e

v
a
lu

a
ti
o
n
s
 s

h
o
u
ld

 

h
ig

h
lig

h
t 

p
o
te

n
ti
a
l 
m

it
ig

a
ti
o
n
 a

c
ti
o
n
s
 

th
a
t 
w

o
u
ld

 i
m

p
ro

v
e
 p

u
b
lic

 

in
fr

a
s
tr

u
c
tu

re
 a

n
d
 r

e
in

fo
rc

e
 c

ri
ti
c
a
l 

fa
c
ili

ti
e
s
 t

o
 m

e
e
t 

c
u
rr

e
n
t 
s
e
is

m
ic

 

s
ta

n
d
a
rd

s
.  

• 
P

u
b
lic

 W
o
rk

s
 

S
h
o
rt

 
O

p
e

n
 

 

2
0
1
5
.H

M
P

.1
0

 

In
 a

c
c
o
rd

a
n
c
e
 w

it
h
 t

h
e
 S

a
fe

ty
 E

le
m

e
n
t 

o
f 

th
e
 C

it
y
’s

 G
e
n
e
ra

l 
P

la
n
 (

S
A

F
-2

.1
),

 

c
re

a
te

 a
n
d
 d

is
tr

ib
u
te

 o
u
tr

e
a
c
h
 

m
a
te

ri
a
ls

 t
h
a
t 

w
ill

 i
n
c
re

a
s
e
 p

u
b
lic

 

a
w

a
re

n
e
s
s
 t

o
 e

n
c
o
u
ra

g
e
 t

h
e
 i
n
it
ia

ti
o
n
 

o
f 

n
o
n
s
tr

u
c
tu

ra
l 
a
n
d
 s

tr
u
c
tu

ra
l 
p
ro

je
c
ts

 

to
 m

in
im

iz
e
 v

u
ln

e
ra

b
ili

ty
 t

o
 

e
a
rt

h
q

u
a
k
e
s
 i
n
 t
h
e
 l
o
c
a
l 
c
o
m

m
u
n
it
y
.  

• 
A

d
m

in
is

tr
a
ti
v
e
 

S
e
rv

ic
e
s
 

O
n
g

o
in

g
 

O
p

e
n
 

 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-1

3
 

 

A
c

ti
o

n
 I

D
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 D

e
s

c
ri

p
ti

o
n

 
R

e
s

p
o

n
s

ib
le

 

D
e

p
a

rt
m

e
n

t 

Im
p

le
m

e
n

ta
ti

o
n

 

T
im

e
fr

a
m

e
 

S
ta

tu
s

 
D

e
ta

il
s

/S
ta

tu
s

 

S
u

m
m

a
ry

 

2
0
1
5
.H

M
P

.1
1

 

P
ro

v
id

e
 i
n
fo

rm
a
ti
o
n
 t

o
 n

e
w

 h
o
m

e
 a

n
d
 

p
ro

p
e
rt

y
 b

u
y
e
rs

 o
n
 e

a
rt

h
q

u
a
k
e
, 
fi
re

 

a
n
d
 m

u
lt
i-
h
a
z
a
rd

 s
a
fe

ty
 a

n
d
 e

n
c
o
u
ra

g
e
 

th
e
 p

u
b
lic

 s
e
c
to

r 
to

 i
d
e
n
ti
fy

 

v
u
ln

e
ra

b
ili

ti
e
s
 a

n
d
 i
n
it
ia

te
 i
m

p
ro

v
e
m

e
n
t 

p
ro

je
c
ts

 

• 
A

d
m

in
is

tr
a
ti
v
e
 

S
e
rv

ic
e
s
 

S
h
o
rt

 
O

p
e

n
 

 

2
0
1
5
.H

M
P

.1
2

 

C
o
o
rd

in
a
te

 w
it
h
 C

o
u
n
ty

 a
n
d
 S

ta
te

 (
e
.g

. 

L
E

P
C

) 
re

p
re

s
e
n
ta

ti
v
e
s
 t
o
 m

a
in

ta
in

 

a
w

a
re

n
e
s
s
 o

f 
c
u
rr

e
n
t 
tr

e
n
d
s
 i
n
 i
lle

g
a
l 

tr
a
n
s
p
o
rt

a
ti
o
n
 o

f 
h
a
z
a
rd

o
u
s
 m

a
te

ri
a
ls

 

w
it
h
in

 t
h
e
 C

it
y
 o

r 
th

a
t 
m

a
y
 i
m

p
a
c
t 
th

e
 

C
it
y
.  

• 
C

o
m

m
u
n
it
y
 S

a
fe

ty
 

S
h
o
rt

 
O

p
e

n
 

 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-1

4
 

 

A
c

ti
o

n
 I

D
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 D

e
s

c
ri

p
ti

o
n

 
R

e
s

p
o

n
s

ib
le

 

D
e

p
a

rt
m

e
n

t 

Im
p

le
m

e
n

ta
ti

o
n

 

T
im

e
fr

a
m

e
 

S
ta

tu
s

 
D

e
ta

il
s

/S
ta

tu
s

 

S
u

m
m

a
ry

 

2
0
1
5
.H

M
P

.1
3

 

In
 a

c
c
o
rd

a
n
c
e
 w

it
h
 t

h
e
 S

a
fe

ty
 E

le
m

e
n
t 

o
f 

th
e
 C

it
y
’s

 G
e
n
e
ra

l 
P

la
n
 (

S
A

F
-1

.4
 &

 

S
A

F
-1

.2
),

 c
o
n
d
u
c
t 
e
v
a
lu

a
ti
o
n
s
 o

f 
C

it
y
 

fl
o
o
d
 c

o
n
tr

o
ls

 w
it
h
in

 t
h
e
 C

it
y
 t

o
 e

n
s
u
re

 

e
ff

ic
ie

n
t 
o
p
e
ra

ti
o
n
s
 a

n
d
 i
d
e
n
ti
fy

 

p
o
te

n
ti
a
l 
s
to

rm
 d

ra
in

 i
m

p
ro

v
e
m

e
n
ts

. 
 

T
h
e
n
, 

id
e
n
ti
fy

 k
e
y
 a

re
a
s
 t
o
 i
n
it
ia

te
 

im
p
ro

v
e
m

e
n
t 
p
ro

je
c
ts

 a
c
c
o
rd

in
g

ly
.  

• 
P

u
b
lic

 W
o
rk

s
 

S
h
o
rt

 
O

p
e

n
 

 

2
0
1
5
.H

M
P

.1
4

 

In
 a

c
c
o
rd

a
n
c
e
 w

it
h
 t

h
e
 S

a
fe

ty
 E

le
m

e
n
t 

o
f 

th
e
 C

it
y
’s

 G
e
n
e
ra

l 
P

la
n
 (

S
A

F
-5

.3
),

 

e
n
s
u
re

 c
u
rr

e
n
t 
m

a
p
s
 o

f 
u
n
d
e
rg

ro
u
n
d
 

p
ip

e
lin

e
s
 a

re
 u

p
-t

o
-d

a
te

 a
n
d
 e

d
u
c
a
te

 

th
e
 p

u
b
lic

 f
o
r 

p
ip

e
lin

e
 s

a
fe

ty
 (

D
ig

 

A
le

rt
).
 

• 
A

d
m

in
is

tr
a
ti
v
e
 

S
e
rv

ic
e
s
 

• 
C

o
m

m
u
n
it
y
 

D
e
v
e
lo

p
m

e
n
t 

M
e
d

iu
m

 
O

p
e

n
 

 

2
0
1
5
.H

M
P

.1
5

 
C

o
n
ti
n
u
e
 t

o
 a

d
d
 r

e
c
y
c
le

d
 w

a
te

r 

c
h
a
n
n
e
ls

 t
o
 t

h
e
 C

it
y
’s

 w
a

te
r 

s
y
s
te

m
 t

o
 

h
e
lp

 c
o
n
s
e
rv

e
 p

o
ta

b
le

 w
a
te

r.
 

• 
P

u
b
lic

 W
o
rk

s
 

O
n
g

o
in

g
 

O
p

e
n
 

 

2
0
1
5
.H

M
P

.1
6

 
C

o
n
ti
n
u
e
 p

u
b
lic

 o
u
tr

e
a
c
h
 o

n
 w

a
te

r 

c
o
n
s
e
rv

a
ti
o
n
.  

• 
A

d
m

in
is

tr
a
ti
v
e
 

S
e
rv

ic
e
s
 

O
n
g

o
in

g
 

O
p

e
n
 

 



 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-1

5
 

 

A
c

ti
o

n
 I

D
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 D

e
s

c
ri

p
ti

o
n

 
R

e
s

p
o

n
s

ib
le

 

D
e

p
a

rt
m

e
n

t 

Im
p

le
m

e
n

ta
ti

o
n

 

T
im

e
fr

a
m

e
 

S
ta

tu
s

 
D

e
ta

il
s

/S
ta

tu
s

 

S
u

m
m

a
ry

 

2
0
1
5
.H

M
P

.1
7

 
C

o
n
ti
n
u
e
 p

u
b
lic

 e
d
u
c
a
ti
o
n
 r

e
g

a
rd

in
g
 

“S
e
e
 s

o
m

e
th

in
g

, 
s
a
y
 s

o
m

e
th

in
g

” 
fo

r 

te
rr

o
ri
s
m

.  

• 
A

d
m

in
is

tr
a
ti
v
e
 

S
e
rv

ic
e
s
 

O
n
g

o
in

g
 

O
p

e
n
 

 

2
0
1
5
.H

M
P

.1
8

 

C
o
o
rd

in
a
te

 w
it
h
 e

x
is

ti
n
g

 h
ig

h
-p

ro
fi
le

, 

p
ri
v
a
te

 f
a
c
ili

ti
e
s
 t

o
 e

n
s
u
re

 s
e
c
u
ri
ty

 a
n
d
 

a
n
ti
-t

e
rr

o
ri
s
m

 s
a
fe

ty
 f

e
a
tu

re
s
 a

re
 i
n
 

u
s
e
.  

• 
S

h
e
ri
ff

’s
 

D
e
p
a
rt

m
e
n
t 

O
n
g

o
in

g
 

O
p

e
n
 

 

2
0
1
5
.H

M
P

.1
9

 

U
p
d
a
te

 t
h
e
 G

e
n
e
ra

l 
P

la
n
 t

o
 i
n
c
lu

d
e
 

a
n
ti
-t

e
rr

o
ri
s
m

 r
e
q

u
ir
e
m

e
n
ts

 f
o
r 

n
e
w

 

p
ro

je
c
te

d
 h

ig
h
-p

ro
fi
le

, 
p
ri
v
a
te

 b
u
ild

in
g

 

p
ro

je
c
ts

. 
 A

n
ti
-t

e
rr

o
ri
s
m

 r
e
q

u
ir
e
m

e
n
ts

 

s
h
o
u
ld

 i
n
c
lu

d
e
, 

b
u
t 
a
re

 n
o
t 

lim
it
e
d
 t

o
, 

a
d
e
q

u
a
te

 e
s
c
a
p
e
 r

o
u
te

s
 f
o
r 

p
e
d
e
s
tr

ia
n
s
 &

 m
o
to

ri
s
ts

 a
n
d
 b

u
ilt

-i
n
 

s
e
c
u
ri
ty

 s
y
s
te

m
s
. 

• 
C

o
m

m
u
n
it
y
 

D
e
v
e
lo

p
m

e
n
t 

L
o
n
g
 

O
p

e
n
 

 

 C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

5
-1

6
 

 

A
c

ti
o

n
 I

D
 

R
e

c
o

m
m

e
n

d
a

ti
o

n
 D

e
s

c
ri

p
ti

o
n

 
R

e
s

p
o

n
s

ib
le

 

D
e

p
a

rt
m

e
n

t 

Im
p

le
m

e
n

ta
ti

o
n

 

T
im

e
fr

a
m

e
 

S
ta

tu
s

 
D

e
ta

il
s

/S
ta

tu
s

 

S
u

m
m

a
ry

 

2
0
1
5
.H

M
P

.2
0

 

C
o
n
ti
n
u
e
 t

o
 u

p
d
a
te

 t
h
e
 C

it
y
’s

 t
re

e
 

in
v
e
n
to

ry
 a

n
d
 i
d
e
n
ti
fy

 v
u
ln

e
ra

b
ili

ti
e
s
. 

 

A
ll 

tr
e
e
s
 s

h
o
u
ld

 b
e
 m

a
in

ta
in

e
d
 

a
c
c
o
rd

in
g

 t
o
 t
h
e
 s

ta
n
d
a
rd

s
 i
n
 t

h
e
 C

it
y
’s

 

M
u
n

ic
ip

a
l 
C

o
d
e
 t

o
 m

in
im

iz
e
 p

o
te

n
ti
a
l 

h
a
z
a
rd

s
. 

• 
P

u
b
lic

 W
o
rk

s
 

O
n
g

o
in

g
 

O
p

e
n
 

 

 



C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

A
-1

 
  

 

GG
LL

OO
SS

SS
AA

RR
YY

  &&
  HH

AA
ZZ

UU
SS

  MM
OO

DD
EE

LL
SS

 
  

A
c

ti
v
e
 

fa
u

lt
 

- 
F

o
r 

im
p
le

m
e
n
ta

ti
o
n
 

o
f 

A
lq

u
is

t-
P

ri
o
lo

 
E

a
rt

h
q

u
a
k
e
 

F
a
u
lt
 

Z
o
n
in

g
 

A
c
t 

(A
P

E
F

Z
A

) 
re

q
u
ir
e
m

e
n
ts

, 
a
n
 a

c
ti
v
e
 f

a
u
lt
 i
s
 o

n
e
 t

h
a
t 

s
h
o
w

s
 e

v
id

e
n
c
e
 o

f,
 o

r 
is

 s
u
s
p
e
c
te

d
 o

f 

h
a
v
in

g
 

e
x
p
e
ri
e
n
c
e
d
 

s
u
rf

a
c
e
 

d
is

p
la

c
e
m

e
n
t 

w
it
h
in

 
th

e
 

la
s
t 

1
1
,0

0
0
 

y
e
a
rs

. 
 

A
P

E
F

Z
A

 

c
la

s
s
if
ic

a
ti
o
n
 i
s
 d

e
s
ig

n
e
d
 f

o
r 

la
n
d
 u

s
e
 m

a
n
a
g

e
m

e
n
t 

o
f 

s
u
rf

a
c
e
 r

u
p
tu

re
 h

a
z
a
rd

s
. 

 A
 m

o
re

 

g
e
n
e
ra

l 
d
e
fi
n
it
io

n
 (

N
a
ti
o
n
a
l 
A

c
a
d
e
m

y
 o

f 
S

c
ie

n
c
e
, 

1
9
8
8
),

 s
ta

te
s
 "

a
 f

a
u
lt
 t

h
a
t 

o
n
 t

h
e
 b

a
s
is

 

o
f 

h
is

to
ri
c
a
l,
 s

e
is

m
o
lo

g
ic

a
l,
 o

r 
g

e
o
lo

g
ic

a
l 
e
v
id

e
n
c
e
 h

a
s
 t

h
e
 f

in
it
e
 p

ro
b
a
b
ili

ty
 o

f 
p
ro

d
u
c
in

g
 

a
n
 e

a
rt

h
q

u
a
k
e
" 

(s
e
e
 p

o
te

n
ti
a
lly

 a
c
ti
v
e
 f

a
u
lt
).

 

A
ft

e
rs

h
o

c
k
s
 -

 M
in

o
r 

e
a
rt

h
q

u
a
k
e
s
 f

o
llo

w
in

g
 a

 g
re

a
te

r 
o
n
e
 a

n
d
 o

ri
g

in
a
ti
n
g
 a

t 
o
r 

n
e
a
r 

th
e
 

s
a
m

e
 p

la
c
e
. 

A
s

s
e
t 

- 
A

n
y
 m

a
n
-m

a
d
e
 o

r 
n
a
tu

ra
l 

fe
a
tu

re
 t

h
a
t 

h
a
s
 v

a
lu

e
, 

in
c
lu

d
in

g
, 

b
u
t 

n
o
t 

lim
it
e
d
 t

o
 

p
e
o
p
le

, 
b
u
ild

in
g

s
, 

in
fr

a
s
tr

u
c
tu

re
 

lik
e
 

b
ri
d
g

e
s
, 

ro
a
d
s
, 

a
n
d
 

s
e
w

e
r 

a
n
d
 

w
a
te

r 
s
y
s
te

m
s
; 

lif
e
lin

e
s
 

lik
e
 

e
le

c
tr

ic
it
y
 

a
n
d
 

c
o
m

m
u
n
ic

a
ti
o
n
 

re
s
o
u
rc

e
s
; 

o
r 

e
n
v
ir
o
n
m

e
n
ta

l,
 

c
u
lt
u
ra

l,
 

o
r 

re
c
re

a
ti
o
n
a
l 
fe

a
tu

re
s
 l
ik

e
 p

a
rk

s
, 

d
u
n
e
s
, 
w

e
tl
a
n
d
s
, 
o
r 

la
n
d
m

a
rk

s
. 

A
 z

o
n

e
 -

 U
n
d
e
r 

th
e
 N

a
ti
o
n
a
l 
F

lo
o
d
 I

n
s
u
ra

n
c
e
 P

ro
g
ra

m
, 

a
re

a
 s

u
b
je

c
t 

to
 i
n
u
n
d
a
ti
o
n
 b

y
 t

h
e
 

1
0
0
-y

e
a
r 

fl
o
o
d
 w

h
e
re

 w
a
v
e
 a

c
ti
o
n
 d

o
e
s
 n

o
t 

o
c
c
u
r 

o
r 

w
h
e
re

 w
a

v
e
s
 a

re
 l

e
s
s
 t

h
a
n
 3

 f
e
e
t 

h
ig

h
, 

d
e
s
ig

n
a
te

d
 Z

o
n
e
 A

, 
A

E
, 

A
1

-A
3
0
, 

A
0
, 

A
H

, 
o
r 

A
R

 o
n
 a

 F
lo

o
d
 I

n
s
u
ra

n
c
e
 R

a
te

 M
a
p
 

(F
IR

M
).

 

B
a
s
e
 f

lo
o

d
 -

 F
lo

o
d
 t

h
a
t 

h
a
s
 a

 1
 p

e
rc

e
n
t 

p
ro

b
a
b
ili

ty
 o

f 
b
e
in

g
 e

q
u
a
le

d
 o

r 
e
x
c
e
e
d
e
d
 i
n
 a

n
y
 

g
iv

e
n
 y

e
a
r.

  
A

ls
o
 k

n
o
w

n
 a

s
 t

h
e
 1

0
0

-y
e
a
r 

fl
o
o
d
. 

B
e
d

ro
c
k
 
- 

T
h
e
 
s
o
lid

 
ro

c
k
 
th

a
t 

u
n
d
e
rl
ie

s
 
lo

o
s
e
 
m

a
te

ri
a
l,
 
s
u
c
h
 
a
s
 
s
o
il,

 
s
a
n
d
, 

c
la

y
, 

o
r 

g
ra

v
e
l.
 

C
o

n
to

u
r 

- 
A

 l
in

e
 o

f 
e
q

u
a
l 
g

ro
u
n
d
 e

le
v
a
ti
o
n
 o

n
 a

 t
o
p
o
g
ra

p
h
ic

 (
c
o
n
to

u
r)

 m
a
p
. 

C
ri

ti
c
a
l 
fa

c
il
it

y
 -

 F
a
c
ili

ti
e
s
 t

h
a
t 

a
re

 c
ri
ti
c
a
l 
to

 t
h
e
 h

e
a
lt
h
 a

n
d
 w

e
lf
a
re

 o
f 

th
e
 p

o
p
u
la

ti
o
n
 a

n
d
 

th
a
t 

a
re

 e
s
p
e
c
ia

lly
 i

m
p
o
rt

a
n
t 

fo
llo

w
in

g
 h

a
z
a
rd

 e
v
e
n
ts

. 
 C

ri
ti
c
a
l 

fa
c
ili

ti
e
s
 i

n
c
lu

d
e
, 

b
u
t 

a
re

 

n
o
t 

lim
it
e
d
 t

o
, 

s
h
e
lt
e
rs

, 
p
o
lic

e
 a

n
d
 f

ir
e
 s

ta
ti
o
n
s
, 
a
n
d
 h

o
s
p
it
a
ls

. 

D
e
b

ri
s
 
- 

(S
e
is

m
ic

) 
T

h
e
 
s
c
a
tt

e
re

d
 
re

m
a
in

s
 
o
f 

s
o
m

e
th

in
g

 
b
ro

k
e
n
 
o
r 

d
e
s
tr

o
y
e
d
; 

ru
in

s
; 

ru
b
b
le

; 
fr

a
g

m
e
n
ts

. 
 (

F
lo

o
d
in

g
, 

C
o
a
s
ta

l)
  

S
o
lid

 o
b
je

c
ts

 o
r 

m
a
s
s
e
s
 c

a
rr

ie
d
 b

y
 o

r 
fl
o
a
ti
n
g

 o
n
 

th
e
 s

u
rf

a
c
e
 o

f 
m

o
v
in

g
 w

a
te

r.
 

D
e
b

ri
s
 
fl

o
w

 
- 

A
 
s
a
tu

ra
te

d
, 

ra
p
id

ly
 
m

o
v
in

g
 
s
a
tu

ra
te

d
 
e
a
rt

h
 f

lo
w

 
w

it
h
 
5
0
 
p
e
rc

e
n
t 

ro
c
k
 

fr
a
g
m

e
n
ts

 c
o
a
rs

e
r 

th
a
n
 2

 m
m

 i
n
 s

iz
e
 w

h
ic

h
 c

a
n
 o

c
c
u
r 

o
n
 n

a
tu

ra
l 
a
n
d
 g

ra
d
e
d
 s

lo
p
e
s
. 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

A
-2

 
  D

u
ra

ti
o

n
 -

 H
o
w

 l
o
n
g

 a
 h

a
z
a
rd

 e
v
e
n
t 

la
s
ts

. 

E
a
rt

h
q

u
a
k
e
 -

 V
ib

ra
to

ry
 m

o
ti
o
n
 p

ro
p
a
g

a
ti
n
g

 w
it
h
in

 t
h
e
 E

a
rt

h
 o

r 
a
lo

n
g
 i
ts

 s
u
rf

a
c
e
 c

a
u
s
e
d
 

b
y
 t

h
e
 a

b
ru

p
t 

re
le

a
s
e
 o

f 
s
tr

a
in

 f
ro

m
 e

la
s
ti
c
a
lly

 d
e
fo

rm
e
d
 r

o
c
k
 b

y
 d

is
p
la

c
e
m

e
n
t 

a
lo

n
g

 a
 

fa
u
lt
. 

E
p

ic
e
n

te
r 

- 
T

h
e
 

p
o
in

t 
a
t 

th
e
 

E
a
rt

h
's

 
s
u
rf

a
c
e
 

d
ir
e
c
tl
y
 

a
b
o
v
e
 

w
h
e
re

 
a
n
 

e
a
rt

h
q

u
a
k
e
 

o
ri
g

in
a
te

d
. 

E
ro

s
io

n
 
- 

U
n
d
e
r 

th
e
 
N

a
ti
o
n
a
l 

F
lo

o
d
 
In

s
u
ra

n
c
e
 
P

ro
g

ra
m

, 
th

e
 
p
ro

c
e
s
s
 
o
f 

th
e
 
g

ra
d
u
a
l 

w
e
a
ri
n
g

 
a

w
a
y
 

o
f 

la
n
d
m

a
s
s
e
s
. 

 
In

 
g

e
n
e
ra

l,
 

e
ro

s
io

n
 

in
v
o

lv
e
s
 

th
e
 

d
e
ta

c
h
m

e
n
t 

a
n
d
 

m
o
v
e
m

e
n
t 

o
f 

s
o
il 

a
n
d
 r

o
c
k
 f

ra
g

m
e
n
ts

, 
d
u
ri
n
g

 a
 f

lo
o
d
 o

r 
s
to

rm
 o

r 
o
v
e
r 

a
 p

e
ri
o
d
 o

f 
y
e
a
rs

, 

th
ro

u
g

h
 t

h
e
 a

c
ti
o
n
 o

f 
w

in
d
, 

w
a
te

r,
 o

r 
o
th

e
r 

g
e
o
lo

g
ic

 p
ro

c
e
s
s
e
s
. 

E
s
s
e
n

ti
a
l 

fa
c
il
it

y
 -

 E
le

m
e
n
ts

 t
h
a
t 

a
re

 i
m

p
o
rt

a
n
t 

to
 e

n
s
u
re

 a
 f

u
ll 

re
c
o
v
e
ry

 o
f 

a
 c

o
m

m
u
n
it
y
 

o
r 

s
ta

te
 f

o
llo

w
in

g
 a

 h
a
z
a
rd

 e
v
e
n
t.

  
T

h
e
s
e
 w

o
u
ld

 i
n
c
lu

d
e
: 

g
o
v
e
rn

m
e
n
t 

fu
n
c
ti
o
n
s
, 

m
a
jo

r 

e
m

p
lo

y
e
rs

, 
b
a
n
k
s
, 

s
c
h
o
o
ls

, 
a
n
d
 
c
e
rt

a
in

 
c
o
m

m
e
rc

ia
l 

e
s
ta

b
lis

h
m

e
n
ts

, 
s
u
c
h
 
a
s
 
g

ro
c
e
ry

 

s
to

re
s
, 

h
a
rd

w
a
re

 s
to

re
s
, 
a
n
d
 g

a
s
 s

ta
ti
o
n
s
. 

E
x
te

n
t 

- 
T

h
e
 s

iz
e
 o

f 
a
n
 a

re
a
 a

ff
e
c
te

d
 b

y
 a

 h
a
z
a
rd

 o
r 

h
a
z
a
rd

 e
v
e
n
t.

 

F
a
u

lt
 -

 A
 f

ra
c
tu

re
 i
n
 t

h
e
 c

o
n
ti
n
u
it
y
 o

f 
a
 r

o
c
k
 f

o
rm

a
ti
o
n
 c

a
u
s
e
d
 b

y
 a

 s
h
if
ti
n
g

 o
r 

d
is

lo
d
g

in
g
 

o
f 

th
e
 e

a
rt

h
's

 c
ru

s
t,

 i
n
 w

h
ic

h
 a

d
ja

c
e
n
t 

s
u
rf

a
c
e
s
 a

re
 d

if
fe

re
n
ti
a
lly

 d
is

p
la

c
e
d
 p

a
ra

lle
l 
to

 t
h
e
 

p
la

n
e
 o

f 
fr

a
c
tu

re
. 

F
a
u

lt
 s

li
p

 r
a
te

 -
 T

h
e
 a

v
e
ra

g
e
 l

o
n
g

-t
e
rm

 m
o
v
e
m

e
n
t 

o
f 

a
 f

a
u
lt
 (

m
e
a
s
u
re

d
 i

n
 c

m
/y

e
a
r 

o
r 

m
m

/y
e
a
r)

 a
s
 d

e
te

rm
in

e
d
 f
ro

m
 g

e
o
lo

g
ic

 e
v
id

e
n
c
e
. 

F
e
d

e
ra

l 
E

m
e
rg

e
n

c
y
 M

a
n

a
g

e
m

e
n

t 
A

g
e
n

c
y
 (

F
E

M
A

) 
- 

In
d
e
p
e
n
d
e
n
t 

a
g
e
n
c
y
 c

re
a
te

d
 i

n
 

1
9
7
8
 t

o
 p

ro
v
id

e
 a

 s
in

g
le

 p
o
in

t 
o
f 

a
c
c
o
u
n
ta

b
ili

ty
 f

o
r 

a
ll 

F
e
d
e
ra

l 
a
c
ti
v
it
ie

s
 r

e
la

te
d
 t

o
 d

is
a
s
te

r 

m
it
ig

a
ti
o
n
 a

n
d
 e

m
e
rg

e
n
c
y
 p

re
p
a
re

d
n
e
s
s
, 
re

s
p
o
n
s
e
 a

n
d
 r

e
c
o
v
e
ry

. 

F
la

s
h

 f
lo

o
d

 -
 A

 f
lo

o
d
 e

v
e
n
t 

o
c
c
u
rr

in
g

 w
it
h
 l
it
tl
e
 o

r 
n
o
 w

a
rn

in
g

 w
h
e
re

 w
a
te

r 
le

v
e
ls

 r
is

e
 a

t 

a
n
 e

x
tr

e
m

e
ly

 f
a
s
t 
ra

te
. 

F
lo

o
d

 -
 A

 g
e
n
e
ra

l 
a
n
d
 t

e
m

p
o
ra

ry
 c

o
n
d
it
io

n
 o

f 
p
a
rt

ia
l 
o
r 

c
o
m

p
le

te
 i
n
u
n
d
a
ti
o
n
 o

f 
n
o
rm

a
lly

 

d
ry

 l
a
n
d
 a

re
a
s
 f

ro
m

 (
1
) 

th
e
 o

v
e
rf

lo
w

 o
f 

in
la

n
d
 o

r 
ti
d
a
l 

w
a
te

rs
, 

(2
) 

th
e
 u

n
u
s
u
a
l 

a
n
d
 r

a
p
id

 

a
c
c
u
m

u
la

ti
o
n
 o

r 
ru

n
o
ff

 o
f 

s
u
rf

a
c
e
 w

a
te

rs
 f

ro
m

 a
n
y
 s

o
u
rc

e
, 

o
r 

(3
) 

m
u
d
fl
o
w

s
 o

r 
th

e
 s

u
d
d
e
n
 

c
o
lla

p
s
e
 o

f 
s
h
o
re

lin
e
 l
a
n
d
. 

F
lo

o
d

p
la

in
 -

 A
n
y
 l

a
n
d
 a

re
a
, 

in
c
lu

d
in

g
 w

a
te

rc
o
u
rs

e
, 

s
u
s
c
e
p
ti
b
le

 t
o
 p

a
rt

ia
l 

o
r 

c
o
m

p
le

te
 

in
u
n
d
a
ti
o
n
 b

y
 w

a
te

r 
fr

o
m

 a
n
y
 s

o
u
rc

e
. 

F
re

q
u

e
n

c
y
 -

 A
 m

e
a
s
u
re

 o
f 

h
o
w

 o
ft

e
n
 e

v
e
n
ts

 o
f 

a
 p

a
rt

ic
u
la

r 
m

a
g
n
it
u
d
e
 a

re
 e

x
p
e
c
te

d
 t

o
 

o
c
c
u
r.

 
 
F

re
q

u
e
n
c
y
 
d
e
s
c
ri
b
e
s
 
h
o
w

 
o
ft

e
n
 
a
 
h
a
z
a
rd

 
o
f 

a
 
s
p
e
c
if
ic

 
m

a
g

n
it
u
d
e
, 

d
u
ra

ti
o
n
, 



C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

A
-3

 
  a
n
d
/o

r 
e
x
te

n
t 

ty
p
ic

a
lly

 
o
c
c
u
rs

, 
o
n
 

a
v
e
ra

g
e
. 

 
S

ta
ti
s
ti
c
a
lly

, 
a
 

h
a
z
a
rd

 
w

it
h
 

a
 

1
0
0

-y
e
a
r 

re
c
u
rr

e
n
c
e
 i

n
te

rv
a
l 

is
 e

x
p
e
c
te

d
 t

o
 o

c
c
u
r 

o
n
c
e
 e

v
e
ry

 1
0
0
 y

e
a
rs

 o
n
 a

v
e
ra

g
e
, 

a
n
d
 w

o
u
ld

 

h
a
v
e
 
a
 
1
 
p
e
rc

e
n
t 

c
h
a
n
c
e
 
–
 
it
s
 
p
ro

b
a
b
ili

ty
 
–
 
o
f 

h
a
p
p
e
n
in

g
 
in

 
a
n
y
 
g

iv
e
n
 
y
e
a
r.

 
 
T

h
e
 

re
lia

b
ili

ty
 o

f 
th

is
 i
n
fo

rm
a
ti
o
n
 v

a
ri
e
s
 d

e
p
e
n
d
in

g
 o

n
 t
h
e
 k

in
d
 o

f 
h
a
z
a
rd

 b
e
in

g
 c

o
n
s
id

e
re

d
. 

G
e
o

g
ra

p
h

ic
 I

n
fo

rm
a
ti

o
n

 S
y
s
te

m
s
 (

G
IS

) 
- 

A
 c

o
m

p
u
te

r 
s
o
ft

w
a
re

 a
p
p
lic

a
ti
o
n
 t

h
a
t 

re
la

te
s
 

p
h
y
s
ic

a
l 
fe

a
tu

re
s
 o

n
 t
h
e
 E

a
rt

h
 t
o
 a

 d
a
ta

b
a
s
e
 t
o
 b

e
 u

s
e
d
 f
o
r 

m
a
p
p
in

g
 a

n
d
 a

n
a
ly

s
is

. 

G
ro

u
n

d
 m

o
ti

o
n

 -
 T

h
e
 v

ib
ra

ti
o
n
 o

r 
s
h
a
k
in

g
 o

f 
th

e
 g

ro
u
n
d
 d

u
ri
n
g

 a
n
 e

a
rt

h
q
u
a
k
e
. 

 W
h
e
n
 a

 

fa
u
lt
 r

u
p
tu

re
s
, 

s
e
is

m
ic

 w
a
v
e
s
 r

a
d
ia

te
, 

c
a
u
s
in

g
 t

h
e
 g

ro
u
n
d
 t

o
 v

ib
ra

te
. 

 T
h
e
 s

e
v
e
ri
ty

 o
f 

th
e
 

v
ib

ra
ti
o
n
 i

n
c
re

a
s
e
s
 
w

it
h
 t

h
e
 a

m
o
u
n
t 

o
f 

e
n
e
rg

y
 
re

le
a
s
e
d
 a

n
d
 d

e
c
re

a
s
e
s
 
w

it
h
 d

is
ta

n
c
e
 

fr
o
m

 t
h
e
 c

a
u
s
a
ti
v
e
 f

a
u
lt
 o

r 
e
p
ic

e
n
te

r,
 b

u
t 

s
o
ft
 s

o
ils

 c
a
n
 f
u
rt

h
e
r 

a
m

p
lif

y
 g

ro
u
n
d
 m

o
ti
o
n
s
. 

G
ro

u
n

d
 r

u
p

tu
re

 -
 D

is
p
la

c
e
m

e
n
t 

o
f 

th
e
 e

a
rt

h
's

 s
u
rf

a
c
e
 a

s
 a

 r
e

s
u
lt
 o

f 
fa

u
lt
 m

o
v
e
m

e
n
t 

a
s
s
o
c
ia

te
d
 w

it
h
 a

n
 e

a
rt

h
q

u
a
k
e
. 

H
a
il

s
to

rm
 
–
 

S
to

rm
 

a
s
s
o
c
ia

te
d
 

w
it
h
 

s
p
h
e
ri
c
a
l 

b
a
lls

 
o
f 

ic
e
. 

 
H

a
il 

is
 

a
 

p
ro

d
u
c
t 

o
f 

th
u
n
d
e
rs

to
rm

s
 o

r 
in

te
n
s
e
 s

h
o
w

e
rs

. 
 I

t 
is

 g
e
n
e
ra

lly
 w

h
it
e
 a

n
d
 t

ra
n
s
lu

c
e
n
t,
 c

o
n
s
is

ti
n
g

 o
f 

liq
u
id

 o
r 

s
n
o
w

 p
a
rt

ic
le

s
 e

n
c
a
s
e
d
 w

it
h
 l

a
y
e
rs

 o
f 

ic
e
. 

 H
a
il 

is
 f

o
rm

e
d
 w

it
h
in

 t
h
e
 h

ig
h
e
r 

re
a
c
h
e
s
 o

f 
a
 w

e
ll-

d
e
v
e
lo

p
e
d
 t

h
u
n
d
e
rs

to
rm

. 
 W

h
e
n
 h

a
ils

to
n
e
s
 b

e
c
o
m

e
 t

o
o
 h

e
a
v
y
 t

o
 b

e
 

c
a
u
g

h
t 

in
 a

n
 u

p
d
ra

ft
 b

a
c
k
 i
n
to

 t
h
e
 c

lo
u
d
s
 o

f 
th

e
 t

h
u
n
d
e
rs

to
rm

 (
h
a
ils

to
n
e
s
 c

a
n
 b

e
 c

a
u
g

h
t 

in
 n

u
m

e
ro

u
s
 u

p
d
ra

ft
s
 a

d
d
in

g
 a

 c
o
a

ti
n
g

 o
f 

ic
e
 t

o
 t

h
e
 o

ri
g

in
a
l 

fr
o
z
e
n
 d

ro
p
le

t 
o
f 

ra
in

 e
a
c
h
 

ti
m

e
),

 t
h
e
y
 f

a
ll 

a
s
 h

a
il 

a
n
d
 a

 h
a
ils

to
rm

 e
n
s
u
e
s
. 

H
a
z
a
rd

 -
 A

 s
o
u
rc

e
 o

f 
p
o
te

n
ti
a
l 

d
a
n
g

e
r 

o
r 

a
d
v
e
rs

e
 c

o
n
d
it
io

n
. 

 H
a
z
a
rd

s
 i

n
 t

h
is

 h
o
w

 t
o
 

s
e
ri
e
s
 w

ill
 i

n
c
lu

d
e
 n

a
tu

ra
lly

 o
c
c
u
rr

in
g

 e
v
e
n
ts

 s
u
c
h
 a

s
 f

lo
o
d
s
, 

e
a
rt

h
q

u
a
k
e
s
, 

to
rn

a
d
o
e
s
, 

ts
u
n
a
m

i,
 c

o
a
s
ta

l 
s
to

rm
s
, 

la
n
d
s
lid

e
s
, 

a
n
d
 w

ild
fi
re

s
 t

h
a
t 

s
tr

ik
e
 p

o
p
u
la

te
d
 a

re
a
s
. 

 A
 n

a
tu

ra
l 

e
v
e
n
t 

is
 a

 h
a
z
a
rd

 w
h
e
n
 i
t 
h
a
s
 t
h
e
 p

o
te

n
ti
a
l 
to

 h
a
rm

 p
e
o
p
le

 o
r 

p
ro

p
e
rt

y
. 

H
a
z
a
rd

 e
v
e
n

t 
- 

A
 s

p
e
c
if
ic

 o
c
c
u
rr

e
n
c
e
 o

f 
a
 p

a
rt

ic
u
la

r 
ty

p
e
 o

f 
h
a
z
a
rd

. 

H
a
z
a
rd

 i
d

e
n

ti
fi

c
a
ti

o
n

 -
 T

h
e
 p

ro
c
e
s
s
 o

f 
id

e
n
ti
fy

in
g
 h

a
z
a
rd

s
 t

h
a
t 
th

re
a
te

n
 a

n
 a

re
a
. 

H
a
z
a
rd

 m
it

ig
a
ti

o
n

 -
 S

u
s
ta

in
e
d
 a

c
ti
o
n
s
 t

a
k
e
n
 t

o
 r

e
d
u
c
e
 o

r 
e
lim

in
a
te

 l
o
n
g

-t
e
rm

 r
is

k
 f

ro
m

 

h
a
z
a
rd

s
 a

n
d
 t
h
e
ir
 e

ff
e
c
ts

. 

H
a
z
a
rd

 
M

it
ig

a
ti

o
n

 
G

ra
n

t 
P

ro
g

ra
m

 
(H

M
G

P
) 
–
 
A

u
th

o
ri
z
e
d
 
u
n
d
e
r 

S
e
c
ti
o
n
 
4
0
4
 
o
f 

th
e
 

R
o
b
e
rt

 
T

. 
S

ta
ff

o
rd

 
D

is
a
s
te

r 
R

e
lie

f 
a
n
d
 

E
m

e
rg

e
n
c
y
 

A
s
s
is

ta
n
c
e
 

A
c
t,

 
H

M
G

P
 

is
 

a
d
m

in
is

te
re

d
 b

y
 F

E
M

A
 a

n
d
 p

ro
v
id

e
s
 g

ra
n
ts

 t
o
 s

ta
te

s
, 

tr
ib

e
s
, 

a
n
d
 l

o
c
a
l 

g
o
v
e
rn

m
e
n
ts

 t
o
 

im
p
le

m
e
n
t 

h
a
z
a
rd

 m
it
ig

a
ti
o
n
 a

c
ti
o
n
s
 a

ft
e
r 

a
 m

a
jo

r 
d
is

a
s
te

r 
d
e
c
la

ra
ti
o
n
. 

 T
h
e
 p

u
rp

o
s
e
 o

f 

th
e
 p

ro
g
ra

m
 i

s
 t

o
 r

e
d
u
c
e
 t

h
e
 l

o
s
s
 o

f 
lif

e
 a

n
d
 p

ro
p
e
rt

y
 d

u
e
 t

o
 d

is
a
s
te

rs
 a

n
d
 t

o
 e

n
a
b
le

 

m
it
ig

a
ti
o
n
 a

c
ti
v
it
ie

s
 t

o
 b

e
 i
m

p
le

m
e
n
te

d
 a

s
 a

 c
o
m

m
u
n
it
y
 r

e
c
o
v
e
rs

 f
ro

m
 a

 d
is

a
s
te

r.
 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

A
-4

 
  H

a
z
a
rd

 
M

it
ig

a
ti

o
n

 
P

la
n

 
–
 
A

 
c
o

lla
b
o
ra

ti
v
e

 
d
o

c
u
m

e
n
t 

in
 
w

h
ic

h
 
h
a

z
a
rd

s
 
a
ff

e
c
ti
n
g

 
th

e
 

c
o
m

m
u
n
it
y
 a

re
 i
d
e
n
ti
fi
e
d
, 

v
u
ln

e
ra

b
ili

ty
 t

o
 h

a
z
a
rd

s
 a

s
s
e
s
s
e
d
, 

a
n
d
 c

o
n
s
e
n
s
u
s
 r

e
a
c
h
e
d
 o

n
 

h
o
w

 t
o
 m

in
im

iz
e
 o

r 
e
lim

in
a
te

 t
h
e
 e

ff
e
c
ts

 o
f 

th
e
s
e
 h

a
z
a
rd

s
. 

H
a
z
a
rd

 
p

ro
fi

le
 

- 
A

 
d
e
s
c
ri
p
ti
o
n
 

o
f 

th
e
 

p
h
y
s
ic

a
l 

c
h
a
ra

c
te

ri
s
ti
c
s
 

o
f 

h
a
z
a
rd

s
 

a
n
d
 

a
 

d
e
te

rm
in

a
ti
o
n
 

o
f 

v
a
ri
o
u
s
 

d
e
s
c
ri
p
to

rs
 

in
c
lu

d
in

g
 

m
a
g

n
it
u
d
e
, 

d
u
ra

ti
o
n
, 

fr
e
q

u
e
n
c
y
, 

p
ro

b
a
b
ili

ty
, 

a
n
d
 

e
x
te

n
t.

 
 

In
 

m
o
s
t 

c
a
s
e
s
, 

a
 

c
o
m

m
u
n
it
y
 

c
a
n
 

m
o
s
t 

e
a
s
ily

 
u
s
e
 

th
e
s
e
 

d
e
s
c
ri
p
to

rs
 w

h
e
n
 t

h
e
y
 a

re
 r

e
c
o
rd

e
d
 a

n
d
 d

is
p
la

y
e

d
 a

s
 m

a
p
s
. 

H
a
z
a
rd

o
u

s
 M

a
te

ri
a
l 

F
a
c
il
it

ie
s

 –
 F

a
c
ili

ti
e
s
 h

o
u
s
in

g
 i

n
d
u
s
tr

ia
l 

a
n
d
 h

a
z
a
rd

o
u
s
 m

a
te

ri
a
ls

, 

s
u
c
h
 a

s
 c

o
rr

o
s
iv

e
s
, 

e
x
p
lo

s
iv

e
s
, 
fl
a
m

m
a
b
le

 m
a
te

ri
a
ls

, 
ra

d
io

a
c
ti
v
e
 m

a
te

ri
a
ls

, 
a
n
d
 t

o
x
in

s
. 

H
A

Z
U

S
 

(H
a
z
a
rd

s
 

U
.S

.)
 

- 
A

 
G

IS
-b

a
s
e
d
 

n
a
ti
o
n
a
lly

 
s
ta

n
d
a
rd

iz
e
d
 

e
a

rt
h
q

u
a
k
e
 

lo
s
s
 

e
s
ti
m

a
ti
o
n
 t

o
o
l 
d
e
v
e
lo

p
e
d
 b

y
 F

E
M

A
. 

H
u

rr
ic

a
n

e
 -

 A
n
 i

n
te

n
s
e
 t

ro
p
ic

a
l 

c
y
c
lo

n
e
, 

fo
rm

e
d

 i
n
 t

h
e
 a

tm
o
s
p
h
e
re

 o
v
e
r 

w
a
rm

 o
c
e
a
n
 

a
re

a
s
, 

in
 w

h
ic

h
 w

in
d

 s
p
e
e
d
s
 r

e
a
c
h
 7

4
-m

ile
s
-p

e
r-

h
o
u
r 

o
r 

m
o
re

 a
n
d
 b

lo
w

 i
n
 a

 l
a
rg

e
 s

p
ir
a
l 

a
ro

u
n
d
 a

 r
e
la

ti
v
e
ly

 c
a
lm

 c
e
n
te

r 
o
r 

"e
y
e
."

 
 H

u
rr

ic
a
n
e
s
 d

e
v
e
lo

p
 o

v
e
r 

th
e
 n

o
rt

h
 A

tl
a
n
ti
c
 

O
c
e
a
n
, 

n
o
rt

h
e
a
s
t 

P
a
c
if
ic

 O
c
e
a
n
, 

o
r 

th
e
 s

o
u
th

 P
a
c
if
ic

 O
c
e
a
n
 e

a
s
t 

o
f 

1
6
0
°E

 l
o
n
g

it
u
d
e
. 

H
u
rr

ic
a
n
e
 c

ir
c
u
la

ti
o
n
 i

s
 c

o
u
n
te

r-
c
lo

c
k
w

is
e
 i

n
 t

h
e
 N

o
rt

h
e
rn

 H
e
m

is
p
h
e
re

 a
n
d
 c

lo
c
k
w

is
e
 i

n
 

th
e
 S

o
u
th

e
rn

 H
e
m

is
p
h
e
re

. 

H
y
d

ro
lo

g
y
 -

 T
h
e
 s

c
ie

n
c
e
 o

f 
d
e
a
lin

g
 w

it
h
 t

h
e
 w

a
te

rs
 o

f 
th

e
 e

a
rt

h
. 

 A
 f

lo
o
d
 d

is
c
h
a
rg

e
 i

s
 

d
e
v
e
lo

p
e
d
 b

y
 a

 h
y
d
ro

lo
g

ic
 s

tu
d
y
. 

In
fr

a
s
tr

u
c
tu

re
 -

 R
e
fe

rs
 t

o
 t

h
e
 p

u
b
lic

 s
e
rv

ic
e
s
 o

f 
a
 c

o
m

m
u
n
it
y
 t

h
a
t 

h
a
v
e
 a

 d
ir
e
c
t 

im
p
a
c
t 

o
n
 t

h
e
 q

u
a
lit

y
 o

f 
lif

e
. 

 I
n
fr

a
s
tr

u
c
tu

re
 i

n
c
lu

d
e
s
 c

o
m

m
u
n
ic

a
ti
o
n
 t

e
c
h
n
o
lo

g
y
 s

u
c
h
 a

s
 p

h
o
n
e
 

lin
e
s
 o

r 
In

te
rn

e
t 

a
c
c
e
s
s
, 
v
it
a
l 
s
e
rv

ic
e
s
 s

u
c
h
 a

s
 p

u
b
lic

 w
a
te

r 
s
u
p
p
lie

s
 a

n
d
 s

e
w

e
r 

tr
e
a
tm

e
n
t 

fa
c
ili

ti
e
s
, 

a
n
d
 

in
c
lu

d
e
s
 

a
n
 

a
re

a
's

 
tr

a
n
s
p
o
rt

a
ti
o
n
 

s
y
s
te

m
 

s
u
c
h
 

a
s
 

a
ir
p
o
rt

s
, 

h
e
lip

o
rt

s
; 

h
ig

h
w

a
y
s
, 

b
ri
d
g

e
s
, 

tu
n
n
e
ls

, 
ro

a
d
b
e
d
s
, 

o
v
e
rp

a
s
s
e
s
, 

ra
ilw

a
y
s
, 

b
ri
d
g

e
s
, 

ra
il 

y
a
rd

s
, 

d
e
p
o
ts

; 

a
n
d
 w

a
te

rw
a

y
s
, 

c
a
n
a
ls

, 
lo

c
k
s
, 

s
e
a
p
o
rt

s
, 

fe
rr

ie
s
, 

h
a
rb

o
rs

, 
d
ry

d
o
c
k
s
, 

p
ie

rs
 a

n
d
 r

e
g

io
n
a
l 

d
a
m

s
. 

L
a
n

d
s
li

d
e
 -

 A
 g

e
n
e
ra

l 
te

rm
 c

o
v
e
ri
n
g
 a

 w
id

e
 v

a
ri
e
ty

 o
f 

m
a
s
s
-m

o
v
e
m

e
n
t 

la
n
d
fo

rm
s
 a

n
d
 

p
ro

c
e
s
s
e
s
 i

n
v
o
lv

in
g

 t
h
e
 d

o
w

n
s
lo

p
e

 t
ra

n
s
p
o
rt

, 
u
n
d
e
r 

g
ra

v
it
a
ti
o
n
a
l 

in
fl
u
e
n
c
e
, 

o
f 

s
o
il 

a
n
d

 

ro
c
k
 m

a
te

ri
a
l 
e
n
 m

a
s
s
e
. 

L
iq

u
e
fa

c
ti

o
n

 -
 C

h
a
n
g

in
g

 o
f 

s
o
ils

 (
u
n
c
o
n
s
o
lid

a
te

d
 a

llu
v
iu

m
) 

fr
o
m

 a
 s

o
lid

 s
ta

te
 t

o
 w

e
a
k
e
r 

s
ta

te
 u

n
a
b
le

 t
o
 s

u
p
p
o
rt

 s
tr

u
c
tu

re
s
; 

w
h
e
re

 t
h
e
 m

a
te

ri
a
l 

b
e
h
a
v
e
s
 s

im
ila

r 
to

 a
 l

iq
u
id

 a
s
 a

 

c
o
n
s
e
q

u
e
n
c
e
 o

f 
e
a
rt

h
q

u
a
k
e
 s

h
a
k
in

g
. 

 T
h
e
 t

ra
n
s
fo

rm
a
ti
o
n
 o

f 
c
o
h
e
s
io

n
le

s
s
 s

o
ils

 f
ro

m
 a

 

s
o
lid

 o
r 

liq
u
id

 s
ta

te
 a

s
 a

 r
e
s
u
lt
 o

f 
in

c
re

a
s
e
d
 p

o
re

 p
re

s
s
u
re

 a
n
d
 r

e
d
u
c
e
d
 e

ff
e
c
ti
v
e
 s

tr
e
s
s
. 



C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

A
-5

 
  M

a
g

n
it

u
d

e
 -

 A
 m

e
a
s
u
re

 o
f 

th
e
 s

tr
e
n
g

th
 o

f 
a
 h

a
z
a
rd

 e
v
e
n
t.

  
T

h
e
 m

a
g

n
it
u
d
e
 (

a
ls

o
 r

e
fe

rr
e
d
 

to
 a

s
 s

e
v
e
ri
ty

) 
o
f 

a
 g

iv
e
n
 h

a
z
a
rd

 e
v
e
n
t 

is
 u

s
u
a
lly

 d
e
te

rm
in

e
d
 u

s
in

g
 t

e
c
h
n
ic

a
l 

m
e
a
s
u
re

s
 

s
p
e
c
if
ic

 t
o
 t

h
e
 h

a
z
a
rd

. 

M
it

ig
a
ti

o
n

 p
la

n
 -

 A
 s

y
s
te

m
a
ti
c
 e

v
a
lu

a
ti
o
n
 o

f 
th

e
 n

a
tu

re
 a

n
d
 e

x
te

n
t 

o
f 

v
u
ln

e
ra

b
ili

ty
 t

o
 t

h
e
 

e
ff

e
c
ts

 o
f 

n
a
tu

ra
l 

h
a
z
a
rd

s
 t

y
p
ic

a
lly

 p
re

s
e
n
t 

in
 t

h
e
 s

ta
te

 a
n
d
 i

n
c
lu

d
e
s
 a

 d
e
s
c
ri
p
ti
o
n
 o

f 

a
c
ti
o
n
s
 t
o
 m

in
im

iz
e
 f

u
tu

re
 v

u
ln

e
ra

b
ili

ty
 t

o
 h

a
z
a
rd

s
. 

N
o

r'
e
a
s
te

r 
- 

A
n
 e

x
tr

a
-t

ro
p
ic

a
l 

c
y
c
lo

n
e
 p

ro
d
u
c
in

g
 g

a
le

-f
o
rc

e
 w

in
d
s
 a

n
d
 p

re
c
ip

it
a
ti
o
n
 i

n
 

th
e
 f
o
rm

 o
f 

h
e
a
v
y
 s

n
o
w

 o
r 

ra
in

. 

P
e
a
k
 G

ro
u

n
d

 A
c
c
e
le

ra
ti

o
n

 (
P

G
A

) 
- 

T
h
e
 g

re
a
te

s
t 

a
m

p
lit

u
d
e
 o

f 
a
c
c
e
le

ra
ti
o
n
 m

e
a
s
u
re

d
 

fo
r 

a
 s

in
g

le
 f

re
q

u
e
n
c
y
 o

n
 a

n
 e

a
rt

h
q

u
a
k
e
 a

c
c
e
le

ro
g

ra
m

. 
 T

h
e
 m

a
x
im

u
m

 h
o
ri

z
o
n
ta

l 
g

ro
u
n
d
 

m
o
ti
o
n
 g

e
n
e
ra

te
d
 b

y
 a

n
 e

a
rt

h
q

u
a
k
e
. 

 T
h
e
 m

e
a
s
u
re

 o
f 

th
is

 m
o
ti
o
n
 i

s
 t

h
e
 a

c
c
e
le

ra
ti
o
n
 o

f 

g
ra

v
it
y
 (

e
q

u
a
l 

to
 3

2
 f

e
e
t 

p
e
r 

s
e
c
o
n
d
 s

q
u
a
re

d
, 

o
r 

9
8
0
 c

e
n
ti
m

e
te

r 
p
e
r 

s
e
c
o
n
d
 s

q
u
a
re

d
),

 

a
n
d
 g

e
n
e
ra

lly
 e

x
p
re

s
s
e
d
 a

s
 a

 p
e
rc

e
n
ta

g
e
 o

f 
g

ra
v
it
y
. 

P
o

te
n

ti
a
ll

y
 
a
c
ti

v
e

 
fa

u
lt

 
- 

A
 
fa

u
lt
 
s
h
o
w

in
g

 
e
v
id

e
n
c
e
 
o
f 

m
o
v
e
m

e
n
t 

w
it
h
in

 
th

e
 
la

s
t 

1
.6

 

m
ill

io
n
 y

e
a
rs

 (
7
5
0
,0

0
0
 y

e
a
rs

 a
c
c
o
rd

in
g

 t
o
 t

h
e
 U

.S
. 

G
e
o
lo

g
ic

a
l 

S
u
rv

e
y
) 

b
u
t 

b
e
fo

re
 a

b
o
u
t 

1
1
,0

0
0
 y

e
a
rs

 a
g

o
, 
a
n
d
 t
h
a
t 

is
 c

a
p
a
b
le

 o
f 
g

e
n
e
ra

ti
n
g
 d

a
m

a
g

in
g

 e
a
rt

h
q
u
a
k
e
s
. 

P
ro

b
a
b

il
it

y
 -

 A
 s

ta
ti
s
ti
c
a
l 
m

e
a
s
u
re

 o
f 
th

e
 l
ik

e
lih

o
o
d
 t

h
a
t 

a
 h

a
z
a
rd

 e
v
e
n
t 

w
ill

 o
c
c
u
r.

 

R
e
p

la
c
e
m

e
n

t 
v
a
lu

e
 -

 T
h
e
 c

o
s
t 

o
f 

re
b
u
ild

in
g

 a
 s

tr
u
c
tu

re
. 

 T
h
is

 i
s
 u

s
u
a
lly

 e
x
p
re

s
s
e
d
 i

n
 

te
rm

s
 o

f 
c
o
s
t 

p
e
r 

s
q

u
a
re

 f
o
o
t,

 a
n
d
 r

e
fl
e
c
ts

 t
h
e
 p

re
s
e
n
t-

d
a
y
 c

o
s
t 

o
f 

la
b
o
r 

a
n
d
 m

a
te

ri
a
ls

 t
o
 

c
o
n
s
tr

u
c
t 
a
 b

u
ild

in
g
 o

f 
a
 p

a
rt

ic
u
la

r 
s
iz

e
, 

ty
p
e
 a

n
d
 q

u
a
lit

y
. 

R
e
tr

o
fi

t 
- 

A
n
y
 c

h
a
n
g

e
 m

a
d
e
 t

o
 a

n
 e

x
is

ti
n
g

 s
tr

u
c
tu

re
 t

o
 r

e
d
u
c
e
 o

r 
e
lim

in
a
te

 d
a
m

a
g

e
 t

o
 

th
a
t 
s
tr

u
c
tu

re
 f
ro

m
 f

lo
o
d
in

g
, 

e
ro

s
io

n
, 

h
ig

h
 w

in
d
s
, 

e
a
rt

h
q

u
a
k
e
s
, 
o
r 

o
th

e
r 

h
a
z
a
rd

s
 

R
ic

h
te

r 
s
c
a
le

 -
 A

 n
u
m

e
ri
c
a
l 

s
c
a
le

 o
f 

e
a
rt

h
q

u
a
k
e
 m

a
g

n
it
u
d
e
 d

e
v
is

e
d
 b

y
 s

e
is

m
o
lo

g
is

t 

C
.F

. 
R

ic
h
te

r 
in

 1
9
3
5
. 

 S
e
is

m
o
lo

g
is

ts
 n

o
 l

o
n
g

e
r 

u
s
e
 t

h
is

 m
a
g

n
it
u
d
e
 s

c
a
le

 b
e
c
a
u
s
e
 o

f 

lim
it
a
ti
o
n
s
 
in

 
h
o
w

 
it
 
m

e
a
s
u
re

s
 
la

rg
e
 
e
a
rt

h
q

u
a
k
e
s
, 

a
n
d
 
p
re

fe
r 

in
s
te

a
d
 
to

 
u
s
e
 
m

o
m

e
n
t 

m
a
g

n
it
u
d
e
 a

s
 a

 m
e
a
s
u
re

 o
f 

th
e
 e

n
e
rg

y
 r

e
le

a
s
e
d
 d

u
ri
n
g
 a

n
 e

a
rt

h
q

u
a
k
e
. 

R
is

k
 -

 T
h
e
 e

s
ti
m

a
te

d
 i
m

p
a
c
t 
th

a
t 
a
 h

a
z
a
rd

 w
o
u
ld

 h
a
v
e
 o

n
 p

e
o
p
le

, 
s
e
rv

ic
e
s
, 
fa

c
ili

ti
e
s
, 

a
n
d
 

s
tr

u
c
tu

re
s
 
in

 
a
 
c
o
m

m
u
n
it
y
; 

th
e
 
lik

e
lih

o
o
d
 
o
f 

a
 
h
a
z
a
rd

 
e
v
e
n
t 

re
s
u
lt
in

g
 
in

 
a
n
 
a
d
v
e
rs

e
 

c
o
n
d
it
io

n
 t

h
a
t 

c
a
u
s
e
s
 i

n
ju

ry
 o

r 
d
a
m

a
g

e
. 

 R
is

k
 i

s
 o

ft
e
n
 e

x
p
re

s
s
e
d
 i

n
 r

e
la

ti
v
e
 t

e
rm

s
 s

u
c
h
 

a
s
 a

 h
ig

h
, 

m
o
d
e
ra

te
 o

r 
lo

w
 l
ik

e
lih

o
o
d
 o

f 
s
u
s
ta

in
in

g
 d

a
m

a
g

e
 a

b
o
v
e
 a

 p
a
rt

ic
u
la

r 
th

re
s
h
o
ld

 

d
u
e
 t

o
 a

 s
p
e
c
if
ic

 t
y
p
e
 o

f 
h
a
z
a
rd

 e
v
e
n
t.

  
It

 a
ls

o
 c

a
n
 b

e
 e

x
p
re

s
s
e
d
 i

n
 t

e
rm

s
 o

f 
p
o
te

n
ti
a
l 

m
o
n
e
ta

ry
 l
o
s
s
e
s
 a

s
s
o
c
ia

te
d
 w

it
h
 t

h
e
 i
n
te

n
s
it
y
 o

f 
th

e
 h

a
z
a
rd

. 

S
e
is

m
ic

it
y
 -

 D
e
s
c
ri
b
e
s
 t
h
e
 l
ik

e
lih

o
o
d
 o

f 
a
n
 a

re
a
 b

e
in

g
 s

u
b
je

c
t 
to

 e
a
rt

h
q

u
a
k
e
s
. 

C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

A
-6

 
  T

e
c
to

n
ic

 p
la

te
 -

 T
o
rs

io
n
a
lly

 r
ig

id
, 

th
in

 s
e
g

m
e
n
ts

 o
f 

th
e
 e

a
rt

h
's

 l
it
h
o
s
p
h
e
re

 t
h
a
t 

m
a
y
 b

e
 

a
s
s
u
m

e
d
 t

o
 m

o
v
e
 h

o
ri
z
o
n
ta

lly
 a

n
d
 a

d
jo

in
 o

th
e
r 

p
la

te
s
. 

 I
t 

is
 t

h
e
 f

ri
c
ti
o
n
 b

e
tw

e
e
n
 p

la
te

 

b
o
u
n
d
a
ri
e
s
 t

h
a
t 
c
a
u
s
e
 s

e
is

m
ic

 a
c
ti
v
it
y
. 

T
o

p
o

g
ra

p
h

ic
 -

 C
h
a
ra

c
te

ri
z
e
s
 m

a
p
s
 t

h
a
t 

s
h
o
w

 n
a

tu
ra

l 
fe

a
tu

re
s
 a

n
d
 i
n
d
ic

a
te

 t
h
e
 p

h
y
s
ic

a
l 

s
h
a
p
e
 o

f 
th

e
 l
a
n
d
 u

s
in

g
 c

o
n
to

u
r 

lin
e
s
. 

 T
h
e
s
e
 m

a
p
s
 m

a
y
 a

ls
o
 i
n
c
lu

d
e
 m

a
n
m

a
d
e
 f
e
a
tu

re
s
. 

T
o

rn
a
d

o
 
- 

A
 
v
io

le
n
tl
y
 
ro

ta
ti
n
g

 
c
o
lu

m
n
 
o
f 

a
ir
 
e
x
te

n
d
in

g
 
fr

o
m

 
a
 
th

u
n
d
e
rs

to
rm

 
to

 
th

e
 

g
ro

u
n
d
. 

T
s
u

n
a
m

i 
- 

G
re

a
t 

s
e
a
 w

a
v
e
 p

ro
d
u
c
e
d
 b

y
 a

 s
u
b
m

a
ri
n
e
 e

a
rt

h
q

u
a
k
e
, 

la
n
d
s
lid

e
, 

o
r 

v
o
lc

a
n
ic

 

e
ru

p
ti
o
n
. 

V
u

ln
e
ra

b
il
it

y
 

- 
D

e
s
c
ri
b
e
s
 

h
o
w

 
e

x
p
o
s
e
d
 

o
r 

s
u
s
c
e
p
ti
b
le

 
to

 
d
a
m

a
g

e
 

a
n
 

a
s
s
e
t 

is
. 
 

V
u
ln

e
ra

b
ili

ty
 d

e
p
e
n
d
s
 o

n
 a

n
 a

s
s
e
t's

 c
o
n
s
tr

u
c
ti
o
n
, 
c
o
n
te

n
ts

, 
a
n
d
 t
h
e
 e

c
o
n
o
m

ic
 v

a
lu

e
 o

f 
it
s
 

fu
n
c
ti
o
n
s
. 

 L
ik

e
 i

n
d
ir
e
c
t 

d
a
m

a
g

e
s
, 

th
e
 v

u
ln

e
ra

b
ili

ty
 o

f 
o
n
e
 e

le
m

e
n
t 

o
f 

th
e
 c

o
m

m
u
n
it
y
 i

s
 

o
ft

e
n
 r

e
la

te
d
 t

o
 t

h
e
 v

u
ln

e
ra

b
ili

ty
 o

f 
a
n
o
th

e
r.

  
F

o
r 

e
x
a
m

p
le

, 
m

a
n
y
 b

u
s
in

e
s
s
e
s
 d

e
p
e
n
d
 o

n
 

u
n
in

te
rr

u
p
te

d
 e

le
c
tr

ic
a
l 

p
o
w

e
r 
–
 i

f 
a
n
 e

le
c
tr

ic
 s

u
b
s
ta

ti
o
n
 i

s
 f

lo
o
d
e
d
, 

it
 w

ill
 a

ff
e
c
t 

n
o
t 

o
n
ly

 

th
e
 s

u
b
s
ta

ti
o
n
 i
ts

e
lf
, 

b
u
t 

a
 n

u
m

b
e
r 

o
f 

b
u
s
in

e
s
s
e
s
 a

s
 w

e
ll.

  
O

ft
e
n
, 

in
d
ir
e
c
t 

e
ff

e
c
ts

 c
a
n
 b

e
 

m
u
c
h
 m

o
re

 w
id

e
s
p
re

a
d
 a

n
d
 d

a
m

a
g

in
g

 t
h
a
n
 d

ir
e
c
t 

o
n
e
s
. 

V
u

ln
e
ra

b
il
it

y
 a

s
s
e
s
s
m

e
n

t 
- 

T
h
e
 e

x
te

n
t 

o
f 

in
ju

ry
 a

n
d
 d

a
m

a
g

e
 t

h
a
t 

m
a
y
 r

e
s
u
lt
 f

ro
m

 a
 

h
a
z
a
rd

 e
v
e
n
t 

o
f 

a
 g

iv
e
n
 i

n
te

n
s
it
y
 i

n
 a

 g
iv

e
n
 a

re
a
. 

 T
h
e
 v

u
ln

e
ra

b
ili

ty
 a

s
s
e
s
s
m

e
n
t 

s
h
o
u
ld

 

a
d
d
re

s
s
 i
m

p
a
c
ts

 o
f 

h
a
z
a
rd

 e
v
e
n
ts

 o
n
 t
h
e
 e

x
is

ti
n
g
 a

n
d
 f

u
tu

re
 b

u
ilt

 e
n
v
ir
o
n
m

e
n
t.

 

W
il
d

fi
re

 -
 A

n
 u

n
c
o
n
tr

o
lle

d
 f

ir
e
 s

p
re

a
d
in

g
 t

h
ro

u
g

h
 v

e
g

e
ta

ti
v
e
 f

u
e
ls

, 
e
x
p
o
s
in

g
 a

n
d
 p

o
s
s
ib

ly
 

c
o
n
s
u
m

in
g

 s
tr

u
c
tu

re
s
. 

Z
o

n
e
 -

 A
 g

e
o
g

ra
p
h
ic

a
l 
a
re

a
 s

h
o
w

n
 o

n
 a

 F
lo

o
d
 I
n
s
u
ra

n
c
e
 R

a
te

 M
a
p

. 

1
0
0
-y

e
a
r 

fl
o

o
d

 –
 A

 f
lo

o
d
 t

h
a
t 

h
a
s
 a

 1
-p

e
rc

e
n
t 

c
h
a
n
c
e
 o

f 
b
e
in

g
 e

q
u
a
le

d
 o

r 
e
x
c
e
e
d
e
d
 i

n
 

a
n
y
 g

iv
e
n
 y

e
a
r.

  
T

h
is

 f
lo

o
d
 e

v
e
n
t 

is
 a

ls
o
 r

e
fe

rr
e
d
 t

o
 a

s
 t

h
e
 b

a
s
e
 f

lo
o
d
. 

 T
h
e
 t

e
rm

 "
1
0
0

-

y
e
a
r 

fl
o
o
d
" 

c
a
n
 b

e
 m

is
le

a
d
in

g
; 

it
 i

s
 n

o
t 

th
e
 f

lo
o
d
 t

h
a
t 

w
ill

 o
c
c
u
r 

o
n
c
e
 e

v
e
ry

 1
0
0
 y

e
a
rs

. 
 

R
a
th

e
r,

 
it
 
is

 
th

e
 
fl
o
o
d
 
e
le

v
a
ti
o
n
 
th

a
t 

h
a
s
 
a
 
1

- 
p
e
rc

e
n
t 

c
h
a
n
c
e
 
o
f 

b
e
in

g
 
e
q

u
a
le

d
 
o
r 

e
x
c
e
e
d
e
d
 e

a
c
h
 y

e
a
r.

  
T

h
e
re

fo
re

, 
th

e
 1

0
0

-y
e
a
r 

fl
o
o

d
 c

o
u
ld

 o
c
c
u
r 

m
o
re

 t
h
a
n
 o

n
c
e
 i

n
 a

 

re
la

ti
v
e
ly

 s
h
o
rt

 p
e
ri
o
d
 o

f 
ti
m

e
. 

 T
h
e
 1

0
0

-y
e
a
r 

fl
o
o
d
, 

w
h
ic

h
 i

s
 t

h
e
 s

ta
n
d
a
rd

 u
s
e
d
 b

y
 m

o
s
t 

fe
d
e
ra

l 
a
n
d
 s

ta
te

 a
g

e
n
c
ie

s
, 

is
 u

s
e
d
 b

y
 t

h
e
 N

a
ti
o
n
a
l 
F

lo
o
d
 I

n
s
u
ra

n
c
e
 P

ro
g

ra
m

 (
N

F
IP

) 
a
s
 

th
e
 s

ta
n
d
a
rd

 f
o
r 

fl
o
o
d
p
la

in
 m

a
n
a
g

e
m

e
n
t 
to

 d
e
te

rm
in

e
 t

h
e
 n

e
e
d
 f

o
r 

fl
o
o
d
 i
n
s
u
ra

n
c
e
. 
  

5
0
0
-y

e
a
r 

fl
o

o
d

 –
 A

 f
lo

o
d
 t

h
a
t 

h
a
s
 a

 0
.2

-p
e
rc

e
n
t 

c
h
a
n
c
e
 o

f 
b
e
in

g
 e

q
u
a
le

d
 o

r 
e
x
c
e
e
d
e
d
 i
n
 

a
n
y
 o

n
e
 y

e
a
r.

 



C
it

y
 o

f 
C

e
rr

it
o

s
 H

a
z
a
rd

 M
it

ig
a
ti

o
n

 P
la

n
 

A
-7

 
   H

A
Z

U
S

 M
o

d
e

ls
 

A
ft

e
r 

a
 d

e
ta

ile
d
 r

e
v
ie

w
 o

f 
th

e
 h

a
z
a
rd

 p
ro

fi
le

s
 i
n
 C

h
a
p
te

r 
3
, 

lo
s
s
 e

s
ti
m

a
te

 c
a
lc

u
la

ti
o
n
s
 f

o
r 

a
n
 e

a
rt

h
q

u
a
k
e
 s

c
e
n
a
ri
o

 w
a
s
 c

o
m

p
le

te
d
 u

s
in

g
 t

h
e
 H

A
Z

U
S

-M
H

 m
o
d
e
l 

fo
r 

a
 s

c
e
n
a
ri
o
 o

n
 

th
e
 N

e
w

p
o
rt

-I
n
g

le
w

o
o
d
 F

a
u
lt
 a

n
d
 t
h
e
 P

u
e
n
te

 H
ill

s
 F

a
u
lt
. 

H
A

Z
U

S
-M

H
: 

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
R

e
p

o
rt

R
e

g
io

n
 N

a
m

e
:

E
a

rt
h

q
u

a
k

e
 S

c
e

n
a

ri
o

:

P
ri

n
t 

D
a

te
: 

 

D
is

c
la

im
e
r:

T
h

e
 e

st
im

a
te

s 
o

f 
so

ci
a

l a
n

d
 e

co
n

o
m

ic
 im

p
a

ct
s 

co
n

ta
in

e
d

 i
n

 t
h

is
 r

e
p

o
rt

 w
e

re
 p

ro
d

u
ce

d
 u

s
in

g
 H

A
Z

U
S

 l
o

ss
 e

s
tim

a
tio

n
 m

e
th

o
d

o
lo

g
y 

so
ft

w
a

re
 w

h
ic

h
 is

 b
a

s
e

d
 o

n
 

cu
rr

e
n

t 
s
ci

e
n

tif
ic

 a
n

d
 e

n
g

in
e

e
ri
n

g
 k

n
o

w
le

d
g

e
. 

T
h

e
re

 a
re

 u
n

ce
rt

a
in

tie
s
 in

h
e

re
n

t 
in

 a
n

y 
lo

ss
 e

st
im

a
ti
o

n
 t

e
ch

n
iq

u
e

. 
T

h
e

re
fo

re
, 

th
e

re
 m

a
y 

b
e

 s
ig

n
ifi

ca
n

t 
d

iff
e

re
n

ce
s 

b
e

tw
e

e
n

 t
h

e
 m

o
d

e
le

d
 r

e
su

lt
s 

co
n

ta
in

e
d

 in
 t

h
is

 r
e

p
o

rt
 a

n
d

 t
h

e
 a

ct
u

a
l s

o
ci

a
l a

n
d

 e
co

n
o

m
ic

 lo
ss

e
s 

fo
llo

w
in

g
 a

 s
p

e
ci

fic
 e

a
rt

h
q

u
a

ke
. 

T
h

e
se

 r
e

su
lts

 
ca

n
 b

e
 im

p
ro

ve
d

 b
y 

u
si

n
g

 e
n

h
a

n
ce

d
 in

ve
n

to
ry

, 
g

e
o

te
ch

n
ic

a
l, 

a
n

d
 o

b
se

rv
e

d
 g

ro
u

n
d

 m
o

tio
n

 d
a

ta
.

C
it

y
 o

f 
C

e
rr

it
o

s

 N
e

w
p

o
rt

 I
n

g
le

w
o

o
d

 1

O
c
to

b
e
r 

2
1
, 
2
0
1
5

 



T
a

b
le

 o
f 

C
o

n
te

n
ts

S
e
c
ti

o
n

P
a
g

e
 #

G
e
n

e
ra

l 
D

e
s
c
ri

p
ti

o
n

 o
f 

th
e
 R

e
g

io
n

B
u

il
d

in
g

 a
n

d
 L

if
e
li
n

e
 I
n

v
e
n

to
ry

43

B
u

il
d

in
g

 I
n

v
e
n

to
ry

C
ri

ti
c
a
l 
F

a
c
il
it

y
 I
n

v
e
n

to
ry

T
ra

n
s
p

o
rt

a
ti

o
n

 a
n

d
 U

ti
li
ty

 L
if

e
li
n

e
 I
n

v
e
n

to
ry

E
a
rt

h
q

u
a
k
e
 S

c
e
n

a
ri

o
 P

a
ra

m
e
te

rs
6

D
ir

e
c
t 

E
a
rt

h
q

u
a
k
e
 D

a
m

a
g

e
7

B
u

il
d

in
g

s
 D

a
m

a
g

e

C
ri

ti
c
a
l 
F

a
c
il
it

ie
s
 D

a
m

a
g

e

T
ra

n
s
p

o
rt

a
ti

o
n

 a
n

d
 U

ti
li
ty

 L
if

e
li
n

e
 D

a
m

a
g

e

In
d

u
c
e
d

 E
a
rt

h
q

u
a
k
e
 D

a
m

a
g

e
1
1

F
ir

e
 F

o
ll
o

w
in

g
 E

a
rt

h
q

u
a
k
e

D
e
b

ri
s
 G

e
n

e
ra

ti
o

n

S
o

c
ia

l 
Im

p
a
c
t

S
h

e
lt

e
r 

R
e
q

u
ir

e
m

e
n

ts

C
a
s
u

a
lt

ie
s

E
c
o

n
o

m
ic

 L
o

s
s

1
2

B
u

il
d

in
g

 L
o

s
s
e
s

T
ra

n
s
p

o
rt

a
ti

o
n

 a
n

d
 U

ti
li
ty

 L
if

e
li
n

e
 L

o
s
s
e
s

L
o

n
g

-t
e
rm

 I
n

d
ir

e
c
t 

E
c
o

n
o

m
ic

 I
m

p
a
c
ts

A
p

p
e
n

d
ix

 A
: 

C
o

u
n

ty
 L

is
ti

n
g

 f
o

r 
th

e
 R

e
g

io
n

A
p

p
e
n

d
ix

 B
: 

R
e
g

io
n

a
l 
P

o
p

u
la

ti
o

n
 a

n
d

 B
u

il
d

in
g

 V
a
lu

e
 D

a
ta

1
3 P

a
g
e
 2

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

G
e

n
e

ra
l 

D
e

s
c

ri
p

ti
o

n
 o

f 
th

e
 R

e
g

io
n

H
A

Z
U

S
 is

 a
 r

e
g
io

n
a
l e

a
rt

h
q
u
a
ke

 lo
ss

 e
st

im
a
tio

n
 m

o
d
e
l 
th

a
t 
w

a
s
 d

e
ve

lo
p
e
d
 b

y
 t
h
e
 F

e
d
e
ra

l E
m

e
rg

e
n
cy

 M
a
n
a
g
e
m

e
n
t 
A

g
e
n
c
y 

a
n
d
 t
h
e
 N

a
tio

n
a
l I

n
st

itu
te

 o
f 
B

u
ild

in
g
 S

ci
e
n
c
e
s
. 
 T

h
e
 p

ri
m

a
ry

 p
u
rp

o
se

 o
f 
H

A
Z

U
S

 is
 t
o
 p

ro
vi

d
e
 a

 m
e
th

o
d
o
lo

g
y
 a

n
d
 s

o
ft
w

a
re

 
a
p
p
lic

a
tio

n
 t
o
 d

e
ve

lo
p
 e

a
rt

h
q
u
a
ke

 l
o
s
se

s 
a
t 
a
 r

e
g
io

n
a
l s

c
a
le

. 
 T

h
e
se

 lo
ss

 e
st

im
a
te

s 
w

o
u
ld

 b
e
 u

s
e
d
 p

ri
m

a
ri
ly

 b
y 

lo
c
a
l, 

st
a
te

 
a
n
d
 r

e
g
io

n
a
l o

ff
ic

ia
ls

 t
o
 p

la
n
 a

n
d
 s

tim
u
la

te
 e

ff
o
rt

s
 t
o
 r

e
d
u
ce

 r
is

k
s 

fr
o
m

 e
a
rt

h
q
u
a
k
e
s
 a

n
d
 t
o
 p

re
p
a
re

 f
o
r 

e
m

e
rg

e
n
c
y
 r

e
sp

o
n
s
e
 

a
n
d
 r

e
co

ve
ry

.

T
h
e
 e

a
rt

h
q
u
a
ke

 lo
ss

 e
st

im
a
te

s 
p
ro

vi
d
e
d
 i
n
 t
h
is

 r
e
p
o
rt

 w
a
s
 b

a
s
e
d
 o

n
 a

 r
e
g
io

n
 t
h
a
t 
in

cl
u
d
e
s
 1

 c
o
u
n
ty

(i
e
s)

 f
ro

m
 t
h
e
 f
o
llo

w
in

g
 

st
a
te

(s
):

C
a
lif

o
rn

ia

N
o
te

:
A

p
p
e
n
d
ix

 A
 c

o
n
ta

in
s 

a
 c

o
m

p
le

te
 li

st
in

g
 o

f 
th

e
 c

o
u
n
ti
e
s
 c

o
n
ta

in
e
d
 i
n
 t
h
e
 r

e
g
io

n
.

T
h
e
 g

e
o
g
ra

p
h
ic

a
l s

iz
e
 o

f 
th

e
 r

e
g
io

n
 is

 8
.8

8
 s

q
u
a
re

 m
ile

s 
a
n
d
 c

o
n
ta

in
s 

 1
1
 c

e
n
s
u
s
 t
ra

ct
s.

  
T

h
e
re

 a
re

 o
ve

r 
 1

5
  
th

o
u
sa

n
d
 

h
o
u
se

h
o
ld

s 
in

 t
h
e
 r

e
g
io

n
 a

n
d
 h

a
s
 a

 t
o
ta

l 
p
o
p
u
la

tio
n
 o

f 
5
1
,4

8
3
 p

e
o
p
le

 (
2
0
0
0
 C

e
n
su

s
 B

u
re

a
u
 d

a
ta

).
 T

h
e
 d

is
tr

ib
u
tio

n
 o

f 
p
o
p
u
la

tio
n
 b

y 
S

ta
te

 a
n
d
 C

o
u
n
ty

 i
s 

p
ro

vi
d
e
d
 in

 A
p
p
e
n
d
ix

 B
. 

T
h
e
re

 a
re

 a
n
 e

st
im

a
te

d
 1

7
 t
h
o
u
s
a
n
d
 b

u
ild

in
g
s
 in

 t
h
e
 r

e
g
io

n
 w

ith
 a

 t
o
ta

l 
b
u
ild

in
g
 r

e
p
la

c
e
m

e
n
t 
va

lu
e
 (

e
xc

lu
d
in

g
 c

o
n
te

n
ts

) 
o
f 

4
,3

8
8
 (

m
ill

io
n
s 

o
f 
d
o
lla

rs
).

  
A

p
p
ro

x
im

a
te

ly
 9

8
.0

0
 %

 o
f 
th

e
 b

u
ild

in
g
s 

(a
n
d
 7

7
.0

0
%

 o
f 
th

e
 b

u
ild

in
g
 v

a
lu

e
) 

a
re

 a
ss

o
ci

a
te

d
 w

it
h
 

re
si

d
e
n
tia

l h
o
u
si

n
g
.

T
h
e
 r

e
p
la

ce
m

e
n
t 
va

lu
e
 o

f 
th

e
 t
ra

n
sp

o
rt

a
tio

n
 a

n
d
 u

ti
lit

y 
lif

e
lin

e
 s

ys
te

m
s
 is

 e
st

im
a
te

d
 t
o
 b

e
 3

6
3
 a

n
d
 7

8
  
  
  
(m

ill
io

n
s
 o

f 
d
o
lla

rs
) 

, 
re

sp
e
ct

iv
e
ly

.

P
a
g
e
 3

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



H
A

Z
U

S
 e

s
tim

a
te

s 
th

a
t 
th

e
re

 a
re

 1
7
 t
h
o
u
sa

n
d
 b

u
ild

in
g
s 

in
 t
h
e
 r

e
g
io

n
 w

h
ic

h
 h

a
ve

 a
n
 a

g
g
re

g
a
te

 t
o
ta

l r
e
p
la

ce
m

e
n
t 
va

lu
e
 o

f 
4
,3

8
8
 (

m
ill

io
n
s
 o

f 
d
o
lla

rs
) 

. 
A

p
p
e
n
d
ix

 B
 p

ro
vi

d
e
s 

a
 g

e
n
e
ra

l d
is

tr
ib

u
ti
o
n
 o

f 
th

e
 b

u
ild

in
g
 v

a
lu

e
 b

y
 S

ta
te

 a
n
d
 C

o
u
n
ty

. 

 B
u

il
d

in
g

 a
n

d
 L

if
e

li
n

e
 I

n
v

e
n

to
ry

B
u

il
d

in
g

 I
n

v
e

n
to

ry

In
 t
e
rm

s 
o
f 
b
u
ild

in
g
 c

o
n
s
tr

u
c
tio

n
 t
yp

e
s
 f
o
u
n
d
 i
n
 t
h
e
 r

e
g
io

n
, 
w

o
o
d
 f
ra

m
e
 c

o
n
s
tr

u
ct

io
n
 m

a
ke

s 
u
p
 9

7
%

 o
f 
th

e
 b

u
ild

in
g
 in

ve
n
to

ry
. 
 

T
h
e
 r

e
m

a
in

in
g
 p

e
rc

e
n
ta

g
e
 is

 d
is

tr
ib

u
te

d
 b

e
tw

e
e
n
 t
h
e
 o

th
e
r 

g
e
n
e
ra

l b
u
ild

in
g
 t
yp

e
s
.

C
ri

ti
c

a
l 

F
a

c
il

it
y

 I
n

v
e

n
to

ry

H
A

Z
U

S
 b

re
a
ks

 c
ri
tic

a
l f

a
c
ili

tie
s 

in
to

 t
w

o
 (

2
) 

g
ro

u
p
s:

 e
s
se

n
tia

l f
a
c
ili

ti
e
s
 a

n
d
 h

ig
h
 p

o
te

n
tia

l 
lo

ss
 (

H
P

L
) 

fa
ci

lit
ie

s.
  
E

ss
e
n
tia

l 
fa

ci
lit

ie
s 

in
cl

u
d
e
 h

o
sp

ita
ls

, 
m

e
d
ic

a
l c

lin
ic

s,
 s

c
h
o
o
ls

, 
fir

e
 s

ta
ti
o
n
s,

 p
o
lic

e
 s

ta
ti
o
n
s 

a
n
d
 e

m
e
rg

e
n
cy

 o
p
e
ra

tio
n
s 

fa
ci

lit
ie

s.
  
H

ig
h
 

p
o
te

n
tia

l l
o
s
s 

fa
ci

lit
ie

s
 in

c
lu

d
e
 d

a
m

s
, 
le

v
e
e
s,

 m
ili

ta
ry

 i
n
s
ta

lla
ti
o
n
s,

 n
u
cl

e
a
r 

p
o
w

e
r 

p
la

n
ts

 a
n
d
 h

a
za

rd
o
u
s 

m
a
te

ri
a
l s

ite
s.

F
o
r 

e
ss

e
n
ti
a
l 
fa

ci
lit

ie
s,

 t
h
e
re

 a
re

 1
 h

o
sp

ita
ls

 i
n
 t
h
e
 r

e
g
io

n
 w

it
h
 a

 t
o
ta

l b
e
d
 c

a
p
a
ci

ty
 o

f 
1
2
4
 b

e
d
s.

  
T

h
e
re

 a
re

 2
3
 s

ch
o
o
ls

, 
1
 f
ir
e
 

s
ta

tio
n
s
, 
 1

 p
o
lic

e
 s

ta
tio

n
s 

a
n
d
  
0
 e

m
e
rg

e
n
c
y 

o
p
e
ra

ti
o
n
 f
a
ci

lit
ie

s.
  
W

ith
 r

e
sp

e
ct

 t
o
 H

P
L
 f
a
ci

lit
ie

s
, 
th

e
re

 a
re

 0
 d

a
m

s 
id

e
n
tif

ie
d
 

w
it
h
in

 t
h
e
 r

e
g
io

n
. 
 O

f 
th

e
s
e
, 
0
 o

f 
th

e
 d

a
m

s
 a

re
 c

la
s
si

fie
d
 a

s
 ‘h

ig
h
 h

a
za

rd
’. 

 T
h
e
 in

ve
n
to

ry
 a

ls
o
 in

cl
u
d
e
s 

1
3
 h

a
za

rd
o
u
s 

m
a
te

ri
a
l 

s
ite

s,
 0

 m
ili

ta
ry

 i
n
s
ta

lla
tio

n
s 

a
n
d
 0

 n
u
cl

e
a
r 

p
o
w

e
r 

p
la

n
ts

.

W
ith

in
 H

A
Z

U
S

, 
th

e
 li

fe
lin

e
 i
n
v
e
n
to

ry
 is

 d
iv

id
e
d
 b

e
tw

e
e
n
 t
ra

n
sp

o
rt

a
ti
o
n
 a

n
d
 u

til
ity

 li
fe

lin
e
 s

y
st

e
m

s
. 
 T

h
e
re

 a
re

 s
e
ve

n
 (

7
) 

tr
a
n
s
p
o
rt

a
ti
o
n
 s

ys
te

m
s 

th
a
t 
in

c
lu

d
e
 h

ig
h
w

a
y
s,

 r
a
ilw

a
ys

, 
lig

h
t 
ra

il,
 b

u
s,

 p
o
rt

s,
 f
e
rr

y 
a
n
d
 a

ir
p
o
rt

s
. 
 T

h
e
re

 a
re

 s
ix

 (
6
) 

u
til

ity
 

s
ys

te
m

s 
th

a
t 
in

cl
u
d
e
 p

o
ta

b
le

 w
a
te

r,
 w

a
s
te

w
a
te

r,
 n

a
tu

ra
l g

a
s,

 c
ru

d
e
 &

 r
e
fi
n
e
d
 o

il,
 e

le
ct

ri
c 

p
o
w

e
r 

a
n
d
 c

o
m

m
u
n
ic

a
tio

n
s.

  
T

h
e
 

lif
e
lin

e
 in

ve
n
to

ry
 d

a
ta

 a
re

 p
ro

vi
d
e
d
 i
n
 T

a
b
le

s
 2

 a
n
d
 3

. 

T
h
e
 t
o
ta

l v
a
lu

e
 o

f 
th

e
 li

fe
lin

e
 in

ve
n
to

ry
 i
s 

o
ve

r 
 4

4
1
.0

0
 (

m
ill

io
n
s 

o
f 
d
o
lla

rs
).

  
T

h
is

 in
ve

n
to

ry
 in

cl
u
d
e
s 

o
ve

r 
5
0
 k

ilo
m

e
te

rs
 o

f 
h
ig

h
w

a
ys

, 
3
0

 b
ri
d
g
e
s,

 5
0
9
 k

ilo
m

e
te

rs
 o

f 
p
ip

e
s.

 

T
ra

n
s

p
o

rt
a

ti
o

n
 a

n
d

 U
ti

li
ty

 L
if

e
li

n
e

 I
n

v
e

n
to

ry
 

P
a
g
e
 4

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

T
a
b

le
 2

: 
T

ra
n

s
p

o
rt

a
ti

o
n

 S
y
s
te

m
 L

if
e
li
n

e
 I
n

v
e
n

to
ry

S
y
s
te

m
C

o
m

p
o

n
e
n

t
#
 l
o

c
a
ti

o
n

s
/

#
 S

e
g

m
e
n

ts
R

e
p

la
c
e
m

e
n

t 
v
a
lu

e
(m

il
li

o
n

s
 o

f 
d

o
ll

a
rs

)

B
ri
d

g
e

s
 3

0
 1

0
6

.0
0

 
H

ig
h

w
a
y

S
e

g
m

e
n

ts
 2

 2
4

7
.8

0
 

T
u

n
n

e
ls

 0
 0

.0
0

 

 3
5
3
.8

0
 

S
u

b
to

ta
l

B
ri
d

g
e

s
 0

 0
.0

0
 

R
a
il
w

a
y
s

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

S
e

g
m

e
n

ts
 1

 1
0

.1
0

 

T
u

n
n

e
ls

 0
 0

.0
0

 

 1
0
.1

0
 

S
u

b
to

ta
l

B
ri
d

g
e

s
 0

 0
.0

0
 

L
ig

h
t 

R
a
il

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

S
e

g
m

e
n

ts
 0

 0
.0

0
 

T
u

n
n

e
ls

 0
 0

.0
0

 

 0
.0

0
 

S
u

b
to

ta
l

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

B
u

s

 0
.0

0
 

S
u

b
to

ta
l

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

F
e
rr

y

 0
.0

0
 

S
u

b
to

ta
l

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

P
o

rt

 0
.0

0
 

S
u

b
to

ta
l

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

A
ir

p
o

rt

R
u

n
w

a
y
s

 0
 0

.0
0

 

 0
.0

0
 

S
u

b
to

ta
l

T
o

ta
l

 3
6
3
.8

0
 

P
a
g
e
 5

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
a
b

le
 3

: 
U

ti
li
ty

 S
y
s
te

m
 L

if
e
li
n

e
 I
n

v
e
n

to
ry

S
y
s
te

m
C

o
m

p
o

n
e
n

t
#
 L

o
c
a
ti

o
n

s
 /

S
e
g

m
e
n

ts
R

e
p

la
c
e
m

e
n

t 
v
a
lu

e
(m

il
li

o
n

s
 o

f 
d

o
ll

a
rs

)

P
o

ta
b

le
 W

a
te

r
D

is
tr

ib
u

tio
n

 L
in

e
s

 5
.1

0
 

N
A

F
a

ci
lit

ie
s

 0
.0

0
 

0

P
ip

e
lin

e
s

 0
.0

0
 

0

S
u

b
to

ta
l

 5
.1

0
 

W
a
s
te

 W
a
te

r
D

is
tr

ib
u

tio
n

 L
in

e
s

 3
.1

0
 

N
A

F
a

ci
lit

ie
s

 7
8

.6
0

 
1

P
ip

e
lin

e
s

 0
.0

0
 

0

S
u

b
to

ta
l

 8
1
.6

0
 

N
a
tu

ra
l 
G

a
s

D
is

tr
ib

u
tio

n
 L

in
e

s
 2

.0
0

 
N

A

F
a

ci
lit

ie
s

 0
.0

0
 

0

P
ip

e
lin

e
s

 0
.0

0
 

0

S
u

b
to

ta
l

 2
.0

0
 

O
il
 S

y
s
te

m
s

F
a

ci
lit

ie
s

 0
.0

0
 

0

P
ip

e
lin

e
s

 0
.0

0
 

0

S
u

b
to

ta
l

 0
.0

0
 

E
le

c
tr

ic
a
l 
P

o
w

e
r

F
a

ci
lit

ie
s

 0
.0

0
 

0

S
u

b
to

ta
l

 0
.0

0
 

C
o

m
m

u
n

ic
a
ti

o
n

F
a

ci
lit

ie
s

 0
.0

0
 

0

S
u

b
to

ta
l

 0
.0

0
 

T
o

ta
l

 8
8
.8

0
 P
a
g
e
 6

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

E
a

rt
h

q
u

a
k

e
 S

c
e

n
a

ri
o

H
A

Z
U

S
 u

se
s 

th
e
 f
o
llo

w
in

g
 s

e
t 
o
f 
in

fo
rm

a
tio

n
 t
o
 d

e
fi
n
e
 t
h
e
 e

a
rt

h
q
u
a
k
e
 p

a
ra

m
e
te

rs
 u

se
d
 f
o
r 

th
e
 e

a
rt

h
q
u
a
ke

 lo
ss

 e
s
tim

a
te

 
p
ro

vi
d
e
d
 in

 t
h
is

 r
e
p
o
rt

. 

S
c
e
n

a
ri

o
 N

a
m

e

L
a
ti

tu
d

e
 o

f 
E

p
ic

e
n

te
r

E
a
rt

h
q

u
a
k
e
 M

a
g

n
it

u
d

e

D
e
p

th
 (

K
m

)

A
tt

e
n

u
a
ti

o
n

 F
u

n
c
ti

o
n

T
y
p

e
 o

f 
E

a
rt

h
q

u
a
k
e

F
a
u

lt
 N

a
m

e

H
is

to
ri

c
a
l 
E

p
ic

e
n

te
r 

ID
 #

L
o

n
g

it
u

d
e
 o

f 
E

p
ic

e
n

te
r

P
ro

b
a
b

il
is

ti
c
 R

e
tu

rn
 P

e
ri

o
d

R
u

p
tu

re
 L

e
n

g
th

 (
K

m
)

R
u

p
tu

re
 O

ri
e
n

ta
ti

o
n

 (
d

e
g

re
e
s
)

N
e
w

p
o
rt

 I
n
g
le

w
o
o
d
 1

S
o
u
rc

e

N
e
w

p
o
rt

-I
n
g
le

w
o
o
d

5
0
.5

8

0
.0

0

W
U

S
 S

h
a
llo

w
 C

ru
st

a
l E

ve
n
t 
- 

E
xt

e
n
si

o
n
a
l

0
.0

0

7
.1

0

3
3
.7

8

-1
1
8
.1

4

N
A

1
8
3

P
a
g
e
 7

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



B
u

il
d

in
g

 D
a

m
a

g
e

H
A

Z
U

S
 e

s
tim

a
te

s 
th

a
t 
a
b
o
u
t 
3
,6

3
6
 b

u
ild

in
g
s 

w
ill

 b
e
 a

t 
le

a
st

 m
o
d
e
ra

te
ly

 d
a
m

a
g
e
d
. 
T

h
is

 is
 o

ve
r 

2
1
.0

0
 %

 o
f 
th

e
 t
o
ta

l n
u
m

b
e
r 

o
f 
b
u
ild

in
g
s 

in
 t
h
e
 r

e
g
io

n
. 
T

h
e
re

 a
re

 a
n
 e

st
im

a
te

d
 9

0
 b

u
ild

in
g
s 

th
a
t 
w

ill
 b

e
 d

a
m

a
g
e
d
 b

e
yo

n
d
 r

e
p
a
ir
. 
T

h
e
 d

e
fin

iti
o
n
 o

f 
 t
h
e
 

‘d
a
m

a
g
e
 s

ta
te

s’
 is

 p
ro

vi
d
e
d
 i
n
 V

o
lu

m
e
 1

: 
C

h
a
p
te

r 
5
 o

f 
th

e
 H

A
Z

U
S

 t
e
ch

n
ic

a
l 
m

a
n
u
a
l. 

T
a
b
le

 4
 b

e
lo

w
 s

u
m

m
a
ri
e
s 

th
e
 e

xp
e
ct

e
d
 

d
a
m

a
g
e
 b

y 
g
e
n
e
ra

l o
cc

u
p
a
n
c
y 

fo
r 

th
e
 b

u
ild

in
g
s
 in

 t
h
e
 r

e
g
io

n
. 
T

a
b
le

 5
 s

u
m

m
a
ri
e
s
 t
h
e
 e

xp
e
c
te

d
 d

a
m

a
g
e
 b

y 
g
e
n
e
ra

l b
u
ild

in
g
 

ty
p
e
. 

B
u

il
d

in
g

 D
a

m
a

g
e

T
a
b

le
 4

: 
E

x
p

e
c
te

d
 B

u
il
d

in
g

 D
a
m

a
g

e
 b

y
 O

c
c
u

p
a
n

c
y

N
o

n
e

S
li
g

h
t

C
o

u
n

t
(%

)
C

o
u

n
t

M
o

d
e
ra

te
E

x
te

n
s
iv

e

(%
)

C
o

u
n

t

C
o

m
p

le
te

(%
)

C
o

u
n

t
C

o
u

n
t

(%
)

(%
)

A
g

ri
c
u

lt
u

re
 0

 0
 0

.0
0

 0
.0

0
 0

.0
0

 0
.0

0
 0

.0
0

 0
 0

 0

C
o

m
m

e
rc

ia
l

 6
7

 6
9

 1
4
.3

4
 1

2
.8

9
 2

.7
7

 0
.9

7
 1

.0
3

 1
3

 4
4

 8
9

E
d

u
c
a
ti

o
n

 0
 0

 0
.0

0
 0

.0
0

 0
.0

0
 0

.0
0

 0
.0

0
 0

 0
 0

G
o

v
e
rn

m
e
n

t
 0

 0
 0

.0
5

 0
.0

4
 0

.0
1

 0
.0

0
 0

.0
0

 0
 0

 0

In
d

u
s
tr

ia
l

 1
6

 1
6

 3
.8

5
 3

.4
1

 0
.7

2
 0

.2
3

 0
.2

5
 4

 1
2

 2
3

O
th

e
r 

R
e
s
id

e
n

ti
a
l

 4
6

 5
2

 3
.6

7
 3

.4
3

 1
.0

2
 0

.7
3

 0
.7

2
 3

 1
2

 3
3

R
e
li
g

io
n

 2
 2

 0
.3

6
 0

.3
2

 0
.0

7
 0

.0
3

 0
.0

3
 0

 1
 2

S
in

g
le

 F
a
m

il
y

 6
,3

4
3

 6
,9

9
8

 7
7
.7

3
 7

9
.9

0
 9

5
.4

1
 9

8
.0

4
 9

7
.9

6
 7

1
 2

7
1

 3
,0

5
9

T
o

ta
l

 6
,4

7
5

 7
,1

3
8

 3
,2

0
6

 3
4
0

 9
1

T
a
b

le
 5

: 
E

x
p

e
c
te

d
 B

u
il
d

in
g

 D
a
m

a
g

e
 b

y
 B

u
il
d

in
g

 T
y
p

e
 (

A
ll
 D

e
s
ig

n
 L

e
v
e
ls

)

E
x
te

n
s
iv

e

C
o

u
n

t

C
o

m
p

le
te

(%
)

C
o

u
n

t
(%

)
C

o
u

n
t

M
o

d
e
ra

te

(%
)

C
o

u
n

t

S
li
g

h
t

(%
)

C
o

u
n

t

N
o

n
e

(%
)

W
o

o
d

 6
,3

3
7
 

 7
0
2
3
 

 3
,0

4
3
 

 2
5
5
 

 7
0
 

 9
7
.8

8
 9

8
.3

8
 9

4
.8

9
 7

5
.0

2
 7

7
.1

5

S
te

e
l

 1
5
 

 1
7
 

 3
1
 

 1
7
 

 6
 

 0
.2

4
 0

.2
4

 0
.9

6
 5

.1
3

 6
.1

3

C
o

n
c
re

te
 1

4
 

 1
7
 

 1
8
 

 1
0
 

 3
 

 0
.2

2
 0

.2
4

 0
.5

6
 2

.8
7

 3
.1

0

P
re

c
a
s
t

 2
0
 

 2
1
 

 3
0
 

 1
4
 

 4
 

 0
.3

1
 0

.2
9

 0
.9

3
 4

.2
5

 4
.0

9

R
M

 8
4
 

 5
4
 

 7
2
 

 3
4
 

 4
 

 1
.3

0
 0

.7
6

 2
.2

6
 9

.9
1

 4
.7

8

U
R

M
 3

 
 4

 
 6

 
 4

 
 3

 
 0

.0
5

 0
.0

6
 0

.2
0

 1
.2

0
 2

.8
8

M
H

 1
 

 2
 

 6
 

 5
 

 2
 

 0
.0

1
 0

.0
3

 0
.1

9
 1

.6
1

 1
.8

6

T
o

ta
l

*N
o
te

:
R

M
R

e
in

fo
rc

e
d
 M

a
s
o
n
ry

U
R

M
U

n
re

in
fo

rc
e
d
 M

a
s
o
n
ry

M
a
n
u
fa

ct
u
re

d
 H

o
u
si

n
g

M
H

 6
,4

7
5

 7
,1

3
8

 3
,2

0
6

 3
4
0

 9
1

P
a
g
e
 8

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

 E
s

s
e

n
ti

a
l 

F
a

c
il

it
y

 D
a

m
a

g
e

B
e
fo

re
 t
h
e
 e

a
rt

h
q
u
a
ke

, 
th

e
 r

e
g
io

n
 h

a
d
 1

2
4
 h

o
sp

ita
l b

e
d
s 

a
va

ila
b
le

 f
o
r 

u
s
e
. 
 O

n
 t
h
e
 d

a
y 

o
f 
th

e
 e

a
rt

h
q
u
a
k
e
, 
th

e
 m

o
d
e
l 

e
st

im
a
te

s 
th

a
t 
o
n
ly

 7
1
 h

o
sp

ita
l b

e
d
s 

(5
8
.0

0
%

) 
a
re

 a
va

ila
b
le

 f
o
r 

u
se

 b
y
 p

a
ti
e
n
ts

 a
lr
e
a
d
y 

in
 t
h
e
 h

o
sp

it
a
l 
a
n
d
 t
h
o
s
e
 i
n
ju

re
d
 b

y 
th

e
 e

a
rt

h
q
u
a
ke

. 
 A

ft
e
r 

o
n
e
 w

e
e
k,

 9
3
.0

0
%

 o
f 
th

e
 b

e
d
s
 w

ill
 b

e
 b

a
ck

 in
 s

e
rv

ic
e
. 
 B

y
 3

0
 d

a
y
s,

 1
0
0
.0

0
%

 w
ill

 b
e
 o

p
e
ra

tio
n
a
l.

T
a
b

le
 6

: 
E

x
p

e
c
te

d
 D

a
m

a
g

e
 t

o
 E

s
s
e
n

ti
a
l 
F

a
c
il
it

ie
s

T
o

ta
l 

D
a
m

a
g

e
 >

 5
0
%

A
t 

L
e
a
s
t 

M
o

d
e
ra

te

#
 F

a
c
il
it

ie
s

 

C
o

m
p

le
te

D
a
m

a
g

e
 >

 5
0
%

C
la

s
s
if

ic
a
ti

o
n

 W
it

h
 F

u
n

c
ti

o
n

a
li
ty

 
>

 5
0
%

 o
n

 d
a
y
 1

H
o

s
p

it
a
ls

 1
 

 0
 

 0
 

 1

S
c
h

o
o

ls
 2

3
 

 0
 

 0
 

 0

E
O

C
s

 0
 

 0
 

 0
 

 0

P
o

li
c
e
S

ta
ti

o
n

s
 1

 
 0

 
 0

 
 0

F
ir

e
S

ta
ti

o
n

s
 1

 
 0

 
 0

 
 0

P
a
g
e
 9

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



 T
ra

n
s

p
o

rt
a

ti
o

n
 a

n
d

 U
ti

li
ty

 L
if

e
li

n
e

 D
a

m
a

g
e

 

T
a
b
le

 7
 p

ro
vi

d
e
s 

d
a
m

a
g
e
 e

st
im

a
te

s 
fo

r 
th

e
 t
ra

n
sp

o
rt

a
tio

n
 s

ys
te

m
.

T
a

b
le

 7
: 

E
x

p
e

c
te

d
 D

a
m

a
g

e
 t

o
 t

h
e

 T
ra

n
s
p

o
rt

a
ti

o
n

 S
y
s
te

m
s

N
u

m
b

e
r 

o
f 

L
o

c
a
ti

o
n

s
 

L
o

c
a
ti

o
n

s
/

W
it

h
 a

t 
L

e
a
s
t

A
ft

e
r 

D
a
y
 7

A
ft

e
r 

D
a
y
 1

W
it

h
 F

u
n

c
ti

o
n

a
li
ty

 >
 5

0
 %

D
a
m

a
g

e
W

it
h

 C
o

m
p

le
te

S
y
s
te

m
C

o
m

p
o

n
e
n

t

M
o

d
. 
D

a
m

a
g

e
S

e
g

m
e
n

ts

H
ig

h
w

a
y

S
e
g
m

e
n
ts

 2
 0

 0
 2

 2

B
ri
d
g
e
s

 3
0

 2
 0

 2
8

 2
9

T
u
n
n
e
ls

 0
 0

 0
 0

 0

R
a
il
w

a
y
s

S
e
g
m

e
n
ts

 1
 0

 0
 1

 1

B
ri
d
g
e
s

 0
 0

 0
 0

 0

T
u
n
n
e
ls

 0
 0

 0
 0

 0

F
a
ci

lit
ie

s
 0

 0
 0

 0
 0

L
ig

h
t 

R
a
il

S
e
g
m

e
n
ts

 0
 0

 0
 0

 0

B
ri
d
g
e
s

 0
 0

 0
 0

 0

T
u
n
n
e
ls

 0
 0

 0
 0

 0

F
a
ci

lit
ie

s
 0

 0
 0

 0
 0

B
u

s
F

a
ci

lit
ie

s
 0

 0
 0

 0
 0

F
e
rr

y
F

a
ci

lit
ie

s
 0

 0
 0

 0
 0

P
o

rt
F

a
ci

lit
ie

s
 0

 0
 0

 0
 0

A
ir

p
o

rt
F

a
ci

lit
ie

s
 0

 0
 0

 0
 0

R
u
n
w

a
ys

 0
 0

 0
 0

 0

T
a
b
le

s 
8
-1

0
 p

ro
vi

d
e
 in

fo
rm

a
tio

n
 o

n
 t
h
e
 d

a
m

a
g
e
 t
o
 t
h
e
 u

til
ity

 li
fe

lin
e
 s

y
st

e
m

s
. 
 T

a
b
le

 8
 p

ro
vi

d
e
s 

d
a
m

a
g
e
 t
o
 t
h
e
 u

til
ity

 s
ys

te
m

 
fa

ci
lit

ie
s.

  
T

a
b
le

 9
 p

ro
vi

d
e
s
 e

st
im

a
te

s
 o

n
 t
h
e
 n

u
m

b
e
r 

o
f 
le

a
ks

 a
n
d
 b

re
a
ks

 b
y 

th
e
 p

ip
e
lin

e
s
 o

f 
th

e
 u

til
ity

 s
ys

te
m

s.
  
F

o
r 

e
le

ct
ri
c 

p
o
w

e
r 

a
n
d
 p

o
ta

b
le

 w
a
te

r,
 H

A
Z

U
S

 p
e
rf

o
rm

s 
a
 s

im
p
lif

ie
d
 s

ys
te

m
 p

e
rf

o
rm

a
n
ce

 a
n
a
ly

si
s.

  
T

a
b
le

 1
0
 p

ro
vi

d
e
s 

a
 s

u
m

m
a
ry

 o
f 
th

e
 

s
ys

te
m

 p
e
rf

o
rm

a
n
c
e
 in

fo
rm

a
tio

n
.

N
o
te

: 
R

o
a
d
w

a
y 

se
g
m

e
n
ts

, 
ra

ilr
o
a
d
 t
ra

ck
s 

a
n
d
 l
ig

h
t 
ra

il 
tr

a
ck

s
 a

re
 a

s
su

m
e
d
 t
o
 b

e
 d

a
m

a
g
e
d
 b

y
 g

ro
u
n
d
 f
a
ilu

re
 o

n
ly

. 
 I
f 
g
ro

u
n
d
 

fa
ilu

re
 m

a
p
s 

a
re

 n
o
t 
p
ro

vi
d
e
d
, 
d
a
m

a
g
e
 e

st
im

a
te

s
 t
o
 t
h
e
s
e
 c

o
m

p
o
n
e
n
ts

 w
ill

 n
o
t 
b
e
 c

o
m

p
u
te

d
.

P
a
g
e
 1

0
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

T
a
b

le
 8

 :
 E

x
p

e
c
te

d
 U

ti
li
ty

 S
y
s
te

m
 F

a
c
il
it

y
 D

a
m

a
g

e

W
it

h
 a

t 
L

e
a
s
t

w
it

h
 F

u
n

c
ti

o
n

a
li
ty

 >
 5

0
 %

A
ft

e
r 

D
a
y
 7

A
ft

e
r 

D
a
y
 1

W
it

h
 C

o
m

p
le

te

D
a
m

a
g

e

S
y
s
te

m

#
 o

f 
L

o
c
a
ti

o
n

s

M
o

d
e
ra

te
 D

a
m

a
g

e

T
o

ta
l 
#

P
o

ta
b

le
 W

a
te

r
 0

 0
 0

 0
 0

W
a
s
te

 W
a
te

r
 1

 1
 0

 0
 1

N
a
tu

ra
l 
G

a
s

 0
 0

 0
 0

 0

O
il
 S

y
s
te

m
s

 0
 0

 0
 0

 0

E
le

c
tr

ic
a
l 
P

o
w

e
r

 0
 0

 0
 0

 0

C
o

m
m

u
n

ic
a
ti

o
n

 0
 0

 0
 0

 0

T
a
b

le
 9

 :
 E

x
p

e
c
te

d
 U

ti
li
ty

 S
y
s
te

m
 P

ip
e
li
n

e
 D

a
m

a
g

e
 (

S
it

e
 S

p
e
c
if

ic
)

S
y

s
te

m

B
re

a
k
s

N
u

m
b

e
r 

o
f 

L
e
a
k
s

N
u

m
b

e
r 

o
f

L
e

n
g

th
 (

k
m

s
)

T
o

ta
l 

P
ip

e
li

n
e

s

P
o

ta
b

le
 W

a
te

r
 2

5
5

 1
5
6

 3
9

W
a
s
te

 W
a
te

r
 1

5
3

 1
2
3

 3
1

N
a
tu

ra
l 
G

a
s

 1
0
2

 1
3
2

 3
3

O
il

 0
 0

 0

P
o

ta
b

le
 W

a
te

r

E
le

c
tr

ic
 P

o
w

e
r

T
o

ta
l 
#
 o

f 

H
o

u
s
e
h

o
ld

s
A

t 
D

a
y
 3

A
t 

D
a
y
 7

A
t 

D
a
y
 3

0

N
u

m
b

e
r 

o
f 

H
o

u
s
e
h

o
ld

s
 w

it
h

o
u

t 
S

e
rv

ic
e

T
a
b

le
 1

0
: 

E
x
p

e
c
te

d
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 E

le
c
tr

ic
 P

o
w

e
r 

S
y
s
te

m
 P

e
rf

o
rm

a
n

c
e

A
t 

D
a
y
 9

0

 1
5
,3

8
9

 3
,6

8
9

 0
 0

 0
 0

 1
,7

0
5

 9
2
4

 3
1
1

 4
9

 3

A
t 

D
a
y
 1

P
a
g
e
 1

1
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



F
ir

e
 F

o
ll

o
w

in
g

 E
a

rt
h

q
u

a
k

e

F
ir
e
s 

o
ft
e
n
 o

c
cu

r 
a
ft
e
r 

a
n
 e

a
rt

h
q
u
a
ke

. 
 B

e
ca

u
s
e
 o

f 
th

e
 n

u
m

b
e
r 

o
f 
fi
re

s 
a
n
d
 t
h
e
 la

ck
 o

f 
w

a
te

r 
to

 f
ig

h
t 
th

e
 f
ir
e
s,

 t
h
e
y 

ca
n
 o

ft
e
n
 

b
u
rn

 o
u
t 
o
f 
c
o
n
tr

o
l. 

 H
A

Z
U

S
 u

s
e
s
 a

 M
o
n
te

 C
a
rl
o
 s

im
u
la

ti
o
n
 m

o
d
e
l t

o
 e

s
tim

a
te

 t
h
e
 n

u
m

b
e
r 

o
f 
ig

n
iti

o
n
s 

a
n
d
 t
h
e
 a

m
o
u
n
t 
o
f 

b
u
rn

t 
a
re

a
. 
 F

o
r 

th
is

 s
ce

n
a
ri
o
, 
th

e
 m

o
d
e
l e

st
im

a
te

s 
th

a
t 
th

e
re

 w
ill

 b
e
 3

 ig
n
it
io

n
s 

th
a
t 
w

ill
 b

u
rn

 a
b
o
u
t 
0
.0

2
 s

q
. 
m

i 0
.2

2
 %

 o
f 
th

e
 

re
g
io

n
’s

 t
o
ta

l 
a
re

a
.)

  
T

h
e
 m

o
d
e
l a

ls
o
 e

s
tim

a
te

s
 t
h
a
t 
th

e
 f
ir
e
s 

w
ill

 d
is

p
la

ce
 a

b
o
u
t 
7
5
 p

e
o
p
le

 a
n
d
 b

u
rn

 a
b
o
u
t 
7
 (

m
ill

io
n
s 

o
f 

d
o
lla

rs
) 

o
f 
b
u
ild

in
g
 v

a
lu

e
.

D
e

b
ri

s
 G

e
n

e
ra

ti
o

n

H
A

Z
U

S
 e

s
tim

a
te

s 
th

e
 a

m
o
u
n
t 
o
f 
d
e
b
ri
s 

th
a
t 
w

ill
 b

e
 g

e
n
e
ra

te
d
 b

y
 t
h
e
 e

a
rt

h
q
u
a
k
e
. 
 T

h
e
 m

o
d
e
l b

re
a
ks

 t
h
e
 d

e
b
ri
s 

in
to

 t
w

o
 

g
e
n
e
ra

l c
a
te

g
o
ri
e
s
: 
a
) 

B
ri
ck

/W
o
o
d
 a

n
d
 b

) 
R

e
in

fo
rc

e
d
 C

o
n
cr

e
te

/S
te

e
l.
  
T

h
is

 d
is

ti
n
ct

io
n
 is

 m
a
d
e
 b

e
ca

u
se

 o
f 
th

e
 d

iff
e
re

n
t 
ty

p
e
s 

o
f 
m

a
te

ri
a
l 
h
a
n
d
lin

g
 e

q
u
ip

m
e
n
t 
re

q
u
ir
e
d
 t
o
 h

a
n
d
le

 t
h
e
 d

e
b
ri
s.

 

T
h
e
 m

o
d
e
l 
e
s
tim

a
te

s 
th

a
t 
a
 t
o
ta

l o
f 
0
.0

0
 m

ill
io

n
 t
o
n
s 

o
f 
d
e
b
ri
s 

w
ill

 b
e
 g

e
n
e
ra

te
d
. 
 O

f 
th

e
 t
o
ta

l a
m

o
u
n
t,
 B

ri
ck

/W
o
o
d
 c

o
m

p
ri
se

s 
3
1
.0

0
%

 o
f 
th

e
 t
o
ta

l, 
w

ith
 t
h
e
 r

e
m

a
in

d
e
r 

b
e
in

g
 R

e
in

fo
rc

e
d
 C

o
n
c
re

te
/S

te
e
l. 

 I
f 
th

e
 d

e
b
ri
s
 t
o
n
n
a
g
e
 is

 c
o
n
ve

rt
e
d
 t
o
 a

n
 e

st
im

a
te

d
 

n
u
m

b
e
r 

o
f 
tr

u
ck

lo
a
d
s,

 it
 w

ill
 r

e
q
u
ir
e
 0

  
tr

u
c
kl

o
a
d
s
 (

@
2
5
 t
o
n
s
/t
ru

c
k)

 t
o
 r

e
m

o
ve

 t
h
e
 d

e
b
ri
s
 g

e
n
e
ra

te
d
 b

y 
th

e
 e

a
rt

h
q
u
a
ke

.

In
d

u
c

e
d

 E
a

rt
h

q
u

a
k

e
 D

a
m

a
g

e

P
a
g
e
 1

2
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

S
h

e
lt

e
r 

R
e

q
u

ir
e

m
e

n
t

H
A

Z
U

S
 e

st
im

a
te

s 
th

e
 n

u
m

b
e
r 

o
f 
h
o
u
s
e
h
o
ld

s
 t
h
a
t 
a
re

 e
x
p
e
ct

e
d
 t
o
 b

e
 d

is
p
la

ce
d
 f
ro

m
 t
h
e
ir
 h

o
m

e
s
 d

u
e
 t
o
 t
h
e
 e

a
rt

h
q
u
a
ke

 a
n
d
 

th
e
 n

u
m

b
e
r 

o
f 
d
is

p
la

ce
d
 p

e
o
p
le

 t
h
a
t 
w

ill
 r

e
q
u
ir
e
 a

cc
o
m

m
o
d
a
tio

n
s 

in
 t
e
m

p
o
ra

ry
 p

u
b
lic

 s
h
e
lt
e
rs

. 
 T

h
e
 m

o
d
e
l 
e
st

im
a
te

s 
(1

2
1
 

h
o
u
se

h
o
ld

s 
to

 b
e
 d

is
p
la

ce
d
 d

u
e
 t
o
 t
h
e
 e

a
rt

h
q
u
a
ke

. 
O

f 
th

e
se

, 
 2

4
 p

e
o
p
le

 (
o
u
t 
o
f 
a
 t
o
ta

l p
o
p
u
la

tio
n
 o

f 
5
1
,4

8
3
 w

ill
 s

e
e
k 

te
m

p
o
ra

ry
 s

h
e
lte

r 
in

 p
u
b
lic

 s
h
e
lte

rs
.

C
a

s
u

a
lt

ie
s

H
A

Z
U

S
 e

st
im

a
te

s 
th

e
 n

u
m

b
e
r 

o
f 
p
e
o
p
le

 t
h
a
t 
w

ill
 b

e
 i
n
ju

re
d
 a

n
d
 k

ill
e
d
 b

y 
th

e
 e

a
rt

h
q
u
a
ke

. 
 T

h
e
 c

a
s
u
a
lti

e
s 

a
re

 b
ro

k
e
n
 d

o
w

n
 

in
to

 f
o
u
r 

(4
) 

se
ve

ri
ty

 le
ve

ls
 t
h
a
t 
d
e
sc

ri
b
e
 t
h
e
 e

xt
e
n
t 
o
f 
th

e
 i
n
ju

ri
e
s.

  
T

h
e
 le

ve
ls

 a
re

 d
e
s
cr

ib
e
d
 a

s 
fo

llo
w

s;

· 
S

e
ve

ri
ty

 L
e
ve

l 1
:I

n
ju

ri
e
s 

w
ill

 r
e
q
u
ir
e
 m

e
d
ic

a
l a

tt
e
n
ti
o
n
 b

u
t 
h
o
s
p
ita

liz
a
tio

n
 is

 n
o
t 
n
e
e
d
e
d
.

· 
S

e
ve

ri
ty

 L
e
ve

l 2
:I

n
ju

ri
e
s 

w
ill

 r
e
q
u
ir
e
 h

o
s
p
it
a
liz

a
tio

n
 b

u
t 
a
re

 n
o
t 
co

n
s
id

e
re

d
 l
ife

-t
h
re

a
te

n
in

g
· 
S

e
ve

ri
ty

 L
e
ve

l 3
:I

n
ju

ri
e
s 

w
ill

 r
e
q
u
ir
e
 h

o
s
p
it
a
liz

a
tio

n
 a

n
d
 c

a
n
 b

e
co

m
e
 l
ife

 t
h
re

a
te

n
in

g
 if

 n
o
t 

  
  
  
  
  
  
  
 p

ro
m

p
tly

 t
re

a
te

d
.

· 
S

e
ve

ri
ty

 L
e
ve

l 4
:V

ic
tim

s 
a
re

 k
ill

e
d
 b

y 
th

e
 e

a
rt

h
q
u
a
ke

.

T
h
e
 c

a
su

a
lty

 e
st

im
a
te

s 
a
re

 p
ro

vi
d
e
d
 f
o
r 

th
re

e
 (

3
) 

tim
e
s
 o

f 
d
a
y:

 2
:0

0
 A

M
, 
2
:0

0
 P

M
 a

n
d
 5

:0
0
 P

M
. 
 T

h
e
se

 t
im

e
s
 r

e
p
re

se
n
t 
th

e
 

p
e
ri
o
d
s 

o
f 
th

e
 d

a
y 

th
a
t 
d
iff

e
re

n
t 
se

c
to

rs
 o

f 
th

e
 c

o
m

m
u
n
ity

 a
re

 a
t 
th

e
ir
 p

e
a
k 

o
c
cu

p
a
n
c
y 

lo
a
d
s.

  
T

h
e
 2

:0
0
 A

M
 e

st
im

a
te

 
co

n
si

d
e
rs

 t
h
a
t 
th

e
 r

e
si

d
e
n
tia

l o
c
cu

p
a
n
c
y 

lo
a
d
 is

 m
a
x
im

u
m

, 
th

e
 2

:0
0
 P

M
 e

s
tim

a
te

 c
o
n
s
id

e
rs

 t
h
a
t 
th

e
 e

d
u
ca

tio
n
a
l,
 c

o
m

m
e
rc

ia
l 

a
n
d
 in

d
u
st

ri
a
l s

e
ct

o
r 

lo
a
d
s 

a
re

 m
a
xi

m
u
m

 a
n
d
 5

:0
0
 P

M
 r

e
p
re

s
e
n
ts

 p
e
a
k 

c
o
m

m
u
te

 t
im

e
.

T
a
b
le

 1
1
 p

ro
vi

d
e
s 

a
 s

u
m

m
a
ry

 o
f 
th

e
 c

a
su

a
lt
ie

s
 e

s
tim

a
te

d
 f
o
r 

th
is

 e
a
rt

h
q
u
a
ke

S
o

c
ia

l 
Im

p
a

c
t

P
a
g
e
 1

3
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
a
b

le
 1

1
: 

C
a
s
u

a
lt

y
 E

s
ti

m
a
te

s

L
e
v
e
l 
4

L
e
v
e
l 
3

L
e
v
e
l 
2

L
e
v
e
l 
1  3

C
o
m

m
e
rc

ia
l

 1
 0

 0
2
 A

M

 0
C

o
m

m
u
tin

g
 0

 0
 0

 0
E

d
u
ca

tio
n
a
l

 0
 0

 0

 0
H

o
te

ls
 0

 0
 0

 1
In

d
u
st

ri
a
l

 0
 0

 0

 5
O

th
e
r-

R
e
si

d
e
n
tia

l
 1

 0
 0

 5
2

S
in

g
le

 F
a
m

ily
 7

 0
 0

 6
3

 9
 1

 1
T

o
ta

l

 1
7
6

C
o
m

m
e
rc

ia
l

 4
5

 7
 1

3
2
 P

M

 0
C

o
m

m
u
tin

g
 0

 0
 0

 2
6

E
d
u
ca

tio
n
a
l

 6
 1

 2

 0
H

o
te

ls
 0

 0
 0

 1
1

In
d
u
st

ri
a
l

 3
 0

 1

 1
O

th
e
r-

R
e
si

d
e
n
tia

l
 0

 0
 0

 8
S

in
g
le

 F
a
m

ily
 1

 0
 0

 2
2
2

 5
6

 9
 1

6
T

o
ta

l

 1
2
5

C
o
m

m
e
rc

ia
l

 3
2

 5
 9

5
 P

M

 9
C

o
m

m
u
tin

g
 1

2
 2

0
 4

 5
E

d
u
ca

tio
n
a
l

 1
 0

 0

 0
H

o
te

ls
 0

 0
 0

 7
In

d
u
st

ri
a
l

 2
 0

 1

 2
O

th
e
r-

R
e
si

d
e
n
tia

l
 0

 0
 0

 2
0

S
in

g
le

 F
a
m

ily
 3

 0
 0

 1
6
8

 5
0

 2
5

 1
4

T
o

ta
l

P
a
g
e
 1

4
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

E
c

o
n

o
m

ic
 L

o
s

s
 

T
h
e
 t
o
ta

l e
co

n
o
m

ic
 lo

ss
 e

st
im

a
te

d
 f
o
r 

th
e
 e

a
rt

h
q
u
a
ke

 is
 4

9
2
.8

3
 (

m
ill

io
n
s 

o
f 
d
o
lla

rs
),

 w
h
ic

h
 in

cl
u
d
e
s
 b

u
ild

in
g
 a

n
d
 li

fe
lin

e
 

re
la

te
d
 lo

ss
e
s 

b
a
se

d
 o

n
 t
h
e
 r

e
g
io

n
's

 a
va

ila
b
le

 i
n
v
e
n
to

ry
. 
T

h
e
 f
o
llo

w
in

g
 t
h
re

e
 s

e
ct

io
n
s 

p
ro

vi
d
e
 m

o
re

 d
e
ta

ile
d
 in

fo
rm

a
tio

n
 

a
b
o
u
t 
th

e
se

 lo
ss

e
s.

B
u

il
d

in
g

-R
e

la
te

d
 L

o
s

s
e

s

T
h
e
 b

u
ild

in
g
 lo

ss
e
s 

a
re

 b
ro

ke
n
 in

to
 t
w

o
 c

a
te

g
o
ri
e
s:

 d
ir
e
c
t 
b
u
ild

in
g
 lo

s
se

s 
a
n
d
 b

u
s
in

e
ss

 in
te

rr
u
p
ti
o
n
 l
o
s
se

s
. 
 T

h
e
 d

ir
e
ct

 
b
u
ild

in
g
 lo

ss
e
s 

a
re

 t
h
e
 e

st
im

a
te

d
 c

o
s
ts

 t
o
 r

e
p
a
ir
 o

r 
re

p
la

ce
 t
h
e
 d

a
m

a
g
e
 c

a
u
s
e
d
 t
o
 t
h
e
 b

u
ild

in
g
 a

n
d
 i
ts

 c
o
n
te

n
ts

. 
 T

h
e
 

b
u
si

n
e
ss

 in
te

rr
u
p
tio

n
 lo

ss
e
s 

a
re

 t
h
e
 l
o
s
se

s 
a
s
so

c
ia

te
d
 w

it
h
 i
n
a
b
ili

ty
 t
o
 o

p
e
ra

te
 a

 b
u
si

n
e
s
s 

b
e
ca

u
s
e
 o

f 
th

e
 d

a
m

a
g
e
 s

u
st

a
in

e
d
 

d
u
ri
n
g
 t
h
e
 e

a
rt

h
q
u
a
ke

. 
 B

u
si

n
e
ss

 i
n
te

rr
u
p
ti
o
n
 lo

s
se

s 
a
ls

o
 in

cl
u
d
e
 t
h
e
 t
e
m

p
o
ra

ry
 li

vi
n
g
 e

xp
e
n
se

s 
fo

r 
th

o
se

 p
e
o
p
le

 d
is

p
la

c
e
d
 

fr
o
m

 t
h
e
ir
 h

o
m

e
s 

b
e
ca

u
se

 o
f 
th

e
 e

a
rt

h
q
u
a
k
e
.

T
h
e
 t
o
ta

l b
u
ild

in
g
-r

e
la

te
d
 lo

ss
e
s 

w
e
re

  
4
6
3
.4

3
 (

m
ill

io
n
s
 o

f 
d
o
lla

rs
);

  
1
0
 %

 o
f 
th

e
 e

s
tim

a
te

d
 l
o
s
se

s 
w

e
re

 r
e
la

te
d
 t
o
 t
h
e
 b

u
si

n
e
s
s 

in
te

rr
u
p
tio

n
 o

f 
th

e
 r

e
g
io

n
. 
 B

y 
fa

r,
 t
h
e
 la

rg
e
st

 l
o
ss

 w
a
s 

s
u
st

a
in

e
d
 b

y 
th

e
 r

e
si

d
e
n
ti
a
l o

cc
u
p
a
n
c
ie

s 
w

h
ic

h
 m

a
d
e
 u

p
 o

v
e
r 

5
4
 %

 o
f 

th
e
 t
o
ta

l l
o
ss

. 
 T

a
b
le

 1
2
 b

e
lo

w
 p

ro
vi

d
e
s 

a
 s

u
m

m
a
ry

 o
f 
th

e
 lo

ss
e
s 

a
s
so

ci
a
te

d
 w

ith
 t
h
e
 b

u
ild

in
g
 d

a
m

a
g
e
.

T
a
b

le
 1

2
: 

B
u

il
d

in
g

-R
e
la

te
d

 E
c
o

n
o

m
ic

 L
o

s
s
 E

s
ti

m
a
te

s

(M
ill

io
n
s 

o
f 
d
o
lla

rs
)

T
o

ta
l 

O
th

e
rs

In
d

u
s
tr

ia
l

C
o

m
m

e
rc

ia
l

O
th

e
r

R
e
s
id

e
n

ti
a
l

A
re

a
S

in
g

le
  

F
a
m

il
y

C
a
te

g
o

ry

In
c
o

m
e
 L

o
s
e
s W

a
g
e

 0
.0

0
 

 1
6
.0

8
 

 0
.8

8
 

 0
.2

2
 

 1
7
.5

4
 

 0
.3

6
 

C
a
p
ita

l-
R

e
la

te
d

 0
.0

0
 

 1
2
.9

0
 

 0
.5

5
 

 0
.0

9
 

 1
3
.6

9
 

 0
.1

6
 

R
e
n
ta

l
 4

.4
0
 

 8
.0

3
 

 0
.5

1
 

 0
.1

0
 

 1
3
.8

6
 

 0
.8

3
 

R
e
lo

ca
tio

n
 0

.4
9
 

 0
.5

0
 

 0
.0

6
 

 0
.0

5
 

 1
.1

2
 

 0
.0

2
 

 4
.9

0
 

S
u

b
to

ta
l

 1
.3

7
 

 3
7
.5

1
 

 1
.9

9
 

 0
.4

5
 

 4
6
.2

1
 

C
a
p

it
a
l 
S

to
c
k
 L

o
s
e
s

S
tr

u
ct

u
ra

l
 3

0
.2

9
 

 2
7
.6

7
 

 5
.7

8
 

 1
.2

7
 

 6
6
.0

6
 

 1
.0

6
 

N
o
n
_
S

tr
u
ct

u
ra

l
 1

5
5
.4

8
 

 6
5
.0

6
 

 1
8
.9

8
 

 4
.1

0
 

 2
5
0
.0

6
 

 6
.4

4
 

C
o
n
te

n
t

 4
9
.4

2
 

 3
1
.1

0
 

 1
3
.1

9
 

 1
.8

4
 

 9
7
.1

2
 

 1
.5

8
 

In
ve

n
to

ry
 0

.0
0
 

 1
.7

6
 

 2
.2

0
 

 0
.0

1
 

 3
.9

8
 

 0
.0

0
 

 2
3
5
.1

9
 

S
u

b
to

ta
l

 9
.0

7
 

 1
2
5
.6

0
 

 4
0
.1

5
 

 7
.2

2
 

 4
1
7
.2

2
 

T
o

ta
l

 2
4
0
.0

9
 

 1
0
.4

4
 

 1
6
3
.1

0
 

 4
2
.1

4
 

 7
.6

7
 

 4
6
3
.4

3
 

P
a
g
e
 1

5
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
ra

n
s

p
o

rt
a

ti
o

n
 a

n
d

 U
ti

li
ty

 L
if

e
li

n
e

 L
o

s
s

e
s

F
o
r 

th
e
 t
ra

n
sp

o
rt

a
tio

n
 a

n
d
 u

til
ity

 li
fe

lin
e
 s

ys
te

m
s,

 H
A

Z
U

S
 c

o
m

p
u
te

s
 t
h
e
 d

ir
e
c
t 
re

p
a
ir
 c

o
s
t 
fo

r 
e
a
ch

 c
o
m

p
o
n
e
n
t 
o
n
ly

. 
 T

h
e
re

 
a
re

 n
o
 l
o
s
se

s 
co

m
p
u
te

d
 b

y
 H

A
Z

U
S

 f
o
r 

b
u
s
in

e
ss

 i
n
te

rr
u
p
ti
o
n
 d

u
e
 t
o
 li

fe
lin

e
 o

u
ta

g
e
s.

 T
a
b
le

s
 1

3
 &

 1
4
 p

ro
vi

d
e
 a

 d
e
ta

ile
d
 

b
re

a
k
d
o
w

n
 in

 t
h
e
 e

xp
e
ct

e
d
 l
ife

lin
e
 lo

ss
e
s.

H
A

Z
U

S
 e

s
tim

a
te

s 
th

e
 lo

n
g
-t

e
rm

 e
co

n
o
m

ic
 im

p
a
ct

s 
to

 t
h
e
 r

e
g
io

n
 f
o
r 

1
5
 y

e
a
rs

 a
ft
e
r 

th
e
 e

a
rt

h
q
u
a
ke

. 
 T

h
e
 m

o
d
e
l q

u
a
n
tif

ie
s 

th
is

 
in

fo
rm

a
ti
o
n
 in

 t
e
rm

s 
o
f 
in

c
o
m

e
 a

n
d
 e

m
p
lo

y
m

e
n
t 
ch

a
n
g
e
s 

w
it
h
in

 t
h
e
 r

e
g
io

n
. 
 T

a
b
le

 1
5
 p

re
s
e
n
ts

 t
h
e
 r

e
su

lts
 o

f 
th

e
 r

e
g
io

n
 f
o
r 

th
e
 g

iv
e
n
 e

a
rt

h
q
u
a
ke

.

T
a
b

le
 1

3
: 

T
ra

n
s
p

o
rt

a
ti

o
n

 S
y
s
te

m
 E

c
o

n
o

m
ic

 L
o

s
s
e
s

(M
ill

io
n
s 

o
f 
d
o
lla

rs
)

S
y
s
te

m
L

o
s
s
 R

a
ti

o
 (

%
)

E
c
o

n
o

m
ic

 L
o

s
s

In
v
e
n

to
ry

 V
a
lu

e
C

o
m

p
o

n
e
n

t

H
ig

h
w

a
y

S
e
g
m

e
n
ts

 2
4
7
.7

6
 

$
0
.0

0
 

 0
.0

0

B
ri
d
g
e
s

 1
0
6
.0

0
 

$
9
.0

4
 

 8
.5

3

T
u
n
n
e
ls

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

 3
5
3
.8

0
 

S
u
b
to

ta
l

 9
.0

0
 

R
a
il
w

a
y
s

S
e
g
m

e
n
ts

 1
0
.0

9
 

$
0
.0

0
 

 0
.0

0

B
ri
d
g
e
s

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

T
u
n
n
e
ls

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

F
a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 1
0
.1

0
 

S
u
b
to

ta
l

 0
.0

0
 

L
ig

h
t 

R
a
il

S
e
g
m

e
n
ts

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

B
ri
d
g
e
s

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

T
u
n
n
e
ls

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

F
a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

B
u

s
F

a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

F
e
rr

y
F

a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

P
o

rt
F

a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

A
ir

p
o

rt
F

a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

R
u
n
w

a
ys

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

 3
6
3
.8

0
 

T
o

ta
l

 9
.0

0
 

P
a
g
e
 1

6
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

T
a
b

le
 1

4
: 

U
ti

li
ty

 S
y
s
te

m
 E

c
o

n
o

m
ic

 L
o

s
s
e
s

(M
ill

io
n
s
 o

f 
d
o
lla

rs
) 

C
o

m
p

o
n

e
n

t
In

v
e
n

to
ry

 V
a
lu

e
E

c
o

n
o

m
ic

 L
o

s
s

S
y
s
te

m
L

o
s
s
 R

a
ti

o
 (

%
) 

  

P
o

ta
b

le
 W

a
te

r
 0

.0
0
 

P
ip

e
lin

e
s

 0
.0

0
$
0
.0

0
 

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 5
.1

0
 

D
is

tr
ib

u
tio

n
 L

in
e
s

 1
3
.7

6
$
0
.7

0
 

 5
.1

0
 

S
u

b
to

ta
l

$
0
.7

0
 

W
a
s
te

 W
a
te

r
 0

.0
0
 

P
ip

e
lin

e
s

 0
.0

0
$
0
.0

0
 

 7
8
.6

0
 

F
a
ci

lit
ie

s
 2

3
.5

5
$
1
8
.5

1
 

 3
.1

0
 

D
is

tr
ib

u
tio

n
 L

in
e
s

 1
8
.1

4
$
0
.5

5
 

 8
1
.6

5
 

S
u

b
to

ta
l

$
1
9
.0

7
 

N
a
tu

ra
l 
G

a
s

 0
.0

0
 

P
ip

e
lin

e
s

 0
.0

0
$
0
.0

0
 

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 2
.0

0
 

D
is

tr
ib

u
tio

n
 L

in
e
s

 2
9
.0

8
$
0
.5

9
 

 2
.0

4
 

S
u

b
to

ta
l

$
0
.5

9
 

O
il
 S

y
s
te

m
s

 0
.0

0
 

P
ip

e
lin

e
s

 0
.0

0
$
0
.0

0
 

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 0
.0

0
 

S
u

b
to

ta
l

$
0
.0

0
 

E
le

c
tr

ic
a
l 
P

o
w

e
r

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 0
.0

0
 

S
u

b
to

ta
l

$
0
.0

0
 

C
o

m
m

u
n

ic
a
ti

o
n

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 0
.0

0
 

S
u

b
to

ta
l

$
0
.0

0
 

T
o

ta
l

 8
8
.7

8
 

$
2
0
.3

6
 

P
a
g
e
 1

7
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
a
b

le
 1

5
. 
In

d
ir

e
c
t 

E
c
o

n
o

m
ic

 I
m

p
a
c
t 

w
it

h
 o

u
ts

id
e
 a

id
(E

m
p

lo
ym

e
n

t 
a

s 
#

 o
f 

p
e

o
p

le
 a

n
d

 I
n

co
m

e
 in

 m
ill

io
n

s 
o

f 
$

)

L
O

S
S

T
o

ta
l

%

F
ir

s
t 

Y
e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(4
)

-0
.4

7

S
e
c
o

n
d

 Y
e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(1
2
)

-1
.4

3

T
h

ir
d

 Y
e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(1
5
)

-1
.8

5

F
o

u
rt

h
 Y

e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(1
5
)

-1
.8

5

F
if

th
 Y

e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(1
5
)

-1
.8

5

Y
e
a
rs

 6
 t

o
 1

5

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(1
5
)

-1
.8

5

P
a
g
e
 1

8
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

 -
 

L
o
s 

A
n
g
e
le

s,
C

A

A
p

p
e

n
d

ix
 A

: 
C

o
u

n
ty

 L
is

ti
n

g
 f

o
r 

th
e

 R
e

g
io

n

P
a
g
e
 1

9
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
o

ta
l

N
o

n
-R

e
s
id

e
n

ti
a
l

R
e
s
id

e
n

ti
a
l

B
u

il
d

in
g

 V
a
lu

e
 (

m
il
li
o

n
s
 o

f 
d

o
ll
a
rs

)
P

o
p

u
la

ti
o

n
C

o
u

n
ty

 N
a
m

e
S

ta
te

C
a
li
fo

rn
ia

L
o
s 

A
n
g
e
le

s
 5

1
,4

8
3

 3
,3

9
1

 9
9
6

 4
,3

8
8

 5
1
,4

8
3

 3
,3

9
1

 9
9
6

 4
,3

8
8

T
o

ta
l 

S
ta

te

T
o

ta
l 

R
e

g
io

n
 

 5
1
,4

8
3

 3
,3

9
1

 9
9
6

 4
,3

8
8

A
p

p
e

n
d

ix
 B

: 
R

e
g

io
n

a
l 

P
o

p
u

la
ti

o
n

 a
n

d
 B

u
il

d
in

g
 V

a
lu

e
 D

a
ta

P
a
g
e
 2

0
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

H
A

Z
U

S
-M

H
: 

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
R

e
p

o
rt

R
e

g
io

n
 N

a
m

e
:

E
a

rt
h

q
u

a
k

e
 S

c
e

n
a

ri
o

:

P
ri

n
t 

D
a

te
: 

 

D
is

c
la

im
e
r:

T
h

e
 e

st
im

a
te

s 
o

f 
so

ci
a

l a
n

d
 e

co
n

o
m

ic
 im

p
a

ct
s 

co
n

ta
in

e
d

 i
n

 t
h

is
 r

e
p

o
rt

 w
e

re
 p

ro
d

u
ce

d
 u

s
in

g
 H

A
Z

U
S

 l
o

ss
 e

s
tim

a
tio

n
 m

e
th

o
d

o
lo

g
y 

so
ft

w
a

re
 w

h
ic

h
 is

 b
a

s
e

d
 o

n
 

cu
rr

e
n

t 
s
ci

e
n

tif
ic

 a
n

d
 e

n
g

in
e

e
ri
n

g
 k

n
o

w
le

d
g

e
. 

T
h

e
re

 a
re

 u
n

ce
rt

a
in

tie
s
 in

h
e

re
n

t 
in

 a
n

y 
lo

ss
 e

st
im

a
ti
o

n
 t

e
ch

n
iq

u
e

. 
T

h
e

re
fo

re
, 

th
e

re
 m

a
y 

b
e

 s
ig

n
ifi

ca
n

t 
d

iff
e

re
n

ce
s 

b
e

tw
e

e
n

 t
h

e
 m

o
d

e
le

d
 r

e
su

lt
s 

co
n

ta
in

e
d

 in
 t

h
is

 r
e

p
o

rt
 a

n
d

 t
h

e
 a

ct
u

a
l s

o
ci

a
l a

n
d

 e
co

n
o

m
ic

 lo
ss

e
s 

fo
llo

w
in

g
 a

 s
p

e
ci

fic
 e

a
rt

h
q

u
a

ke
. 

T
h

e
se

 r
e

su
lts

 
ca

n
 b

e
 im

p
ro

ve
d

 b
y 

u
si

n
g

 e
n

h
a

n
ce

d
 in

ve
n

to
ry

, 
g

e
o

te
ch

n
ic

a
l, 

a
n

d
 o

b
se

rv
e

d
 g

ro
u

n
d

 m
o

tio
n

 d
a

ta
.

C
it

y
 o

f 
C

e
rr

it
o

s

 P
u

e
n

te
H

il
ls

O
c
to

b
e
r 

2
1
, 
2
0
1
5

 



T
a

b
le

 o
f 

C
o

n
te

n
ts

S
e
c
ti

o
n

P
a
g

e
 #

G
e
n

e
ra

l 
D

e
s
c
ri

p
ti

o
n

 o
f 

th
e
 R

e
g

io
n

B
u

il
d

in
g

 a
n

d
 L

if
e
li
n

e
 I
n

v
e
n

to
ry

43

B
u

il
d

in
g

 I
n

v
e
n

to
ry

C
ri

ti
c
a
l 
F

a
c
il
it

y
 I
n

v
e
n

to
ry

T
ra

n
s
p

o
rt

a
ti

o
n

 a
n

d
 U

ti
li
ty

 L
if

e
li
n

e
 I
n

v
e
n

to
ry

E
a
rt

h
q

u
a
k
e
 S

c
e
n

a
ri

o
 P

a
ra

m
e
te

rs
6

D
ir

e
c
t 

E
a
rt

h
q

u
a
k
e
 D

a
m

a
g

e
7

B
u

il
d

in
g

s
 D

a
m

a
g

e

C
ri

ti
c
a
l 
F

a
c
il
it

ie
s
 D

a
m

a
g

e

T
ra

n
s
p

o
rt

a
ti

o
n

 a
n

d
 U

ti
li
ty

 L
if

e
li
n

e
 D

a
m

a
g

e

In
d

u
c
e
d

 E
a
rt

h
q

u
a
k
e
 D

a
m

a
g

e
1
1

F
ir

e
 F

o
ll
o

w
in

g
 E

a
rt

h
q

u
a
k
e

D
e
b

ri
s
 G

e
n

e
ra

ti
o

n

S
o

c
ia

l 
Im

p
a
c
t

S
h

e
lt

e
r 

R
e
q

u
ir

e
m

e
n

ts

C
a
s
u

a
lt

ie
s

E
c
o

n
o

m
ic

 L
o

s
s

1
2

B
u

il
d

in
g

 L
o

s
s
e
s

T
ra

n
s
p

o
rt

a
ti

o
n

 a
n

d
 U

ti
li
ty

 L
if

e
li
n

e
 L

o
s
s
e
s

L
o

n
g

-t
e
rm

 I
n

d
ir

e
c
t 

E
c
o

n
o

m
ic

 I
m

p
a
c
ts

A
p

p
e
n

d
ix

 A
: 

C
o

u
n

ty
 L

is
ti

n
g

 f
o

r 
th

e
 R

e
g

io
n

A
p

p
e
n

d
ix

 B
: 

R
e
g

io
n

a
l 
P

o
p

u
la

ti
o

n
 a

n
d

 B
u

il
d

in
g

 V
a
lu

e
 D

a
ta

1
3 P

a
g
e
 2

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

G
e

n
e

ra
l 

D
e

s
c

ri
p

ti
o

n
 o

f 
th

e
 R

e
g

io
n

H
A

Z
U

S
 is

 a
 r

e
g
io

n
a
l e

a
rt

h
q
u
a
ke

 lo
ss

 e
st

im
a
tio

n
 m

o
d
e
l 
th

a
t 
w

a
s
 d

e
ve

lo
p
e
d
 b

y
 t
h
e
 F

e
d
e
ra

l E
m

e
rg

e
n
cy

 M
a
n
a
g
e
m

e
n
t 
A

g
e
n
c
y 

a
n
d
 t
h
e
 N

a
tio

n
a
l I

n
st

itu
te

 o
f 
B

u
ild

in
g
 S

ci
e
n
c
e
s
. 
 T

h
e
 p

ri
m

a
ry

 p
u
rp

o
se

 o
f 
H

A
Z

U
S

 is
 t
o
 p

ro
vi

d
e
 a

 m
e
th

o
d
o
lo

g
y
 a

n
d
 s

o
ft
w

a
re

 
a
p
p
lic

a
tio

n
 t
o
 d

e
ve

lo
p
 e

a
rt

h
q
u
a
ke

 l
o
s
se

s 
a
t 
a
 r

e
g
io

n
a
l s

c
a
le

. 
 T

h
e
se

 lo
ss

 e
st

im
a
te

s 
w

o
u
ld

 b
e
 u

s
e
d
 p

ri
m

a
ri
ly

 b
y 

lo
c
a
l, 

st
a
te

 
a
n
d
 r

e
g
io

n
a
l o

ff
ic

ia
ls

 t
o
 p

la
n
 a

n
d
 s

tim
u
la

te
 e

ff
o
rt

s
 t
o
 r

e
d
u
ce

 r
is

k
s 

fr
o
m

 e
a
rt

h
q
u
a
k
e
s
 a

n
d
 t
o
 p

re
p
a
re

 f
o
r 

e
m

e
rg

e
n
c
y
 r

e
sp

o
n
s
e
 

a
n
d
 r

e
co

ve
ry

.

T
h
e
 e

a
rt

h
q
u
a
ke

 lo
ss

 e
st

im
a
te

s 
p
ro

vi
d
e
d
 i
n
 t
h
is

 r
e
p
o
rt

 w
a
s
 b

a
s
e
d
 o

n
 a

 r
e
g
io

n
 t
h
a
t 
in

cl
u
d
e
s
 1

 c
o
u
n
ty

(i
e
s)

 f
ro

m
 t
h
e
 f
o
llo

w
in

g
 

st
a
te

(s
):

C
a
lif

o
rn

ia

N
o
te

:
A

p
p
e
n
d
ix

 A
 c

o
n
ta

in
s 

a
 c

o
m

p
le

te
 li

st
in

g
 o

f 
th

e
 c

o
u
n
ti
e
s
 c

o
n
ta

in
e
d
 i
n
 t
h
e
 r

e
g
io

n
.

T
h
e
 g

e
o
g
ra

p
h
ic

a
l s

iz
e
 o

f 
th

e
 r

e
g
io

n
 is

 8
.8

8
 s

q
u
a
re

 m
ile

s 
a
n
d
 c

o
n
ta

in
s 

 1
1
 c

e
n
s
u
s
 t
ra

ct
s.

  
T

h
e
re

 a
re

 o
ve

r 
 1

5
  
th

o
u
sa

n
d
 

h
o
u
se

h
o
ld

s 
in

 t
h
e
 r

e
g
io

n
 a

n
d
 h

a
s
 a

 t
o
ta

l 
p
o
p
u
la

tio
n
 o

f 
5
1
,4

8
3
 p

e
o
p
le

 (
2
0
0
0
 C

e
n
su

s
 B

u
re

a
u
 d

a
ta

).
 T

h
e
 d

is
tr

ib
u
tio

n
 o

f 
p
o
p
u
la

tio
n
 b

y 
S

ta
te

 a
n
d
 C

o
u
n
ty

 i
s 

p
ro

vi
d
e
d
 in

 A
p
p
e
n
d
ix

 B
. 

T
h
e
re

 a
re

 a
n
 e

st
im

a
te

d
 1

7
 t
h
o
u
s
a
n
d
 b

u
ild

in
g
s
 in

 t
h
e
 r

e
g
io

n
 w

ith
 a

 t
o
ta

l 
b
u
ild

in
g
 r

e
p
la

c
e
m

e
n
t 
va

lu
e
 (

e
xc

lu
d
in

g
 c

o
n
te

n
ts

) 
o
f 

4
,3

8
8
 (

m
ill

io
n
s 

o
f 
d
o
lla

rs
).

  
A

p
p
ro

x
im

a
te

ly
 9

8
.0

0
 %

 o
f 
th

e
 b

u
ild

in
g
s 

(a
n
d
 7

7
.0

0
%

 o
f 
th

e
 b

u
ild

in
g
 v

a
lu

e
) 

a
re

 a
ss

o
ci

a
te

d
 w

it
h
 

re
si

d
e
n
tia

l h
o
u
si

n
g
.

T
h
e
 r

e
p
la

ce
m

e
n
t 
va

lu
e
 o

f 
th

e
 t
ra

n
sp

o
rt

a
tio

n
 a

n
d
 u

ti
lit

y 
lif

e
lin

e
 s

ys
te

m
s
 is

 e
st

im
a
te

d
 t
o
 b

e
 3

6
3
 a

n
d
 7

8
  
  
  
(m

ill
io

n
s
 o

f 
d
o
lla

rs
) 

, 
re

sp
e
ct

iv
e
ly

.

P
a
g
e
 3

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



H
A

Z
U

S
 e

s
tim

a
te

s 
th

a
t 
th

e
re

 a
re

 1
7
 t
h
o
u
sa

n
d
 b

u
ild

in
g
s 

in
 t
h
e
 r

e
g
io

n
 w

h
ic

h
 h

a
ve

 a
n
 a

g
g
re

g
a
te

 t
o
ta

l r
e
p
la

ce
m

e
n
t 
va

lu
e
 o

f 
4
,3

8
8
 (

m
ill

io
n
s
 o

f 
d
o
lla

rs
) 

. 
A

p
p
e
n
d
ix

 B
 p

ro
vi

d
e
s 

a
 g

e
n
e
ra

l d
is

tr
ib

u
ti
o
n
 o

f 
th

e
 b

u
ild

in
g
 v

a
lu

e
 b

y
 S

ta
te

 a
n
d
 C

o
u
n
ty

. 

 B
u

il
d

in
g

 a
n

d
 L

if
e

li
n

e
 I

n
v

e
n

to
ry

B
u

il
d

in
g

 I
n

v
e

n
to

ry

In
 t
e
rm

s 
o
f 
b
u
ild

in
g
 c

o
n
s
tr

u
c
tio

n
 t
yp

e
s
 f
o
u
n
d
 i
n
 t
h
e
 r

e
g
io

n
, 
w

o
o
d
 f
ra

m
e
 c

o
n
s
tr

u
ct

io
n
 m

a
ke

s 
u
p
 9

7
%

 o
f 
th

e
 b

u
ild

in
g
 in

ve
n
to

ry
. 
 

T
h
e
 r

e
m

a
in

in
g
 p

e
rc

e
n
ta

g
e
 is

 d
is

tr
ib

u
te

d
 b

e
tw

e
e
n
 t
h
e
 o

th
e
r 

g
e
n
e
ra

l b
u
ild

in
g
 t
yp

e
s
.

C
ri

ti
c

a
l 

F
a

c
il

it
y

 I
n

v
e

n
to

ry

H
A

Z
U

S
 b

re
a
ks

 c
ri
tic

a
l f

a
c
ili

tie
s 

in
to

 t
w

o
 (

2
) 

g
ro

u
p
s:

 e
s
se

n
tia

l f
a
c
ili

ti
e
s
 a

n
d
 h

ig
h
 p

o
te

n
tia

l 
lo

ss
 (

H
P

L
) 

fa
ci

lit
ie

s.
  
E

ss
e
n
tia

l 
fa

ci
lit

ie
s 

in
cl

u
d
e
 h

o
sp

ita
ls

, 
m

e
d
ic

a
l c

lin
ic

s,
 s

c
h
o
o
ls

, 
fir

e
 s

ta
ti
o
n
s,

 p
o
lic

e
 s

ta
ti
o
n
s 

a
n
d
 e

m
e
rg

e
n
cy

 o
p
e
ra

tio
n
s 

fa
ci

lit
ie

s.
  
H

ig
h
 

p
o
te

n
tia

l l
o
s
s 

fa
ci

lit
ie

s
 in

c
lu

d
e
 d

a
m

s
, 
le

v
e
e
s,

 m
ili

ta
ry

 i
n
s
ta

lla
ti
o
n
s,

 n
u
cl

e
a
r 

p
o
w

e
r 

p
la

n
ts

 a
n
d
 h

a
za

rd
o
u
s 

m
a
te

ri
a
l s

ite
s.

F
o
r 

e
ss

e
n
ti
a
l 
fa

ci
lit

ie
s,

 t
h
e
re

 a
re

 1
 h

o
sp

ita
ls

 i
n
 t
h
e
 r

e
g
io

n
 w

it
h
 a

 t
o
ta

l b
e
d
 c

a
p
a
ci

ty
 o

f 
1
2
4
 b

e
d
s.

  
T

h
e
re

 a
re

 2
3
 s

ch
o
o
ls

, 
1
 f
ir
e
 

s
ta

tio
n
s
, 
 1

 p
o
lic

e
 s

ta
tio

n
s 

a
n
d
  
0
 e

m
e
rg

e
n
c
y 

o
p
e
ra

ti
o
n
 f
a
ci

lit
ie

s.
  
W

ith
 r

e
sp

e
ct

 t
o
 H

P
L
 f
a
ci

lit
ie

s
, 
th

e
re

 a
re

 0
 d

a
m

s 
id

e
n
tif

ie
d
 

w
it
h
in

 t
h
e
 r

e
g
io

n
. 
 O

f 
th

e
s
e
, 
0
 o

f 
th

e
 d

a
m

s
 a

re
 c

la
s
si

fie
d
 a

s
 ‘h

ig
h
 h

a
za

rd
’. 

 T
h
e
 in

ve
n
to

ry
 a

ls
o
 in

cl
u
d
e
s 

1
3
 h

a
za

rd
o
u
s 

m
a
te

ri
a
l 

s
ite

s,
 0

 m
ili

ta
ry

 i
n
s
ta

lla
tio

n
s 

a
n
d
 0

 n
u
cl

e
a
r 

p
o
w

e
r 

p
la

n
ts

.

W
ith

in
 H

A
Z

U
S

, 
th

e
 li

fe
lin

e
 i
n
v
e
n
to

ry
 is

 d
iv

id
e
d
 b

e
tw

e
e
n
 t
ra

n
sp

o
rt

a
ti
o
n
 a

n
d
 u

til
ity

 li
fe

lin
e
 s

y
st

e
m

s
. 
 T

h
e
re

 a
re

 s
e
ve

n
 (

7
) 

tr
a
n
s
p
o
rt

a
ti
o
n
 s

ys
te

m
s 

th
a
t 
in

c
lu

d
e
 h

ig
h
w

a
y
s,

 r
a
ilw

a
ys

, 
lig

h
t 
ra

il,
 b

u
s,

 p
o
rt

s,
 f
e
rr

y 
a
n
d
 a

ir
p
o
rt

s
. 
 T

h
e
re

 a
re

 s
ix

 (
6
) 

u
til

ity
 

s
ys

te
m

s 
th

a
t 
in

cl
u
d
e
 p

o
ta

b
le

 w
a
te

r,
 w

a
s
te

w
a
te

r,
 n

a
tu

ra
l g

a
s,

 c
ru

d
e
 &

 r
e
fi
n
e
d
 o

il,
 e

le
ct

ri
c 

p
o
w

e
r 

a
n
d
 c

o
m

m
u
n
ic

a
tio

n
s.

  
T

h
e
 

lif
e
lin

e
 in

ve
n
to

ry
 d

a
ta

 a
re

 p
ro

vi
d
e
d
 i
n
 T

a
b
le

s
 2

 a
n
d
 3

. 

T
h
e
 t
o
ta

l v
a
lu

e
 o

f 
th

e
 li

fe
lin

e
 in

ve
n
to

ry
 i
s 

o
ve

r 
 4

4
1
.0

0
 (

m
ill

io
n
s 

o
f 
d
o
lla

rs
).

  
T

h
is

 in
ve

n
to

ry
 in

cl
u
d
e
s 

o
ve

r 
5
0
 k

ilo
m

e
te

rs
 o

f 
h
ig

h
w

a
ys

, 
3
0

 b
ri
d
g
e
s,

 5
0
9
 k

ilo
m

e
te

rs
 o

f 
p
ip

e
s.

 

T
ra

n
s

p
o

rt
a

ti
o

n
 a

n
d

 U
ti

li
ty

 L
if

e
li

n
e

 I
n

v
e

n
to

ry
 

P
a
g
e
 4

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

T
a
b

le
 2

: 
T

ra
n

s
p

o
rt

a
ti

o
n

 S
y
s
te

m
 L

if
e
li
n

e
 I
n

v
e
n

to
ry

S
y
s
te

m
C

o
m

p
o

n
e
n

t
#
 l
o

c
a
ti

o
n

s
/

#
 S

e
g

m
e
n

ts
R

e
p

la
c
e
m

e
n

t 
v
a
lu

e
(m

il
li

o
n

s
 o

f 
d

o
ll

a
rs

)

B
ri
d

g
e

s
 3

0
 1

0
6

.0
0

 
H

ig
h

w
a
y

S
e

g
m

e
n

ts
 2

 2
4

7
.8

0
 

T
u

n
n

e
ls

 0
 0

.0
0

 

 3
5
3
.8

0
 

S
u

b
to

ta
l

B
ri
d

g
e

s
 0

 0
.0

0
 

R
a
il
w

a
y
s

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

S
e

g
m

e
n

ts
 1

 1
0

.1
0

 

T
u

n
n

e
ls

 0
 0

.0
0

 

 1
0
.1

0
 

S
u

b
to

ta
l

B
ri
d

g
e

s
 0

 0
.0

0
 

L
ig

h
t 

R
a
il

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

S
e

g
m

e
n

ts
 0

 0
.0

0
 

T
u

n
n

e
ls

 0
 0

.0
0

 

 0
.0

0
 

S
u

b
to

ta
l

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

B
u

s

 0
.0

0
 

S
u

b
to

ta
l

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

F
e
rr

y

 0
.0

0
 

S
u

b
to

ta
l

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

P
o

rt

 0
.0

0
 

S
u

b
to

ta
l

F
a

c
ili

ti
e

s
 0

 0
.0

0
 

A
ir

p
o

rt

R
u

n
w

a
y
s

 0
 0

.0
0

 

 0
.0

0
 

S
u

b
to

ta
l

T
o

ta
l

 3
6
3
.8

0
 

P
a
g
e
 5

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
a
b

le
 3

: 
U

ti
li
ty

 S
y
s
te

m
 L

if
e
li
n

e
 I
n

v
e
n

to
ry

S
y
s
te

m
C

o
m

p
o

n
e
n

t
#
 L

o
c
a
ti

o
n

s
 /

S
e
g

m
e
n

ts
R

e
p

la
c
e
m

e
n

t 
v
a
lu

e
(m

il
li

o
n

s
 o

f 
d

o
ll

a
rs

)

P
o

ta
b

le
 W

a
te

r
D

is
tr

ib
u

tio
n

 L
in

e
s

 5
.1

0
 

N
A

F
a

ci
lit

ie
s

 0
.0

0
 

0

P
ip

e
lin

e
s

 0
.0

0
 

0

S
u

b
to

ta
l

 5
.1

0
 

W
a
s
te

 W
a
te

r
D

is
tr

ib
u

tio
n

 L
in

e
s

 3
.1

0
 

N
A

F
a

ci
lit

ie
s

 7
8

.6
0

 
1

P
ip

e
lin

e
s

 0
.0

0
 

0

S
u

b
to

ta
l

 8
1
.6

0
 

N
a
tu

ra
l 
G

a
s

D
is

tr
ib

u
tio

n
 L

in
e

s
 2

.0
0

 
N

A

F
a

ci
lit

ie
s

 0
.0

0
 

0

P
ip

e
lin

e
s

 0
.0

0
 

0

S
u

b
to

ta
l

 2
.0

0
 

O
il
 S

y
s
te

m
s

F
a

ci
lit

ie
s

 0
.0

0
 

0

P
ip

e
lin

e
s

 0
.0

0
 

0

S
u

b
to

ta
l

 0
.0

0
 

E
le

c
tr

ic
a
l 
P

o
w

e
r

F
a

ci
lit

ie
s

 0
.0

0
 

0

S
u

b
to

ta
l

 0
.0

0
 

C
o

m
m

u
n

ic
a
ti

o
n

F
a

ci
lit

ie
s

 0
.0

0
 

0

S
u

b
to

ta
l

 0
.0

0
 

T
o

ta
l

 8
8
.8

0
 P
a
g
e
 6

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

E
a

rt
h

q
u

a
k

e
 S

c
e

n
a

ri
o

H
A

Z
U

S
 u

se
s 

th
e
 f
o
llo

w
in

g
 s

e
t 
o
f 
in

fo
rm

a
tio

n
 t
o
 d

e
fi
n
e
 t
h
e
 e

a
rt

h
q
u
a
k
e
 p

a
ra

m
e
te

rs
 u

se
d
 f
o
r 

th
e
 e

a
rt

h
q
u
a
ke

 lo
ss

 e
s
tim

a
te

 
p
ro

vi
d
e
d
 in

 t
h
is

 r
e
p
o
rt

. 

S
c
e
n

a
ri

o
 N

a
m

e

L
a
ti

tu
d

e
 o

f 
E

p
ic

e
n

te
r

E
a
rt

h
q

u
a
k
e
 M

a
g

n
it

u
d

e

D
e
p

th
 (

K
m

)

A
tt

e
n

u
a
ti

o
n

 F
u

n
c
ti

o
n

T
y
p

e
 o

f 
E

a
rt

h
q

u
a
k
e

F
a
u

lt
 N

a
m

e

H
is

to
ri

c
a
l 
E

p
ic

e
n

te
r 

ID
 #

L
o

n
g

it
u

d
e
 o

f 
E

p
ic

e
n

te
r

P
ro

b
a
b

il
is

ti
c
 R

e
tu

rn
 P

e
ri

o
d

R
u

p
tu

re
 L

e
n

g
th

 (
K

m
)

R
u

p
tu

re
 O

ri
e
n

ta
ti

o
n

 (
d

e
g

re
e
s
)

P
u
e
n
te

H
ill

s

S
o
u
rc

e

P
u
e
n
te

 H
ill

s 
b
lin

d
 t
h
ru

s
t 
(n

e
w

)

4
1
.0

2

0
.0

0

W
U

S
 S

h
a
llo

w
 C

ru
st

a
l E

ve
n
t 
- 

N
o
n
 E

xt
e
n
si

o
n
a
l

5
.0

0

7
.1

0

3
3
.9

3

-1
1
8
.0

4

N
A

5
3
7

P
a
g
e
 7

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



B
u

il
d

in
g

 D
a

m
a

g
e

H
A

Z
U

S
 e

s
tim

a
te

s 
th

a
t 
a
b
o
u
t 
6
,1

9
0
 b

u
ild

in
g
s 

w
ill

 b
e
 a

t 
le

a
st

 m
o
d
e
ra

te
ly

 d
a
m

a
g
e
d
. 
T

h
is

 is
 o

ve
r 

3
6
.0

0
 %

 o
f 
th

e
 t
o
ta

l n
u
m

b
e
r 

o
f 
b
u
ild

in
g
s 

in
 t
h
e
 r

e
g
io

n
. 
T

h
e
re

 a
re

 a
n
 e

st
im

a
te

d
 2

3
6
 b

u
ild

in
g
s
 t
h
a
t 
w

ill
 b

e
 d

a
m

a
g
e
d
 b

e
yo

n
d
 r

e
p
a
ir
. 
T

h
e
 d

e
fin

iti
o
n
 o

f 
 t
h
e
 

‘d
a
m

a
g
e
 s

ta
te

s’
 is

 p
ro

vi
d
e
d
 i
n
 V

o
lu

m
e
 1

: 
C

h
a
p
te

r 
5
 o

f 
th

e
 H

A
Z

U
S

 t
e
ch

n
ic

a
l 
m

a
n
u
a
l. 

T
a
b
le

 4
 b

e
lo

w
 s

u
m

m
a
ri
e
s 

th
e
 e

xp
e
ct

e
d
 

d
a
m

a
g
e
 b

y 
g
e
n
e
ra

l o
cc

u
p
a
n
c
y 

fo
r 

th
e
 b

u
ild

in
g
s
 in

 t
h
e
 r

e
g
io

n
. 
T

a
b
le

 5
 s

u
m

m
a
ri
e
s
 t
h
e
 e

xp
e
c
te

d
 d

a
m

a
g
e
 b

y 
g
e
n
e
ra

l b
u
ild

in
g
 

ty
p
e
. 

B
u

il
d

in
g

 D
a

m
a

g
e

T
a
b

le
 4

: 
E

x
p

e
c
te

d
 B

u
il
d

in
g

 D
a
m

a
g

e
 b

y
 O

c
c
u

p
a
n

c
y

N
o

n
e

S
li
g

h
t

C
o

u
n

t
(%

)
C

o
u

n
t

M
o

d
e
ra

te
E

x
te

n
s
iv

e

(%
)

C
o

u
n

t

C
o

m
p

le
te

(%
)

C
o

u
n

t
C

o
u

n
t

(%
)

(%
)

A
g

ri
c
u

lt
u

re
 0

 0
 0

.0
0

 0
.0

0
 0

.0
0

 0
.0

0
 0

.0
0

 0
 0

 0

C
o

m
m

e
rc

ia
l

 3
3

 5
6

 1
2
.1

3
 8

.5
3

 1
.8

9
 0

.7
7

 0
.8

9
 2

9
 6

6
 9

8

E
d

u
c
a
ti

o
n

 0
 0

 0
.0

0
 0

.0
0

 0
.0

0
 0

.0
0

 0
.0

0
 0

 0
 0

G
o

v
e
rn

m
e
n

t
 0

 0
 0

.0
5

 0
.0

3
 0

.0
1

 0
.0

0
 0

.0
0

 0
 0

 0

In
d

u
s
tr

ia
l

 7
 1

2
 3

.7
0

 2
.3

8
 0

.4
8

 0
.1

7
 0

.1
8

 9
 1

8
 2

5

O
th

e
r 

R
e
s
id

e
n

ti
a
l

 2
5

 5
1

 2
.7

1
 2

.1
9

 0
.8

9
 0

.7
0

 0
.6

7
 6

 1
7

 4
6

R
e
li
g

io
n

 1
 2

 0
.2

7
 0

.2
0

 0
.0

5
 0

.0
3

 0
.0

3
 1

 2
 3

S
in

g
le

 F
a
m

il
y

 3
,6

4
2

 7
,2

2
9

 8
1
.1

3
 8

6
.6

6
 9

6
.6

8
 9

8
.3

4
 9

8
.2

2
 1

9
2

 6
7
1

 5
,0

0
8

T
o

ta
l

 3
,7

0
8

 7
,3

5
2

 5
,1

8
1

 7
7
4

 2
3
6

T
a
b

le
 5

: 
E

x
p

e
c
te

d
 B

u
il
d

in
g

 D
a
m

a
g

e
 b

y
 B

u
il
d

in
g

 T
y
p

e
 (

A
ll
 D

e
s
ig

n
 L

e
v
e
ls

)

E
x
te

n
s
iv

e

C
o

u
n

t

C
o

m
p

le
te

(%
)

C
o

u
n

t
(%

)
C

o
u

n
t

M
o

d
e
ra

te

(%
)

C
o

u
n

t

S
li
g

h
t

(%
)

C
o

u
n

t

N
o

n
e

(%
)

W
o

o
d

 3
,6

4
5
 

 7
2
6
1
 

 4
,9

9
7
 

 6
3
8
 

 1
8
6
 

 9
8
.3

1
 9

8
.7

7
 9

6
.4

6
 8

2
.4

1
 7

8
.8

7

S
te

e
l

 8
 

 1
3
 

 3
1
 

 2
3
 

 1
0
 

 0
.2

3
 0

.1
8

 0
.6

0
 3

.0
2

 4
.3

1

C
o

n
c
re

te
 7

 
 1

4
 

 2
0
 

 1
4
 

 6
 

 0
.1

9
 0

.1
9

 0
.3

9
 1

.8
0

 2
.5

1

P
re

c
a
s
t

 7
 

 1
4
 

 3
2
 

 2
5
 

 1
1
 

 0
.1

8
 0

.1
9

 0
.6

2
 3

.1
7

 4
.8

1

R
M

 3
9
 

 4
5
 

 8
8
 

 6
3
 

 1
5
 

 1
.0

4
 0

.6
1

 1
.7

0
 8

.0
9

 6
.3

1

U
R

M
 1

 
 3

 
 6

 
 6

 
 5

 
 0

.0
3

 0
.0

4
 0

.1
2

 0
.7

1
 2

.1
0

M
H

 0
 

 2
 

 6
 

 6
 

 3
 

 0
.0

1
 0

.0
2

 0
.1

1
 0

.7
9

 1
.0

7

T
o

ta
l

*N
o
te

:
R

M
R

e
in

fo
rc

e
d
 M

a
s
o
n
ry

U
R

M
U

n
re

in
fo

rc
e
d
 M

a
s
o
n
ry

M
a
n
u
fa

ct
u
re

d
 H

o
u
si

n
g

M
H

 3
,7

0
8

 7
,3

5
2

 5
,1

8
1

 7
7
4

 2
3
6

P
a
g
e
 8

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

 E
s

s
e

n
ti

a
l 

F
a

c
il

it
y

 D
a

m
a

g
e

B
e
fo

re
 t
h
e
 e

a
rt

h
q
u
a
ke

, 
th

e
 r

e
g
io

n
 h

a
d
 1

2
4
 h

o
sp

ita
l b

e
d
s 

a
va

ila
b
le

 f
o
r 

u
s
e
. 
 O

n
 t
h
e
 d

a
y 

o
f 
th

e
 e

a
rt

h
q
u
a
k
e
, 
th

e
 m

o
d
e
l 

e
st

im
a
te

s 
th

a
t 
o
n
ly

 4
9
 h

o
sp

ita
l b

e
d
s 

(4
0
.0

0
%

) 
a
re

 a
va

ila
b
le

 f
o
r 

u
se

 b
y
 p

a
ti
e
n
ts

 a
lr
e
a
d
y 

in
 t
h
e
 h

o
sp

it
a
l 
a
n
d
 t
h
o
s
e
 i
n
ju

re
d
 b

y 
th

e
 e

a
rt

h
q
u
a
ke

. 
 A

ft
e
r 

o
n
e
 w

e
e
k,

 8
7
.0

0
%

 o
f 
th

e
 b

e
d
s
 w

ill
 b

e
 b

a
ck

 in
 s

e
rv

ic
e
. 
 B

y
 3

0
 d

a
y
s,

 9
9
.0

0
%

 w
ill

 b
e
 o

p
e
ra

ti
o
n
a
l.

T
a
b

le
 6

: 
E

x
p

e
c
te

d
 D

a
m

a
g

e
 t

o
 E

s
s
e
n

ti
a
l 
F

a
c
il
it

ie
s

T
o

ta
l 

D
a
m

a
g

e
 >

 5
0
%

A
t 

L
e
a
s
t 

M
o

d
e
ra

te

#
 F

a
c
il
it

ie
s

 

C
o

m
p

le
te

D
a
m

a
g

e
 >

 5
0
%

C
la

s
s
if

ic
a
ti

o
n

 W
it

h
 F

u
n

c
ti

o
n

a
li
ty

 
>

 5
0
%

 o
n

 d
a
y
 1

H
o

s
p

it
a
ls

 1
 

 0
 

 0
 

 0

S
c
h

o
o

ls
 2

3
 

 0
 

 0
 

 0

E
O

C
s

 0
 

 0
 

 0
 

 0

P
o

li
c
e
S

ta
ti

o
n

s
 1

 
 0

 
 0

 
 0

F
ir

e
S

ta
ti

o
n

s
 1

 
 0

 
 0

 
 0

P
a
g
e
 9

 o
f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



 T
ra

n
s

p
o

rt
a

ti
o

n
 a

n
d

 U
ti

li
ty

 L
if

e
li

n
e

 D
a

m
a

g
e

 

T
a
b
le

 7
 p

ro
vi

d
e
s 

d
a
m

a
g
e
 e

st
im

a
te

s 
fo

r 
th

e
 t
ra

n
sp

o
rt

a
tio

n
 s

ys
te

m
.

T
a

b
le

 7
: 

E
x

p
e

c
te

d
 D

a
m

a
g

e
 t

o
 t

h
e

 T
ra

n
s
p

o
rt

a
ti

o
n

 S
y
s
te

m
s

N
u

m
b

e
r 

o
f 

L
o

c
a
ti

o
n

s
 

L
o

c
a
ti

o
n

s
/

W
it

h
 a

t 
L

e
a
s
t

A
ft

e
r 

D
a
y
 7

A
ft

e
r 

D
a
y
 1

W
it

h
 F

u
n

c
ti

o
n

a
li
ty

 >
 5

0
 %

D
a
m

a
g

e
W

it
h

 C
o

m
p

le
te

S
y
s
te

m
C

o
m

p
o

n
e
n

t

M
o

d
. 
D

a
m

a
g

e
S

e
g

m
e
n

ts

H
ig

h
w

a
y

S
e
g
m

e
n
ts

 2
 0

 0
 2

 2

B
ri
d
g
e
s

 3
0

 2
 0

 2
8

 2
8

T
u
n
n
e
ls

 0
 0

 0
 0

 0

R
a
il
w

a
y
s

S
e
g
m

e
n
ts

 1
 0

 0
 1

 1

B
ri
d
g
e
s

 0
 0

 0
 0

 0

T
u
n
n
e
ls

 0
 0

 0
 0

 0

F
a
ci

lit
ie

s
 0

 0
 0

 0
 0

L
ig

h
t 

R
a
il

S
e
g
m

e
n
ts

 0
 0

 0
 0

 0

B
ri
d
g
e
s

 0
 0

 0
 0

 0

T
u
n
n
e
ls

 0
 0

 0
 0

 0

F
a
ci

lit
ie

s
 0

 0
 0

 0
 0

B
u

s
F

a
ci

lit
ie

s
 0

 0
 0

 0
 0

F
e
rr

y
F

a
ci

lit
ie

s
 0

 0
 0

 0
 0

P
o

rt
F

a
ci

lit
ie

s
 0

 0
 0

 0
 0

A
ir

p
o

rt
F

a
ci

lit
ie

s
 0

 0
 0

 0
 0

R
u
n
w

a
ys

 0
 0

 0
 0

 0

T
a
b
le

s 
8
-1

0
 p

ro
vi

d
e
 in

fo
rm

a
tio

n
 o

n
 t
h
e
 d

a
m

a
g
e
 t
o
 t
h
e
 u

til
ity

 li
fe

lin
e
 s

y
st

e
m

s
. 
 T

a
b
le

 8
 p

ro
vi

d
e
s 

d
a
m

a
g
e
 t
o
 t
h
e
 u

til
ity

 s
ys

te
m

 
fa

ci
lit

ie
s.

  
T

a
b
le

 9
 p

ro
vi

d
e
s
 e

st
im

a
te

s
 o

n
 t
h
e
 n

u
m

b
e
r 

o
f 
le

a
ks

 a
n
d
 b

re
a
ks

 b
y 

th
e
 p

ip
e
lin

e
s
 o

f 
th

e
 u

til
ity

 s
ys

te
m

s.
  
F

o
r 

e
le

ct
ri
c 

p
o
w

e
r 

a
n
d
 p

o
ta

b
le

 w
a
te

r,
 H

A
Z

U
S

 p
e
rf

o
rm

s 
a
 s

im
p
lif

ie
d
 s

ys
te

m
 p

e
rf

o
rm

a
n
ce

 a
n
a
ly

si
s.

  
T

a
b
le

 1
0
 p

ro
vi

d
e
s 

a
 s

u
m

m
a
ry

 o
f 
th

e
 

s
ys

te
m

 p
e
rf

o
rm

a
n
c
e
 in

fo
rm

a
tio

n
.

N
o
te

: 
R

o
a
d
w

a
y 

se
g
m

e
n
ts

, 
ra

ilr
o
a
d
 t
ra

ck
s 

a
n
d
 l
ig

h
t 
ra

il 
tr

a
ck

s
 a

re
 a

s
su

m
e
d
 t
o
 b

e
 d

a
m

a
g
e
d
 b

y
 g

ro
u
n
d
 f
a
ilu

re
 o

n
ly

. 
 I
f 
g
ro

u
n
d
 

fa
ilu

re
 m

a
p
s 

a
re

 n
o
t 
p
ro

vi
d
e
d
, 
d
a
m

a
g
e
 e

st
im

a
te

s
 t
o
 t
h
e
s
e
 c

o
m

p
o
n
e
n
ts

 w
ill

 n
o
t 
b
e
 c

o
m

p
u
te

d
.

P
a
g
e
 1

0
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

T
a
b

le
 8

 :
 E

x
p

e
c
te

d
 U

ti
li
ty

 S
y
s
te

m
 F

a
c
il
it

y
 D

a
m

a
g

e

W
it

h
 a

t 
L

e
a
s
t

w
it

h
 F

u
n

c
ti

o
n

a
li
ty

 >
 5

0
 %

A
ft

e
r 

D
a
y
 7

A
ft

e
r 

D
a
y
 1

W
it

h
 C

o
m

p
le

te

D
a
m

a
g

e

S
y
s
te

m

#
 o

f 
L

o
c
a
ti

o
n

s

M
o

d
e
ra

te
 D

a
m

a
g

e

T
o

ta
l 
#

P
o

ta
b

le
 W

a
te

r
 0

 0
 0

 0
 0

W
a
s
te

 W
a
te

r
 1

 1
 0

 0
 1

N
a
tu

ra
l 
G

a
s

 0
 0

 0
 0

 0

O
il
 S

y
s
te

m
s

 0
 0

 0
 0

 0

E
le

c
tr

ic
a
l 
P

o
w

e
r

 0
 0

 0
 0

 0

C
o

m
m

u
n

ic
a
ti

o
n

 0
 0

 0
 0

 0

T
a
b

le
 9

 :
 E

x
p

e
c
te

d
 U

ti
li
ty

 S
y
s
te

m
 P

ip
e
li
n

e
 D

a
m

a
g

e
 (

S
it

e
 S

p
e
c
if

ic
)

S
y

s
te

m

B
re

a
k
s

N
u

m
b

e
r 

o
f 

L
e
a
k
s

N
u

m
b

e
r 

o
f

L
e

n
g

th
 (

k
m

s
)

T
o

ta
l 

P
ip

e
li

n
e

s

P
o

ta
b

le
 W

a
te

r
 2

5
5

 2
5
7

 6
4

W
a
s
te

 W
a
te

r
 1

5
3

 2
0
3

 5
1

N
a
tu

ra
l 
G

a
s

 1
0
2

 2
1
7

 5
4

O
il

 0
 0

 0

P
o

ta
b

le
 W

a
te

r

E
le

c
tr

ic
 P

o
w

e
r

T
o

ta
l 
#
 o

f 

H
o

u
s
e
h

o
ld

s
A

t 
D

a
y
 3

A
t 

D
a
y
 7

A
t 

D
a
y
 3

0

N
u

m
b

e
r 

o
f 

H
o

u
s
e
h

o
ld

s
 w

it
h

o
u

t 
S

e
rv

ic
e

T
a
b

le
 1

0
: 

E
x
p

e
c
te

d
 P

o
ta

b
le

 W
a
te

r 
a
n

d
 E

le
c
tr

ic
 P

o
w

e
r 

S
y
s
te

m
 P

e
rf

o
rm

a
n

c
e

A
t 

D
a
y
 9

0

 1
5
,3

8
9

 1
0
,6

7
8

 0
 0

 0
 0

 1
1
,1

2
2

 6
,8

3
3

 2
,7

6
3

 5
2
3

 1
5

A
t 

D
a
y
 1

P
a
g
e
 1

1
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



F
ir

e
 F

o
ll

o
w

in
g

 E
a

rt
h

q
u

a
k

e

F
ir
e
s 

o
ft
e
n
 o

c
cu

r 
a
ft
e
r 

a
n
 e

a
rt

h
q
u
a
ke

. 
 B

e
ca

u
s
e
 o

f 
th

e
 n

u
m

b
e
r 

o
f 
fi
re

s 
a
n
d
 t
h
e
 la

ck
 o

f 
w

a
te

r 
to

 f
ig

h
t 
th

e
 f
ir
e
s,

 t
h
e
y 

ca
n
 o

ft
e
n
 

b
u
rn

 o
u
t 
o
f 
c
o
n
tr

o
l. 

 H
A

Z
U

S
 u

s
e
s
 a

 M
o
n
te

 C
a
rl
o
 s

im
u
la

ti
o
n
 m

o
d
e
l t

o
 e

s
tim

a
te

 t
h
e
 n

u
m

b
e
r 

o
f 
ig

n
iti

o
n
s 

a
n
d
 t
h
e
 a

m
o
u
n
t 
o
f 

b
u
rn

t 
a
re

a
. 
 F

o
r 

th
is

 s
ce

n
a
ri
o
, 
th

e
 m

o
d
e
l e

st
im

a
te

s 
th

a
t 
th

e
re

 w
ill

 b
e
 6

 ig
n
it
io

n
s 

th
a
t 
w

ill
 b

u
rn

 a
b
o
u
t 
0
.0

3
 s

q
. 
m

i 0
.3

3
 %

 o
f 
th

e
 

re
g
io

n
’s

 t
o
ta

l 
a
re

a
.)

  
T

h
e
 m

o
d
e
l a

ls
o
 e

s
tim

a
te

s
 t
h
a
t 
th

e
 f
ir
e
s 

w
ill

 d
is

p
la

ce
 a

b
o
u
t 
1
3
7
 p

e
o
p
le

 a
n
d
 b

u
rn

 a
b
o
u
t 
1
5
 (

m
ill

io
n
s 

o
f 

d
o
lla

rs
) 

o
f 
b
u
ild

in
g
 v

a
lu

e
.

D
e

b
ri

s
 G

e
n

e
ra

ti
o

n

H
A

Z
U

S
 e

s
tim

a
te

s 
th

e
 a

m
o
u
n
t 
o
f 
d
e
b
ri
s 

th
a
t 
w

ill
 b

e
 g

e
n
e
ra

te
d
 b

y
 t
h
e
 e

a
rt

h
q
u
a
k
e
. 
 T

h
e
 m

o
d
e
l b

re
a
ks

 t
h
e
 d

e
b
ri
s 

in
to

 t
w

o
 

g
e
n
e
ra

l c
a
te

g
o
ri
e
s
: 
a
) 

B
ri
ck

/W
o
o
d
 a

n
d
 b

) 
R

e
in

fo
rc

e
d
 C

o
n
cr

e
te

/S
te

e
l.
  
T

h
is

 d
is

ti
n
ct

io
n
 is

 m
a
d
e
 b

e
ca

u
se

 o
f 
th

e
 d

iff
e
re

n
t 
ty

p
e
s 

o
f 
m

a
te

ri
a
l 
h
a
n
d
lin

g
 e

q
u
ip

m
e
n
t 
re

q
u
ir
e
d
 t
o
 h

a
n
d
le

 t
h
e
 d

e
b
ri
s.

 

T
h
e
 m

o
d
e
l 
e
s
tim

a
te

s 
th

a
t 
a
 t
o
ta

l o
f 
0
.0

0
 m

ill
io

n
 t
o
n
s 

o
f 
d
e
b
ri
s 

w
ill

 b
e
 g

e
n
e
ra

te
d
. 
 O

f 
th

e
 t
o
ta

l a
m

o
u
n
t,
 B

ri
ck

/W
o
o
d
 c

o
m

p
ri
se

s 
3
1
.0

0
%

 o
f 
th

e
 t
o
ta

l, 
w

ith
 t
h
e
 r

e
m

a
in

d
e
r 

b
e
in

g
 R

e
in

fo
rc

e
d
 C

o
n
c
re

te
/S

te
e
l. 

 I
f 
th

e
 d

e
b
ri
s
 t
o
n
n
a
g
e
 is

 c
o
n
ve

rt
e
d
 t
o
 a

n
 e

st
im

a
te

d
 

n
u
m

b
e
r 

o
f 
tr

u
ck

lo
a
d
s,

 it
 w

ill
 r

e
q
u
ir
e
 0

  
tr

u
c
kl

o
a
d
s
 (

@
2
5
 t
o
n
s
/t
ru

c
k)

 t
o
 r

e
m

o
ve

 t
h
e
 d

e
b
ri
s
 g

e
n
e
ra

te
d
 b

y 
th

e
 e

a
rt

h
q
u
a
ke

.

In
d

u
c

e
d

 E
a

rt
h

q
u

a
k

e
 D

a
m

a
g

e

P
a
g
e
 1

2
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

S
h

e
lt

e
r 

R
e

q
u

ir
e

m
e

n
t

H
A

Z
U

S
 e

st
im

a
te

s 
th

e
 n

u
m

b
e
r 

o
f 
h
o
u
s
e
h
o
ld

s
 t
h
a
t 
a
re

 e
x
p
e
ct

e
d
 t
o
 b

e
 d

is
p
la

ce
d
 f
ro

m
 t
h
e
ir
 h

o
m

e
s
 d

u
e
 t
o
 t
h
e
 e

a
rt

h
q
u
a
ke

 a
n
d
 

th
e
 n

u
m

b
e
r 

o
f 
d
is

p
la

ce
d
 p

e
o
p
le

 t
h
a
t 
w

ill
 r

e
q
u
ir
e
 a

cc
o
m

m
o
d
a
tio

n
s 

in
 t
e
m

p
o
ra

ry
 p

u
b
lic

 s
h
e
lt
e
rs

. 
 T

h
e
 m

o
d
e
l 
e
st

im
a
te

s 
(2

7
4
 

h
o
u
se

h
o
ld

s 
to

 b
e
 d

is
p
la

ce
d
 d

u
e
 t
o
 t
h
e
 e

a
rt

h
q
u
a
ke

. 
O

f 
th

e
se

, 
 5

5
 p

e
o
p
le

 (
o
u
t 
o
f 
a
 t
o
ta

l p
o
p
u
la

tio
n
 o

f 
5
1
,4

8
3
 w

ill
 s

e
e
k 

te
m

p
o
ra

ry
 s

h
e
lte

r 
in

 p
u
b
lic

 s
h
e
lte

rs
.

C
a

s
u

a
lt

ie
s

H
A

Z
U

S
 e

st
im

a
te

s 
th

e
 n

u
m

b
e
r 

o
f 
p
e
o
p
le

 t
h
a
t 
w

ill
 b

e
 i
n
ju

re
d
 a

n
d
 k

ill
e
d
 b

y 
th

e
 e

a
rt

h
q
u
a
ke

. 
 T

h
e
 c

a
s
u
a
lti

e
s 

a
re

 b
ro

k
e
n
 d

o
w

n
 

in
to

 f
o
u
r 

(4
) 

se
ve

ri
ty

 le
ve

ls
 t
h
a
t 
d
e
sc

ri
b
e
 t
h
e
 e

xt
e
n
t 
o
f 
th

e
 i
n
ju

ri
e
s.

  
T

h
e
 le

ve
ls

 a
re

 d
e
s
cr

ib
e
d
 a

s 
fo

llo
w

s;

· 
S

e
ve

ri
ty

 L
e
ve

l 1
:I

n
ju

ri
e
s 

w
ill

 r
e
q
u
ir
e
 m

e
d
ic

a
l a

tt
e
n
ti
o
n
 b

u
t 
h
o
s
p
ita

liz
a
tio

n
 is

 n
o
t 
n
e
e
d
e
d
.

· 
S

e
ve

ri
ty

 L
e
ve

l 2
:I

n
ju

ri
e
s 

w
ill

 r
e
q
u
ir
e
 h

o
s
p
it
a
liz

a
tio

n
 b

u
t 
a
re

 n
o
t 
co

n
s
id

e
re

d
 l
ife

-t
h
re

a
te

n
in

g
· 
S

e
ve

ri
ty

 L
e
ve

l 3
:I

n
ju

ri
e
s 

w
ill

 r
e
q
u
ir
e
 h

o
s
p
it
a
liz

a
tio

n
 a

n
d
 c

a
n
 b

e
co

m
e
 l
ife

 t
h
re

a
te

n
in

g
 if

 n
o
t 

  
  
  
  
  
  
  
 p

ro
m

p
tly

 t
re

a
te

d
.

· 
S

e
ve

ri
ty

 L
e
ve

l 4
:V

ic
tim

s 
a
re

 k
ill

e
d
 b

y 
th

e
 e

a
rt

h
q
u
a
ke

.

T
h
e
 c

a
su

a
lty

 e
st

im
a
te

s 
a
re

 p
ro

vi
d
e
d
 f
o
r 

th
re

e
 (

3
) 

tim
e
s
 o

f 
d
a
y:

 2
:0

0
 A

M
, 
2
:0

0
 P

M
 a

n
d
 5

:0
0
 P

M
. 
 T

h
e
se

 t
im

e
s
 r

e
p
re

se
n
t 
th

e
 

p
e
ri
o
d
s 

o
f 
th

e
 d

a
y 

th
a
t 
d
iff

e
re

n
t 
se

c
to

rs
 o

f 
th

e
 c

o
m

m
u
n
ity

 a
re

 a
t 
th

e
ir
 p

e
a
k 

o
c
cu

p
a
n
c
y 

lo
a
d
s.

  
T

h
e
 2

:0
0
 A

M
 e

st
im

a
te

 
co

n
si

d
e
rs

 t
h
a
t 
th

e
 r

e
si

d
e
n
tia

l o
c
cu

p
a
n
c
y 

lo
a
d
 is

 m
a
x
im

u
m

, 
th

e
 2

:0
0
 P

M
 e

s
tim

a
te

 c
o
n
s
id

e
rs

 t
h
a
t 
th

e
 e

d
u
ca

tio
n
a
l,
 c

o
m

m
e
rc

ia
l 

a
n
d
 in

d
u
st

ri
a
l s

e
ct

o
r 

lo
a
d
s 

a
re

 m
a
xi

m
u
m

 a
n
d
 5

:0
0
 P

M
 r

e
p
re

s
e
n
ts

 p
e
a
k 

c
o
m

m
u
te

 t
im

e
.

T
a
b
le

 1
1
 p

ro
vi

d
e
s 

a
 s

u
m

m
a
ry

 o
f 
th

e
 c

a
su

a
lt
ie

s
 e

s
tim

a
te

d
 f
o
r 

th
is

 e
a
rt

h
q
u
a
ke

S
o

c
ia

l 
Im

p
a

c
t

P
a
g
e
 1

3
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
a
b

le
 1

1
: 

C
a
s
u

a
lt

y
 E

s
ti

m
a
te

s

L
e
v
e
l 
4

L
e
v
e
l 
3

L
e
v
e
l 
2

L
e
v
e
l 
1  7

C
o
m

m
e
rc

ia
l

 2
 0

 1
2
 A

M

 0
C

o
m

m
u
tin

g
 0

 0
 0

 0
E

d
u
ca

tio
n
a
l

 0
 0

 0

 1
H

o
te

ls
 0

 0
 0

 3
In

d
u
st

ri
a
l

 1
 0

 0

 1
0

O
th

e
r-

R
e
si

d
e
n
tia

l
 2

 0
 1

 9
9

S
in

g
le

 F
a
m

ily
 1

5
 1

 1

 1
1
9

 2
1

 2
 3

T
o

ta
l

 3
5
1

C
o
m

m
e
rc

ia
l

 1
0
0

 1
6

 3
2

2
 P

M

 0
C

o
m

m
u
tin

g
 0

 1
 0

 4
3

E
d
u
ca

tio
n
a
l

 1
2

 2
 4

 0
H

o
te

ls
 0

 0
 0

 2
2

In
d
u
st

ri
a
l

 6
 1

 2

 1
O

th
e
r-

R
e
si

d
e
n
tia

l
 0

 0
 0

 1
5

S
in

g
le

 F
a
m

ily
 2

 0
 0

 4
3
3

 1
2
1

 2
0

 3
9

T
o

ta
l

 2
4
3

C
o
m

m
e
rc

ia
l

 6
9

 1
1

 2
2

5
 P

M

 1
8

C
o
m

m
u
tin

g
 2

4
 4

0
 8

 9
E

d
u
ca

tio
n
a
l

 2
 0

 1

 0
H

o
te

ls
 0

 0
 0

 1
4

In
d
u
st

ri
a
l

 4
 1

 1

 4
O

th
e
r-

R
e
si

d
e
n
tia

l
 1

 0
 0

 3
9

S
in

g
le

 F
a
m

ily
 6

 0
 0

 3
2
6

 1
0
6

 5
3

 3
2

T
o

ta
l

P
a
g
e
 1

4
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

E
c

o
n

o
m

ic
 L

o
s

s
 

T
h
e
 t
o
ta

l e
co

n
o
m

ic
 lo

ss
 e

st
im

a
te

d
 f
o
r 

th
e
 e

a
rt

h
q
u
a
ke

 is
 8

1
3
.7

8
 (

m
ill

io
n
s 

o
f 
d
o
lla

rs
),

 w
h
ic

h
 in

cl
u
d
e
s
 b

u
ild

in
g
 a

n
d
 li

fe
lin

e
 

re
la

te
d
 lo

ss
e
s 

b
a
se

d
 o

n
 t
h
e
 r

e
g
io

n
's

 a
va

ila
b
le

 i
n
v
e
n
to

ry
. 
T

h
e
 f
o
llo

w
in

g
 t
h
re

e
 s

e
ct

io
n
s 

p
ro

vi
d
e
 m

o
re

 d
e
ta

ile
d
 in

fo
rm

a
tio

n
 

a
b
o
u
t 
th

e
se

 lo
ss

e
s.

B
u

il
d

in
g

-R
e

la
te

d
 L

o
s

s
e

s

T
h
e
 b

u
ild

in
g
 lo

ss
e
s 

a
re

 b
ro

ke
n
 in

to
 t
w

o
 c

a
te

g
o
ri
e
s:

 d
ir
e
c
t 
b
u
ild

in
g
 lo

s
se

s 
a
n
d
 b

u
s
in

e
ss

 in
te

rr
u
p
ti
o
n
 l
o
s
se

s
. 
 T

h
e
 d

ir
e
ct

 
b
u
ild

in
g
 lo

ss
e
s 

a
re

 t
h
e
 e

st
im

a
te

d
 c

o
s
ts

 t
o
 r

e
p
a
ir
 o

r 
re

p
la

ce
 t
h
e
 d

a
m

a
g
e
 c

a
u
s
e
d
 t
o
 t
h
e
 b

u
ild

in
g
 a

n
d
 i
ts

 c
o
n
te

n
ts

. 
 T

h
e
 

b
u
si

n
e
ss

 in
te

rr
u
p
tio

n
 lo

ss
e
s 

a
re

 t
h
e
 l
o
s
se

s 
a
s
so

c
ia

te
d
 w

it
h
 i
n
a
b
ili

ty
 t
o
 o

p
e
ra

te
 a

 b
u
si

n
e
s
s 

b
e
ca

u
s
e
 o

f 
th

e
 d

a
m

a
g
e
 s

u
st

a
in

e
d
 

d
u
ri
n
g
 t
h
e
 e

a
rt

h
q
u
a
ke

. 
 B

u
si

n
e
ss

 i
n
te

rr
u
p
ti
o
n
 lo

s
se

s 
a
ls

o
 in

cl
u
d
e
 t
h
e
 t
e
m

p
o
ra

ry
 li

vi
n
g
 e

xp
e
n
se

s 
fo

r 
th

o
se

 p
e
o
p
le

 d
is

p
la

c
e
d
 

fr
o
m

 t
h
e
ir
 h

o
m

e
s 

b
e
ca

u
se

 o
f 
th

e
 e

a
rt

h
q
u
a
k
e
.

T
h
e
 t
o
ta

l b
u
ild

in
g
-r

e
la

te
d
 lo

ss
e
s 

w
e
re

  
7
7
0
.3

7
 (

m
ill

io
n
s
 o

f 
d
o
lla

rs
);

  
9
 %

 o
f 
th

e
 e

st
im

a
te

d
 lo

ss
e
s 

w
e
re

 r
e
la

te
d
 t
o
 t
h
e
 b

u
si

n
e
s
s 

in
te

rr
u
p
tio

n
 o

f 
th

e
 r

e
g
io

n
. 
 B

y 
fa

r,
 t
h
e
 la

rg
e
st

 l
o
ss

 w
a
s 

s
u
st

a
in

e
d
 b

y 
th

e
 r

e
si

d
e
n
ti
a
l o

cc
u
p
a
n
c
ie

s 
w

h
ic

h
 m

a
d
e
 u

p
 o

v
e
r 

5
4
 %

 o
f 

th
e
 t
o
ta

l l
o
ss

. 
 T

a
b
le

 1
2
 b

e
lo

w
 p

ro
vi

d
e
s 

a
 s

u
m

m
a
ry

 o
f 
th

e
 lo

ss
e
s 

a
s
so

ci
a
te

d
 w

ith
 t
h
e
 b

u
ild

in
g
 d

a
m

a
g
e
.

T
a
b

le
 1

2
: 

B
u

il
d

in
g

-R
e
la

te
d

 E
c
o

n
o

m
ic

 L
o

s
s
 E

s
ti

m
a
te

s

(M
ill

io
n
s 

o
f 
d
o
lla

rs
)

T
o

ta
l 

O
th

e
rs

In
d

u
s
tr

ia
l

C
o

m
m

e
rc

ia
l

O
th

e
r

R
e
s
id

e
n

ti
a
l

A
re

a
S

in
g

le
  

F
a
m

il
y

C
a
te

g
o

ry

In
c
o

m
e
 L

o
s
e
s W

a
g
e

 0
.0

0
 

 2
3
.4

9
 

 1
.4

2
 

 0
.3

1
 

 2
5
.9

2
 

 0
.6

9
 

C
a
p
ita

l-
R

e
la

te
d

 0
.0

0
 

 1
8
.6

8
 

 0
.8

9
 

 0
.1

3
 

 2
0
.0

0
 

 0
.3

1
 

R
e
n
ta

l
 8

.1
3
 

 1
1
.8

4
 

 0
.8

1
 

 0
.1

5
 

 2
2
.3

4
 

 1
.4

0
 

R
e
lo

ca
tio

n
 0

.9
3
 

 0
.7

3
 

 0
.0

9
 

 0
.0

7
 

 1
.8

5
 

 0
.0

3
 

 9
.0

6
 

S
u

b
to

ta
l

 2
.4

4
 

 5
4
.7

4
 

 3
.2

1
 

 0
.6

6
 

 7
0
.1

1
 

C
a
p

it
a
l 
S

to
c
k
 L

o
s
e
s

S
tr

u
ct

u
ra

l
 5

3
.9

7
 

 4
6
.4

4
 

 9
.8

7
 

 1
.8

6
 

 1
1
3
.8

2
 

 1
.6

8
 

N
o
n
_
S

tr
u
ct

u
ra

l
 2

6
0
.0

0
 

 1
0
8
.6

9
 

 3
5
.0

6
 

 6
.1

8
 

 4
2
0
.3

0
 

 1
0
.3

7
 

C
o
n
te

n
t

 7
6
.0

1
 

 5
2
.8

6
 

 2
4
.6

5
 

 2
.8

0
 

 1
5
8
.8

0
 

 2
.4

8
 

In
ve

n
to

ry
 0

.0
0
 

 3
.2

4
 

 4
.0

8
 

 0
.0

2
 

 7
.3

4
 

 0
.0

0
 

 3
8
9
.9

8
 

S
u

b
to

ta
l

 1
4
.5

4
 

 2
1
1
.2

4
 

 7
3
.6

5
 

 1
0
.8

6
 

 7
0
0
.2

6
 

T
o

ta
l

 3
9
9
.0

4
 

 1
6
.9

8
 

 2
6
5
.9

8
 

 7
6
.8

6
 

 1
1
.5

2
 

 7
7
0
.3

7
 

P
a
g
e
 1

5
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
ra

n
s

p
o

rt
a

ti
o

n
 a

n
d

 U
ti

li
ty

 L
if

e
li

n
e

 L
o

s
s

e
s

F
o
r 

th
e
 t
ra

n
sp

o
rt

a
tio

n
 a

n
d
 u

til
ity

 li
fe

lin
e
 s

ys
te

m
s,

 H
A

Z
U

S
 c

o
m

p
u
te

s
 t
h
e
 d

ir
e
c
t 
re

p
a
ir
 c

o
s
t 
fo

r 
e
a
ch

 c
o
m

p
o
n
e
n
t 
o
n
ly

. 
 T

h
e
re

 
a
re

 n
o
 l
o
s
se

s 
co

m
p
u
te

d
 b

y
 H

A
Z

U
S

 f
o
r 

b
u
s
in

e
ss

 i
n
te

rr
u
p
ti
o
n
 d

u
e
 t
o
 li

fe
lin

e
 o

u
ta

g
e
s.

 T
a
b
le

s
 1

3
 &

 1
4
 p

ro
vi

d
e
 a

 d
e
ta

ile
d
 

b
re

a
k
d
o
w

n
 in

 t
h
e
 e

xp
e
ct

e
d
 l
ife

lin
e
 lo

ss
e
s.

H
A

Z
U

S
 e

s
tim

a
te

s 
th

e
 lo

n
g
-t

e
rm

 e
co

n
o
m

ic
 im

p
a
ct

s 
to

 t
h
e
 r

e
g
io

n
 f
o
r 

1
5
 y

e
a
rs

 a
ft
e
r 

th
e
 e

a
rt

h
q
u
a
ke

. 
 T

h
e
 m

o
d
e
l q

u
a
n
tif

ie
s 

th
is

 
in

fo
rm

a
ti
o
n
 in

 t
e
rm

s 
o
f 
in

c
o
m

e
 a

n
d
 e

m
p
lo

y
m

e
n
t 
ch

a
n
g
e
s 

w
it
h
in

 t
h
e
 r

e
g
io

n
. 
 T

a
b
le

 1
5
 p

re
s
e
n
ts

 t
h
e
 r

e
su

lts
 o

f 
th

e
 r

e
g
io

n
 f
o
r 

th
e
 g

iv
e
n
 e

a
rt

h
q
u
a
ke

.

T
a
b

le
 1

3
: 

T
ra

n
s
p

o
rt

a
ti

o
n

 S
y
s
te

m
 E

c
o

n
o

m
ic

 L
o

s
s
e
s

(M
ill

io
n
s 

o
f 
d
o
lla

rs
)

S
y
s
te

m
L

o
s
s
 R

a
ti

o
 (

%
)

E
c
o

n
o

m
ic

 L
o

s
s

In
v
e
n

to
ry

 V
a
lu

e
C

o
m

p
o

n
e
n

t

H
ig

h
w

a
y

S
e
g
m

e
n
ts

 2
4
7
.7

6
 

$
0
.0

0
 

 0
.0

0

B
ri
d
g
e
s

 1
0
6
.0

0
 

$
1
3
.1

4
 

 1
2
.4

0

T
u
n
n
e
ls

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

 3
5
3
.8

0
 

S
u
b
to

ta
l

 1
3
.1

0
 

R
a
il
w

a
y
s

S
e
g
m

e
n
ts

 1
0
.0

9
 

$
0
.0

0
 

 0
.0

0

B
ri
d
g
e
s

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

T
u
n
n
e
ls

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

F
a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 1
0
.1

0
 

S
u
b
to

ta
l

 0
.0

0
 

L
ig

h
t 

R
a
il

S
e
g
m

e
n
ts

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

B
ri
d
g
e
s

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

T
u
n
n
e
ls

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

F
a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

B
u

s
F

a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

F
e
rr

y
F

a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

P
o

rt
F

a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

A
ir

p
o

rt
F

a
ci

lit
ie

s
 0

.0
0
 

$
0
.0

0
 

 0
.0

0

R
u
n
w

a
ys

 0
.0

0
 

$
0
.0

0
 

 0
.0

0

 0
.0

0
 

S
u
b
to

ta
l

 0
.0

0
 

 3
6
3
.8

0
 

T
o

ta
l

 1
3
.1

0
 

P
a
g
e
 1

6
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

T
a
b

le
 1

4
: 

U
ti

li
ty

 S
y
s
te

m
 E

c
o

n
o

m
ic

 L
o

s
s
e
s

(M
ill

io
n
s
 o

f 
d
o
lla

rs
) 

C
o

m
p

o
n

e
n

t
In

v
e
n

to
ry

 V
a
lu

e
E

c
o

n
o

m
ic

 L
o

s
s

S
y
s
te

m
L

o
s
s
 R

a
ti

o
 (

%
) 

  

P
o

ta
b

le
 W

a
te

r
 0

.0
0
 

P
ip

e
lin

e
s

 0
.0

0
$
0
.0

0
 

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 5
.1

0
 

D
is

tr
ib

u
tio

n
 L

in
e
s

 2
2
.6

7
$
1
.1

6
 

 5
.1

0
 

S
u

b
to

ta
l

$
1
.1

6
 

W
a
s
te

 W
a
te

r
 0

.0
0
 

P
ip

e
lin

e
s

 0
.0

0
$
0
.0

0
 

 7
8
.6

0
 

F
a
ci

lit
ie

s
 3

4
.6

3
$
2
7
.2

2
 

 3
.1

0
 

D
is

tr
ib

u
tio

n
 L

in
e
s

 2
9
.8

9
$
0
.9

1
 

 8
1
.6

5
 

S
u

b
to

ta
l

$
2
8
.1

3
 

N
a
tu

ra
l 
G

a
s

 0
.0

0
 

P
ip

e
lin

e
s

 0
.0

0
$
0
.0

0
 

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 2
.0

0
 

D
is

tr
ib

u
tio

n
 L

in
e
s

 4
7
.9

2
$
0
.9

8
 

 2
.0

4
 

S
u

b
to

ta
l

$
0
.9

8
 

O
il
 S

y
s
te

m
s

 0
.0

0
 

P
ip

e
lin

e
s

 0
.0

0
$
0
.0

0
 

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 0
.0

0
 

S
u

b
to

ta
l

$
0
.0

0
 

E
le

c
tr

ic
a
l 
P

o
w

e
r

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 0
.0

0
 

S
u

b
to

ta
l

$
0
.0

0
 

C
o

m
m

u
n

ic
a
ti

o
n

 0
.0

0
 

F
a
ci

lit
ie

s
 0

.0
0

$
0
.0

0
 

 0
.0

0
 

S
u

b
to

ta
l

$
0
.0

0
 

T
o

ta
l

 8
8
.7

8
 

$
3
0
.2

6
 

P
a
g
e
 1

7
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
a
b

le
 1

5
. 
In

d
ir

e
c
t 

E
c
o

n
o

m
ic

 I
m

p
a
c
t 

w
it

h
 o

u
ts

id
e
 a

id
(E

m
p

lo
ym

e
n

t 
a

s 
#

 o
f 

p
e

o
p

le
 a

n
d

 I
n

co
m

e
 in

 m
ill

io
n

s 
o

f 
$

)

L
O

S
S

T
o

ta
l

%

F
ir

s
t 

Y
e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(6
)

-0
.8

0

S
e
c
o

n
d

 Y
e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(2
0
)

-2
.4

2

T
h

ir
d

 Y
e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(2
5
)

-3
.1

2

F
o

u
rt

h
 Y

e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(2
5
)

-3
.1

2

F
if

th
 Y

e
a
r

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(2
5
)

-3
.1

2

Y
e
a
rs

 6
 t

o
 1

5

E
m

p
lo

ym
e
n
t 
Im

p
a
ct

 0
 

 0
.0

0
In

c
o
m

e
 I
m

p
a
ct

(2
5
)

-3
.1

2

P
a
g
e
 1

8
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

 -
 

L
o
s 

A
n
g
e
le

s,
C

A

A
p

p
e

n
d

ix
 A

: 
C

o
u

n
ty

 L
is

ti
n

g
 f

o
r 

th
e

 R
e

g
io

n

P
a
g
e
 1

9
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt



T
o

ta
l

N
o

n
-R

e
s
id

e
n

ti
a
l

R
e
s
id

e
n

ti
a
l

B
u

il
d

in
g

 V
a
lu

e
 (

m
il
li
o

n
s
 o

f 
d

o
ll
a
rs

)
P

o
p

u
la

ti
o

n
C

o
u

n
ty

 N
a
m

e
S

ta
te

C
a
li
fo

rn
ia

L
o
s 

A
n
g
e
le

s
 5

1
,4

8
3

 3
,3

9
1

 9
9
6

 4
,3

8
8

 5
1
,4

8
3

 3
,3

9
1

 9
9
6

 4
,3

8
8

T
o

ta
l 

S
ta

te

T
o

ta
l 

R
e

g
io

n
 

 5
1
,4

8
3

 3
,3

9
1

 9
9
6

 4
,3

8
8

A
p

p
e

n
d

ix
 B

: 
R

e
g

io
n

a
l 

P
o

p
u

la
ti

o
n

 a
n

d
 B

u
il

d
in

g
 V

a
lu

e
 D

a
ta

P
a
g
e
 2

0
 o

f 
2
0

E
a
rt

h
q

u
a
k
e
 E

v
e
n

t 
S

u
m

m
a
ry

 R
e
p

o
rt

C
it

y 
o

f 
C

er
ri

to
s 

H
az

ar
d

 M
it

ig
at

io
n

 P
la

n
 

B
-1

  

 

R
E

G
U

L
A

T
IO

N
S

 
  

 T
he

 D
is

as
te

r 
M

iti
ga

tio
n 

A
ct

 o
f 

20
00

 (
P

.L
. 

10
6-

39
0)

 f
ac

ili
ta

te
s 

a 
ne

w
 a

nd
 r

ev
ita

liz
ed

 

ap
pr

oa
ch

 t
o 

m
iti

ga
tio

n 
pl

an
ni

ng
. 

 D
M

A
 2

00
0 

am
en

de
d 

th
e 

R
ob

er
t 

T
. 

S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f 

an
d 

E
m

er
ge

nc
y 

A
ss

is
ta

nc
e 

A
ct

 b
y 

re
p

ea
lin

g 
th

e 
pr

ev
io

us
 m

iti
ga

tio
n 

pl
an

ni
ng

 

pr
ov

is
io

ns
 

(S
ec

tio
n 

40
9)

 
an

d 
re

pl
ac

in
g 

th
em

 
w

ith
 

a 
ne

w
 

se
t 

of
 

m
iti

ga
tio

n 
pl

an
 

re
qu

ire
m

en
ts

 (
S

ec
tio

n 
32

2)
. 

 T
hi

s 
ne

w
 s

ec
tio

n 
em

ph
as

iz
es

 t
he

 n
ee

d 
fo

r 
st

at
e,

 T
rib

al
, 

an
d 

lo
ca

l 
en

tit
ie

s 
to

 c
lo

se
ly

 c
oo

rd
in

at
e 

m
iti

ga
tio

n 
pl

an
ni

ng
 a

n
d 

im
pl

em
en

ta
tio

n 
ef

fo
rt

s.
  

T
he

 f
ol

lo
w

in
g 

pa
ge

s 
pr

ov
id

e 
a 

de
sc

rip
tio

n 
of

 t
he

 D
is

as
te

r 
M

iti
ga

tio
n 

A
ct

 o
f 

20
00

, 
as

 w
el

l 

as
 th

e 
In

te
rim

 F
in

al
 R

ul
e 

fo
r 

m
iti

ga
tio

n 
pl

an
ni

ng
. 

 



P
U

B
L

IC
 L

A
W

 1
06

–3
90

—
O

C
T

. 
30

, 
20

00

D
IS

A
ST

E
R

 M
IT

IG
A

T
IO

N
 A

C
T

 O
F

 2
00

0

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

01
F

m
t 6

57
9

S
fm

t 6
57

9
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

52
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

P
u

bl
ic

 L
aw

 1
06

–3
90

10
6t

h
 C

on
gr

es
s

A
n

 A
ct

T
o 

am
en

d 
th

e 
R

ob
er

t 
T

. 
S

ta
ff

or
d 

D
is

as
te

r 
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
to

 a
u

th
or

iz
e 

a 
pr

og
ra

m
 f

or
 p

re
di

sa
st

er
 m

it
ig

at
io

n
, t

o 
st

re
am

li
n

e 
th

e 
ad

m
in

is
tr

at
io

n
of

 
di

sa
st

er
 

re
li

ef
, 

to
 

co
n

tr
ol

 
th

e 
F

ed
er

al
 

co
st

s 
of

 
di

sa
st

er
 

as
si

st
an

ce
, 

an
d 

fo
r

ot
h

er
 p

u
rp

os
es

.

B
e 

it
 e

n
ac

te
d

 b
y 

th
e 

S
en

at
e 

an
d

 H
ou

se
 o

f 
R

ep
re

se
n

ta
ti

ve
s 

of
th

e 
U

n
it

ed
 S

ta
te

s 
of

 A
m

er
ic

a 
in

 C
on

gr
es

s 
as

se
m

bl
ed

,
S

E
C

T
IO

N
 1

. S
H

O
R

T
 T

IT
L

E
; T

A
B

L
E

 O
F

 C
O

N
T

E
N

T
S

.

(a
) 

S
H

O
R

T
T

IT
L

E
.—

T
h

is
 

A
ct

 
m

ay
 

be
 

ci
te

d 
as

 
th

e 
‘‘D

is
as

te
r

M
it

ig
at

io
n

 A
ct

 o
f 2

00
0’

’.
(b

) 
T

A
B

L
E

O
F

C
O

N
T

E
N

T
S
.—

T
h

e 
ta

bl
e 

of
 c

on
te

n
ts

 o
f 

th
is

 A
ct

is
 a

s 
fo

ll
ow

s:

S
ec

.
1.

S
h

or
t 

ti
tl

e;
 t

ab
le

 o
f 

co
n

te
n

ts
.

T
IT

L
E

 I
—

P
R

E
D

IS
A

S
T

E
R

 H
A

Z
A

R
D

 M
IT

IG
A

T
IO

N
S

ec
.

10
1.

F
in

di
n

gs
 a

n
d 

pu
rp

os
e.

S
ec

.
10

2.
P

re
di

sa
st

er
 h

az
ar

d 
m

it
ig

at
io

n
.

S
ec

.
10

3.
In

te
ra

ge
n

cy
 t

as
k 

fo
rc

e.
S

ec
.

10
4.

M
it

ig
at

io
n

 p
la

n
n

in
g;

 m
in

im
u

m
 s

ta
n

da
rd

s 
fo

r 
pu

bl
ic

 a
n

d 
pr

iv
at

e 
st

ru
c-

tu
re

s.

T
IT

L
E

 I
I—

S
T

R
E

A
M

L
IN

IN
G

 A
N

D
 C

O
S

T
 R

E
D

U
C

T
IO

N
S

ec
.

20
1.

T
ec

h
n

ic
al

 a
m

en
dm

en
ts

.
S

ec
.

20
2.

M
an

ag
em

en
t 

co
st

s.
S

ec
.

20
3.

P
u

bl
ic

 n
ot

ic
e,

 c
om

m
en

t,
 a

n
d 

co
n

su
lt

at
io

n
 r

eq
u

ir
em

en
ts

.
S

ec
.

20
4.

S
ta

te
 a

dm
in

is
tr

at
io

n
 o

f 
h

az
ar

d 
m

it
ig

at
io

n
 g

ra
n

t 
pr

og
ra

m
.

S
ec

.
20

5.
A

ss
is

ta
n

ce
 t

o 
re

pa
ir

, 
re

st
or

e,
 r

ec
on

st
ru

ct
, 

or
 r

ep
la

ce
 d

am
ag

ed
 f

ac
il

it
ie

s.
S

ec
.

20
6.

F
ed

er
al

 a
ss

is
ta

n
ce

 t
o 

in
di

vi
du

al
s 

an
d 

h
ou

se
h

ol
ds

.
S

ec
.

20
7.

C
om

m
u

n
it

y 
di

sa
st

er
 l

oa
n

s.
S

ec
.

20
8.

R
ep

or
t 

on
 S

ta
te

 m
an

ag
em

en
t 

of
 s

m
al

l 
di

sa
st

er
s 

in
it

ia
ti

ve
.

S
ec

.
20

9.
S

tu
dy

 r
eg

ar
di

n
g 

co
st

 r
ed

u
ct

io
n

.

T
IT

L
E

 I
II

—
M

IS
C

E
L

L
A

N
E

O
U

S
S

ec
.

30
1.

T
ec

h
n

ic
al

 c
or

re
ct

io
n

 o
f 

sh
or

t 
ti

tl
e.

S
ec

.
30

2.
D

ef
in

it
io

n
s.

S
ec

.
30

3.
F

ir
e 

m
an

ag
em

en
t 

as
si

st
an

ce
.

S
ec

.
30

4.
D

is
as

te
r 

gr
an

t 
cl

os
eo

u
t 

pr
oc

ed
u

re
s.

S
ec

.
30

5.
P

u
bl

ic
 s

af
et

y 
of

fi
ce

r 
be

n
ef

it
s 

fo
r 

ce
rt

ai
n

 F
ed

er
al

 a
n

d 
S

ta
te

 e
m

pl
oy

ee
s.

S
ec

.
30

6.
B

u
y 

A
m

er
ic

an
.

S
ec

.
30

7.
T

re
at

m
en

t 
of

 c
er

ta
in

 r
ea

l 
pr

op
er

ty
.

S
ec

.
30

8.
S

tu
dy

 o
f 

pa
rt

ic
ip

at
io

n
 b

y 
In

di
an

 t
ri

be
s 

in
 e

m
er

ge
n

cy
 m

an
ag

em
en

t.

T
IT

L
E

 I
—

P
R

E
D

IS
A

S
T

E
R

 H
A

Z
A

R
D

M
IT

IG
A

T
IO

N

S
E

C
. 1

01
. F

IN
D

IN
G

S
 A

N
D

 P
U

R
P

O
S

E
.

(a
) F

IN
D

IN
G

S
.—

C
on

gr
es

s 
fi

n
ds

 t
h

at
—

42
 U

SC
 5

13
3

no
te

.

42
 U

SC
 5

12
1

no
te

.

D
is

as
te

r
M

it
ig

at
io

n 
A

ct
 o

f
20

00
.

O
ct

. 3
0,

 2
00

0
[H

.R
. 7

07
]

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

02
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90



11
4 

S
T

A
T

. 
15

53
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

(1
) 

n
at

u
ra

l 
di

sa
st

er
s,

 
in

cl
u

di
n

g 
ea

rt
h

qu
ak

es
, 

ts
u

n
am

is
,

to
rn

ad
oe

s,
 h

u
rr

ic
an

es
, f

lo
od

in
g,

 a
n

d 
w

il
df

ir
es

, p
os

e 
gr

ea
t 

da
n

ge
r

to
 h

u
m

an
 l

if
e 

an
d 

to
 p

ro
pe

rt
y 

th
ro

u
gh

ou
t 

th
e 

U
n

it
ed

 S
ta

te
s;

(2
) g

re
at

er
 e

m
ph

as
is

 n
ee

ds
 t

o 
be

 p
la

ce
d 

on
—

(A
) 

id
en

ti
fy

in
g 

an
d 

as
se

ss
in

g 
th

e 
ri

sk
s 

to
 S

ta
te

s 
an

d
lo

ca
l 

go
ve

rn
m

en
ts

 (
in

cl
u

di
n

g 
In

di
an

 t
ri

be
s)

 f
ro

m
 n

at
u

ra
l

di
sa

st
er

s;
(B

) 
im

pl
em

en
ti

n
g 

ad
eq

u
at

e 
m

ea
su

re
s 

to
 r

ed
u

ce
 l

os
se

s
fr

om
 n

at
u

ra
l d

is
as

te
rs

; a
n

d
(C

) 
en

su
ri

n
g 

th
at

 
th

e 
cr

it
ic

al
 

se
rv

ic
es

 
an

d 
fa

ci
li

ti
es

of
 c

om
m

u
n

it
ie

s 
w

il
l 

co
n

ti
n

u
e 

to
 f

u
n

ct
io

n
 a

ft
er

 a
 n

at
u

ra
l

di
sa

st
er

;
(3

) 
ex

pe
n

di
tu

re
s 

fo
r 

po
st

di
sa

st
er

 a
ss

is
ta

n
ce

 a
re

 i
n

cr
ea

si
n

g
w

it
h

ou
t 

co
m

m
en

su
ra

te
 r

ed
u

ct
io

n
s 

in
 t

h
e 

li
ke

li
h

oo
d 

of
 f

u
tu

re
lo

ss
es

 fr
om

 n
at

u
ra

l d
is

as
te

rs
;

(4
) 

in
 t

h
e 

ex
pe

n
di

tu
re

 o
f 

F
ed

er
al

 f
u

n
ds

 u
n

de
r 

th
e 

R
ob

er
t

T
. 

S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f 

an
d 

E
m

er
ge

n
cy

 A
ss

is
ta

n
ce

 A
ct

 (
42

U
.S

.C
. 

51
21

 e
t 

se
q.

),
 h

ig
h

 p
ri

or
it

y 
sh

ou
ld

 b
e 

gi
ve

n
 t

o 
m

it
ig

at
io

n
of

 h
az

ar
ds

 a
t 

th
e 

lo
ca

l l
ev

el
; a

n
d

(5
) 

w
it

h
 a

 u
n

if
ie

d 
ef

fo
rt

 o
f 

ec
on

om
ic

 i
n

ce
n

ti
ve

s,
 a

w
ar

en
es

s
an

d 
ed

u
ca

ti
on

, 
te

ch
n

ic
al

 a
ss

is
ta

n
ce

, 
an

d 
de

m
on

st
ra

te
d 

F
ed

er
al

su
pp

or
t,

 S
ta

te
s 

an
d 

lo
ca

l 
go

ve
rn

m
en

ts
 (

in
cl

u
di

n
g 

In
di

an
 t

ri
be

s)
w

il
l b

e 
ab

le
 t

o—
(A

) 
fo

rm
 e

ff
ec

ti
ve

 c
om

m
u

n
it

y-
ba

se
d 

pa
rt

n
er

sh
ip

s 
fo

r
h

az
ar

d 
m

it
ig

at
io

n
 p

u
rp

os
es

;
(B

) 
im

pl
em

en
t 

ef
fe

ct
iv

e 
h

az
ar

d 
m

it
ig

at
io

n
 

m
ea

su
re

s
th

at
 r

ed
u

ce
 t

h
e 

po
te

n
ti

al
 d

am
ag

e 
fr

om
 n

at
u

ra
l 

di
sa

st
er

s;
(C

) 
en

su
re

 c
on

ti
n

u
ed

 f
u

n
ct

io
n

al
it

y 
of

 c
ri

ti
ca

l 
se

rv
ic

es
;

(D
) 

le
ve

ra
ge

 
ad

di
ti

on
al

 
n

on
-F

ed
er

al
 

re
so

u
rc

es
 

in
m

ee
ti

n
g 

n
at

u
ra

l d
is

as
te

r 
re

si
st

an
ce

 g
oa

ls
; a

n
d

(E
) 

m
ak

e 
co

m
m

it
m

en
ts

 t
o 

lo
n

g-
te

rm
 h

az
ar

d 
m

it
ig

at
io

n
ef

fo
rt

s 
to

 b
e 

ap
pl

ie
d 

to
 n

ew
 a

n
d 

ex
is

ti
n

g 
st

ru
ct

u
re

s.
(b

) 
P

U
R

P
O

S
E

.—
T

h
e 

pu
rp

os
e 

of
 t

h
is

 t
it

le
 i

s 
to

 e
st

ab
li

sh
 a

 n
at

io
n

al
di

sa
st

er
 h

az
ar

d 
m

it
ig

at
io

n
 p

ro
gr

am
—

(1
) 

to
 r

ed
u

ce
 t

h
e 

lo
ss

 o
f 

li
fe

 a
n

d 
pr

op
er

ty
, 

h
u

m
an

 s
u

ff
er

in
g,

ec
on

om
ic

 
di

sr
u

pt
io

n
, 

an
d 

di
sa

st
er

 
as

si
st

an
ce

 
co

st
s 

re
su

lt
in

g
fr

om
 n

at
u

ra
l d

is
as

te
rs

; a
n

d
(2

) 
to

 p
ro

vi
de

 a
 s

ou
rc

e 
of

 p
re

di
sa

st
er

 h
az

ar
d 

m
it

ig
at

io
n

fu
n

di
n

g 
th

at
 w

il
l 

as
si

st
 S

ta
te

s 
an

d 
lo

ca
l 

go
ve

rn
m

en
ts

 (
in

cl
u

di
n

g
In

di
an

 
tr

ib
es

) 
in

 
im

pl
em

en
ti

n
g 

ef
fe

ct
iv

e 
h

az
ar

d 
m

it
ig

at
io

n
m

ea
su

re
s 

th
at

 
ar

e 
de

si
gn

ed
 

to
 

en
su

re
 

th
e 

co
n

ti
n

u
ed

fu
n

ct
io

n
al

it
y 

of
 c

ri
ti

ca
l 

se
rv

ic
es

 a
n

d 
fa

ci
li

ti
es

 a
ft

er
 a

 n
at

u
ra

l
di

sa
st

er
.

S
E

C
. 1

02
. P

R
E

D
IS

A
S

T
E

R
 H

A
Z

A
R

D
 M

IT
IG

A
T

IO
N

.

(a
) 

IN
G

E
N

E
R

A
L
.—

T
it

le
 I

I 
of

 t
h

e 
R

ob
er

t 
T

. 
S

ta
ff

or
d 

D
is

as
te

r
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (

42
 U

.S
.C

. 
51

31
 e

t 
se

q.
) 

is
am

en
de

d 
by

 a
dd

in
g 

at
 t

h
e 

en
d 

th
e 

fo
ll

ow
in

g:
‘‘S

E
C

. 2
03

. P
R

E
D

IS
A

S
T

E
R

 H
A

Z
A

R
D

 M
IT

IG
A

T
IO

N
.

‘‘(
a)

 D
E

F
IN

IT
IO

N
O

F
S

M
A

L
L

IM
P

O
V

E
R

IS
H

E
D

C
O

M
M

U
N

IT
Y

.—
In

 t
h

is
se

ct
io

n
, 

th
e 

te
rm

 ‘s
m

al
l 

im
po

ve
ri

sh
ed

 c
om

m
u

n
it

y’
 m

ea
n

s 
a 

co
m

m
u

-
n

it
y 

of
 3

,0
00

 o
r 

fe
w

er
 i

n
di

vi
du

al
s 

th
at

 i
s 

ec
on

om
ic

al
ly

 d
is

ad
va

n
-

ta
ge

d,
 

as
 

de
te

rm
in

ed
 

by
 

th
e 

S
ta

te
 

in
 

w
h

ic
h

 
th

e 
co

m
m

u
n

it
y 

is
lo

ca
te

d 
an

d 
ba

se
d 

on
 c

ri
te

ri
a 

es
ta

bl
is

h
ed

 b
y 

th
e 

P
re

si
de

n
t.

‘‘(
b)

 E
S

T
A

B
L

IS
H

M
E

N
T

O
F

P
R

O
G

R
A

M
.—

T
h

e 
P

re
si

de
n

t 
m

ay
 e

st
ab

-
li

sh
 

a 
pr

og
ra

m
 

to
 

pr
ov

id
e 

te
ch

n
ic

al
 

an
d 

fi
n

an
ci

al
 

as
si

st
an

ce
 

to
S

ta
te

s 
an

d 
lo

ca
l 

go
ve

rn
m

en
ts

 t
o 

as
si

st
 i

n
 t

h
e 

im
pl

em
en

ta
ti

on
 o

f

P
re

si
de

nt
.

42
 U

SC
 5

13
3.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

03
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

54
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

pr
ed

is
as

te
r 

h
az

ar
d 

m
it

ig
at

io
n

 m
ea

su
re

s 
th

at
 a

re
 c

os
t-

ef
fe

ct
iv

e 
an

d
ar

e 
de

si
gn

ed
 t

o 
re

du
ce

 i
n

ju
ri

es
, l

os
s 

of
 l

if
e,

 a
n

d 
da

m
ag

e 
an

d 
de

st
ru

c-
ti

on
 o

f 
pr

op
er

ty
, 

in
cl

u
di

n
g 

da
m

ag
e 

to
 c

ri
ti

ca
l 

se
rv

ic
es

 a
n

d 
fa

ci
li

ti
es

u
n

de
r 

th
e 

ju
ri

sd
ic

ti
on

 o
f t

h
e 

S
ta

te
s 

or
 lo

ca
l g

ov
er

n
m

en
ts

.
‘‘(

c)
 A

P
P

R
O

V
A

L
B

Y
P

R
E

S
ID

E
N

T
.—

If
 t

h
e 

P
re

si
de

n
t 

de
te

rm
in

es
 t

h
at

a 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

m
en

t 
h

as
 i

de
n

ti
fi

ed
 n

at
u

ra
l 

di
sa

st
er

 h
az

ar
ds

in
 a

re
as

 u
n

de
r 

it
s 

ju
ri

sd
ic

ti
on

 a
n

d 
h

as
 d

em
on

st
ra

te
d 

th
e 

ab
il

it
y

to
 f

or
m

 e
ff

ec
ti

ve
 p

u
bl

ic
-p

ri
va

te
 n

at
u

ra
l 

di
sa

st
er

 h
az

ar
d 

m
it

ig
at

io
n

pa
rt

n
er

sh
ip

s,
 

th
e 

P
re

si
de

n
t,

 
u

si
n

g 
am

ou
n

ts
 

in
 

th
e 

N
at

io
n

al
P

re
di

sa
st

er
 

M
it

ig
at

io
n

 
F

u
n

d 
es

ta
bl

is
h

ed
 

u
n

de
r 

su
bs

ec
ti

on
 

(i
)

(r
ef

er
re

d 
to

 i
n

 t
h

is
 s

ec
ti

on
 a

s 
th

e 
‘F

u
n

d’
),

 m
ay

 p
ro

vi
de

 t
ec

h
n

ic
al

an
d 

fi
n

an
ci

al
 a

ss
is

ta
n

ce
 t

o 
th

e 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

m
en

t 
to

 b
e

u
se

d 
in

 a
cc

or
da

n
ce

 w
it

h
 s

u
bs

ec
ti

on
 (e

).
‘‘(

d)
 S

T
A

T
E

R
E

C
O

M
M

E
N

D
A

T
IO

N
S
.—

‘‘(
1)

 I
N

G
E

N
E

R
A

L
.—

‘‘(
A

) 
R

E
C

O
M

M
E

N
D

A
T

IO
N

S
.—

T
h

e 
G

ov
er

n
or

 o
f 

ea
ch

 S
ta

te
m

ay
 r

ec
om

m
en

d 
to

 t
h

e 
P

re
si

de
n

t 
n

ot
 f

ew
er

 t
h

an
 f

iv
e 

lo
ca

l
go

ve
rn

m
en

ts
 t

o 
re

ce
iv

e 
as

si
st

an
ce

 u
n

de
r 

th
is

 s
ec

ti
on

.
‘‘(

B
) 

D
E

A
D

L
IN

E
F

O
R

S
U

B
M

IS
S

IO
N

.—
T

h
e 

re
co

m
m

en
da

-
ti

on
s 

u
n

de
r 

su
bp

ar
ag

ra
ph

 (
A

) 
sh

al
l 

be
 s

u
bm

it
te

d 
to

 t
h

e
P

re
si

de
n

t 
n

ot
 l

at
er

 t
h

an
 O

ct
ob

er
 1

, 
20

01
, 

an
d 

ea
ch

 O
ct

ob
er

1s
t 

th
er

ea
ft

er
 o

r 
su

ch
 l

at
er

 d
at

e 
in

 t
h

e 
ye

ar
 a

s 
th

e 
P

re
si

-
de

n
t 

m
ay

 e
st

ab
li

sh
.

‘‘(
C

) 
C

R
IT

E
R

IA
.—

In
 

m
ak

in
g 

re
co

m
m

en
da

ti
on

s 
u

n
de

r
su

bp
ar

ag
ra

ph
 (

A
),

 a
 G

ov
er

n
or

 s
h

al
l 

co
n

si
de

r 
th

e 
cr

it
er

ia
sp

ec
if

ie
d 

in
 s

u
bs

ec
ti

on
 (g

).
‘‘(

2)
 U

S
E

.—
‘‘(

A
) 

IN
G

E
N

E
R

A
L
.—

E
xc

ep
t 

as
 p

ro
vi

de
d 

in
 s

u
bp

ar
ag

ra
ph

(B
),

 
in

 
pr

ov
id

in
g 

as
si

st
an

ce
 

to
 

lo
ca

l 
go

ve
rn

m
en

ts
 

u
n

de
r

th
is

 s
ec

ti
on

, 
th

e 
P

re
si

de
n

t 
sh

al
l 

se
le

ct
 f

ro
m

 l
oc

al
 g

ov
er

n
-

m
en

ts
 

re
co

m
m

en
de

d 
by

 
th

e 
G

ov
er

n
or

s 
u

n
de

r 
th

is
 

su
b-

se
ct

io
n

.
‘‘(

B
) 

E
X

T
R

A
O

R
D

IN
A

R
Y

C
IR

C
U

M
S

T
A

N
C

E
S
.—

In
 

pr
ov

id
in

g
as

si
st

an
ce

 
to

 
lo

ca
l 

go
ve

rn
m

en
ts

 
u

n
de

r 
th

is
 

se
ct

io
n

, 
th

e
P

re
si

de
n

t 
m

ay
 s

el
ec

t 
a 

lo
ca

l 
go

ve
rn

m
en

t 
th

at
 h

as
 n

ot
 b

ee
n

re
co

m
m

en
de

d 
by

 a
 G

ov
er

n
or

 u
n

de
r 

th
is

 s
u

bs
ec

ti
on

 i
f 

th
e

P
re

si
de

n
t 

de
te

rm
in

es
 t

h
at

 e
xt

ra
or

di
n

ar
y 

ci
rc

u
m

st
an

ce
s 

ju
s-

ti
fy

 t
h

e 
se

le
ct

io
n

 a
n

d 
th

at
 m

ak
in

g 
th

e 
se

le
ct

io
n

 w
il

l 
fu

rt
h

er
th

e 
pu

rp
os

e 
of

 t
h

is
 s

ec
ti

on
.

‘‘(
3)

 E
F

F
E

C
T

O
F

F
A

IL
U

R
E

T
O

N
O

M
IN

A
T

E
.—

If
 a

 G
ov

er
n

or
 o

f
a 

S
ta

te
 f

ai
ls

 t
o 

su
bm

it
 r

ec
om

m
en

da
ti

on
s 

u
n

de
r 

th
is

 s
u

bs
ec

ti
on

in
 a

 t
im

el
y 

m
an

n
er

, 
th

e 
P

re
si

de
n

t 
m

ay
 s

el
ec

t,
 s

u
bj

ec
t 

to
 t

h
e

cr
it

er
ia

 s
pe

ci
fi

ed
 i

n
 s

u
bs

ec
ti

on
 (

g)
, 

an
y 

lo
ca

l 
go

ve
rn

m
en

ts
 o

f
th

e 
S

ta
te

 t
o 

re
ce

iv
e 

as
si

st
an

ce
 u

n
de

r 
th

is
 s

ec
ti

on
.

‘‘(
e)

 U
S

E
S

O
F

T
E

C
H

N
IC

A
L

A
N

D
F

IN
A

N
C

IA
L

A
S

S
IS

T
A

N
C

E
.—

‘‘(
1)

 I
N

G
E

N
E

R
A

L
.—

T
ec

h
n

ic
al

 a
n

d 
fi

n
an

ci
al

 a
ss

is
ta

n
ce

 p
ro

-
vi

de
d 

u
n

de
r 

th
is

 s
ec

ti
on

—
‘‘(

A
) 

sh
al

l 
be

 u
se

d 
by

 S
ta

te
s 

an
d 

lo
ca

l 
go

ve
rn

m
en

ts
pr

in
ci

pa
ll

y 
to

 
im

pl
em

en
t 

pr
ed

is
as

te
r 

h
az

ar
d 

m
it

ig
at

io
n

m
ea

su
re

s 
th

at
 a

re
 c

os
t-

ef
fe

ct
iv

e 
an

d 
ar

e 
de

sc
ri

be
d 

in
 p

ro
-

po
sa

ls
 a

pp
ro

ve
d 

by
 t

h
e 

P
re

si
de

n
t 

u
n

de
r 

th
is

 s
ec

ti
on

; 
an

d
‘‘(

B
) m

ay
 b

e 
u

se
d—

‘‘(
i)

 t
o 

su
pp

or
t 

ef
fe

ct
iv

e 
pu

bl
ic

-p
ri

va
te

 n
at

u
ra

l 
di

s-
as

te
r 

h
az

ar
d 

m
it

ig
at

io
n

 p
ar

tn
er

sh
ip

s;
‘‘(

ii
) 

to
 i

m
pr

ov
e 

th
e 

as
se

ss
m

en
t 

of
 a

 c
om

m
u

n
it

y’
s

vu
ln

er
ab

il
it

y 
to

 n
at

u
ra

l h
az

ar
ds

; o
r

P
re

si
de

nt
.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

04
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90



11
4 

S
T

A
T

. 
15

55
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
ii

i)
 t

o 
es

ta
bl

is
h

 h
az

ar
d 

m
it

ig
at

io
n

 p
ri

or
it

ie
s,

 a
n

d
an

 a
pp

ro
pr

ia
te

 h
az

ar
d 

m
it

ig
at

io
n

 p
la

n
, 

fo
r 

a 
co

m
m

u
-

n
it

y.
‘‘(

2)
 D

IS
S

E
M

IN
A

T
IO

N
.—

A
 S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

m
en

t 
m

ay
 u

se
n

ot
 m

or
e 

th
an

 1
0 

pe
rc

en
t 

of
 t

h
e 

fi
n

an
ci

al
 a

ss
is

ta
n

ce
 r

ec
ei

ve
d

by
 

th
e 

S
ta

te
 

or
 

lo
ca

l 
go

ve
rn

m
en

t 
u

n
de

r 
th

is
 

se
ct

io
n

 
fo

r 
a

fi
sc

al
 

ye
ar

 
to

 
fu

n
d 

ac
ti

vi
ti

es
 

to
 

di
ss

em
in

at
e 

in
fo

rm
at

io
n

re
ga

rd
in

g 
co

st
-e

ff
ec

ti
ve

 m
it

ig
at

io
n

 t
ec

h
n

ol
og

ie
s.

‘‘(
f)

 A
L

L
O

C
A

T
IO

N
O

F
F

U
N

D
S
.—

T
h

e 
am

ou
n

t 
of

 f
in

an
ci

al
 a

ss
is

ta
n

ce
m

ad
e 

av
ai

la
bl

e 
to

 a
 S

ta
te

 (
in

cl
u

di
n

g 
am

ou
n

ts
 m

ad
e 

av
ai

la
bl

e 
to

lo
ca

l 
go

ve
rn

m
en

ts
 

of
 

th
e 

S
ta

te
) 

u
n

de
r 

th
is

 
se

ct
io

n
 

fo
r 

a 
fi

sc
al

ye
ar

—
‘‘(

1)
 s

h
al

l b
e 

n
ot

 le
ss

 t
h

an
 t

h
e 

le
ss

er
 o

f—
‘‘(

A
) $

50
0,

00
0;

 o
r

‘‘(
B

) 
th

e 
am

ou
n

t 
th

at
 i

s 
eq

u
al

 t
o 

1.
0 

pe
rc

en
t 

of
 t

h
e

to
ta

l 
fu

n
ds

 a
pp

ro
pr

ia
te

d 
to

 c
ar

ry
 o

u
t 

th
is

 s
ec

ti
on

 f
or

 t
h

e
fi

sc
al

 y
ea

r;
‘‘(

2)
 s

h
al

l 
n

ot
 e

xc
ee

d 
15

 p
er

ce
n

t 
of

 t
h

e 
to

ta
l 

fu
n

ds
 d

es
cr

ib
ed

in
 p

ar
ag

ra
ph

 (1
)(

B
);

 a
n

d
‘‘(

3)
 s

h
al

l 
be

 s
u

bj
ec

t 
to

 t
h

e 
cr

it
er

ia
 s

pe
ci

fi
ed

 i
n

 s
u

bs
ec

ti
on

(g
).

‘‘(
g)

 
C

R
IT

E
R

IA
F

O
R

A
S

S
IS

T
A

N
C

E
A

W
A

R
D

S
.—

In
 

de
te

rm
in

in
g

w
h

et
h

er
 t

o 
pr

ov
id

e 
te

ch
n

ic
al

 a
n

d 
fi

n
an

ci
al

 a
ss

is
ta

n
ce

 t
o 

a 
S

ta
te

or
 l

oc
al

 g
ov

er
n

m
en

t 
u

n
de

r 
th

is
 s

ec
ti

on
, 

th
e 

P
re

si
de

n
t 

sh
al

l 
ta

ke
in

to
 a

cc
ou

n
t—

‘‘(
1)

 t
h

e 
ex

te
n

t 
an

d 
n

at
u

re
 o

f 
th

e 
h

az
ar

ds
 t

o 
be

 m
it

ig
at

ed
;

‘‘(
2)

 t
h

e 
de

gr
ee

 o
f 

co
m

m
it

m
en

t 
of

 t
h

e 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

-
m

en
t 

to
 r

ed
u

ce
 d

am
ag

es
 fr

om
 fu

tu
re

 n
at

u
ra

l d
is

as
te

rs
;

‘‘(
3)

 t
h

e 
de

gr
ee

 o
f 

co
m

m
it

m
en

t 
by

 t
h

e 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

-
m

en
t 

to
 s

u
pp

or
t 

on
go

in
g 

n
on

-F
ed

er
al

 s
u

pp
or

t 
fo

r 
th

e 
h

az
ar

d
m

it
ig

at
io

n
 m

ea
su

re
s 

to
 b

e 
ca

rr
ie

d 
ou

t 
u

si
n

g 
th

e 
te

ch
n

ic
al

 a
n

d
fi

n
an

ci
al

 a
ss

is
ta

n
ce

;
‘‘(

4)
 t

h
e 

ex
te

n
t 

to
 w

h
ic

h
 t

h
e 

h
az

ar
d 

m
it

ig
at

io
n

 m
ea

su
re

s
to

 b
e 

ca
rr

ie
d 

ou
t 

u
si

n
g 

th
e 

te
ch

n
ic

al
 a

n
d 

fi
n

an
ci

al
 a

ss
is

ta
n

ce
co

n
tr

ib
u

te
 t

o 
th

e 
m

it
ig

at
io

n
 g

oa
ls

 a
n

d 
pr

io
ri

ti
es

 e
st

ab
li

sh
ed

by
 t

h
e 

S
ta

te
;

‘‘(
5)

 t
h

e 
ex

te
n

t 
to

 w
h

ic
h

 t
h

e 
te

ch
n

ic
al

 a
n

d 
fi

n
an

ci
al

 a
ss

is
t-

an
ce

 i
s 

co
n

si
st

en
t 

w
it

h
 o

th
er

 a
ss

is
ta

n
ce

 p
ro

vi
de

d 
u

n
de

r 
th

is
A

ct
; ‘‘(

6)
 t

h
e 

ex
te

n
t 

to
 w

h
ic

h
 p

ri
or

it
iz

ed
, c

os
t-

ef
fe

ct
iv

e 
m

it
ig

at
io

n
ac

ti
vi

ti
es

 t
h

at
 p

ro
du

ce
 m

ea
n

in
gf

u
l 

an
d 

de
fi

n
ab

le
 o

u
tc

om
es

 a
re

cl
ea

rl
y 

id
en

ti
fi

ed
;

‘‘(
7)

 if
 t

h
e 

S
ta

te
 o

r 
lo

ca
l g

ov
er

n
m

en
t 

h
as

 s
u

bm
it

te
d 

a 
m

it
ig

a-
ti

on
 p

la
n

 u
n

de
r 

se
ct

io
n

 3
22

, 
th

e 
ex

te
n

t 
to

 w
h

ic
h

 t
h

e 
ac

ti
vi

ti
es

id
en

ti
fi

ed
 u

n
de

r 
pa

ra
gr

ap
h

 (
6)

 a
re

 c
on

si
st

en
t 

w
it

h
 t

h
e 

m
it

ig
a-

ti
on

 p
la

n
;

‘‘(
8)

 t
h

e 
op

po
rt

u
n

it
y 

to
 f

u
n

d 
ac

ti
vi

ti
es

 t
h

at
 m

ax
im

iz
e 

n
et

be
n

ef
it

s 
to

 s
oc

ie
ty

;
‘‘(

9)
 t

h
e 

ex
te

n
t 

to
 w

h
ic

h
 a

ss
is

ta
n

ce
 w

il
l 

fu
n

d 
m

it
ig

at
io

n
ac

ti
vi

ti
es

 in
 s

m
al

l i
m

po
ve

ri
sh

ed
 c

om
m

u
n

it
ie

s;
 a

n
d

‘‘(
10

) 
su

ch
 o

th
er

 c
ri

te
ri

a 
as

 t
h

e 
P

re
si

de
n

t 
es

ta
bl

is
h

es
 i

n
co

n
su

lt
at

io
n

 w
it

h
 S

ta
te

 a
n

d 
lo

ca
l g

ov
er

n
m

en
ts

.
‘‘(

h
) F

E
D

E
R

A
L

S
H

A
R

E
.—

‘‘(
1)

 I
N

G
E

N
E

R
A

L
.—

F
in

an
ci

al
 a

ss
is

ta
n

ce
 p

ro
vi

de
d 

u
n

de
r 

th
is

se
ct

io
n

 m
ay

 c
on

tr
ib

u
te

 u
p 

to
 7

5 
pe

rc
en

t 
of

 t
h

e 
to

ta
l 

co
st

 o
f

m
it

ig
at

io
n

 a
ct

iv
it

ie
s 

ap
pr

ov
ed

 b
y 

th
e 

P
re

si
de

n
t.

P
re

si
de

nt
.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

05
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

56
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
2)

 S
M

A
L

L
IM

P
O

V
E

R
IS

H
E

D
C

O
M

M
U

N
IT

IE
S
.—

N
ot

w
it

h
st

an
di

n
g

pa
ra

gr
ap

h
 (

1)
, 

th
e 

P
re

si
de

n
t 

m
ay

 c
on

tr
ib

u
te

 u
p 

to
 9

0 
pe

rc
en

t
of

 t
h

e 
to

ta
l 

co
st

 o
f 

a 
m

it
ig

at
io

n
 a

ct
iv

it
y 

ca
rr

ie
d 

ou
t 

in
 a

 s
m

al
l

im
po

ve
ri

sh
ed

 c
om

m
u

n
it

y.
‘‘(

i)
 N

A
T

IO
N

A
L

P
R

E
D

IS
A

S
T

E
R

M
IT

IG
A

T
IO

N
F

U
N

D
.—

‘‘(
1)

 E
S

T
A

B
L

IS
H

M
E

N
T
.—

T
h

e 
P

re
si

de
n

t 
m

ay
 e

st
ab

li
sh

 i
n

 t
h

e
T

re
as

u
ry

 
of

 
th

e 
U

n
it

ed
 

S
ta

te
s 

a 
fu

n
d 

to
 

be
 

kn
ow

n
 

as
 

th
e

‘N
at

io
n

al
 P

re
di

sa
st

er
 M

it
ig

at
io

n
 F

u
n

d’
, 

to
 b

e 
u

se
d 

in
 c

ar
ry

in
g

ou
t 

th
is

 s
ec

ti
on

.
‘‘(

2)
 T

R
A

N
S

F
E

R
S

T
O

F
U

N
D

.—
T

h
er

e 
sh

al
l 

be
 d

ep
os

it
ed

 i
n

 t
h

e
F

u
n

d—
‘‘(

A
) 

am
ou

n
ts

 a
pp

ro
pr

ia
te

d 
to

 c
ar

ry
 o

u
t 

th
is

 s
ec

ti
on

,
w

h
ic

h
 s

h
al

l r
em

ai
n

 a
va

il
ab

le
 u

n
ti

l e
xp

en
de

d;
 a

n
d

‘‘(
B

) 
su

m
s 

av
ai

la
bl

e 
fr

om
 g

if
ts

, 
be

qu
es

ts
, 

or
 d

on
at

io
n

s
of

 s
er

vi
ce

s 
or

 p
ro

pe
rt

y 
re

ce
iv

ed
 b

y 
th

e 
P

re
si

de
n

t 
fo

r 
th

e
pu

rp
os

e 
of

 p
re

di
sa

st
er

 h
az

ar
d 

m
it

ig
at

io
n

.
‘‘(

3)
 

E
X

P
E

N
D

IT
U

R
E

S
F

R
O

M
F

U
N

D
.—

U
po

n
 

re
qu

es
t 

by
 

th
e

P
re

si
de

n
t,

 t
h

e 
S

ec
re

ta
ry

 o
f 

th
e 

T
re

as
u

ry
 s

h
al

l 
tr

an
sf

er
 f

ro
m

th
e 

F
u

n
d 

to
 

th
e 

P
re

si
de

n
t 

su
ch

 
am

ou
n

ts
 

as
 

th
e 

P
re

si
de

n
t

de
te

rm
in

es
 

ar
e 

n
ec

es
sa

ry
 

to
 

pr
ov

id
e 

te
ch

n
ic

al
 

an
d 

fi
n

an
ci

al
as

si
st

an
ce

 u
n

de
r 

th
is

 s
ec

ti
on

.
‘‘(

4)
 I

N
V

E
S

T
M

E
N

T
O

F
A

M
O

U
N

T
S
.—

‘‘(
A

) 
IN

G
E

N
E

R
A

L
.—

T
h

e 
S

ec
re

ta
ry

 o
f 

th
e 

T
re

as
u

ry
 s

h
al

l
in

ve
st

 s
u

ch
 p

or
ti

on
 o

f 
th

e 
F

u
n

d 
as

 i
s 

n
ot

, 
in

 t
h

e 
ju

dg
m

en
t

of
 t

h
e 

S
ec

re
ta

ry
 o

f 
th

e 
T

re
as

u
ry

, 
re

qu
ir

ed
 t

o 
m

ee
t 

cu
rr

en
t

w
it

h
dr

aw
al

s.
 I

n
ve

st
m

en
ts

 m
ay

 b
e 

m
ad

e 
on

ly
 i

n
 i

n
te

re
st

-
be

ar
in

g 
ob

li
ga

ti
on

s 
of

 t
h

e 
U

n
it

ed
 S

ta
te

s.
‘‘(

B
) 

A
C

Q
U

IS
IT

IO
N

O
F

O
B

L
IG

A
T

IO
N

S
.—

F
or

 t
h

e 
pu

rp
os

e
of

 i
n

ve
st

m
en

ts
 u

n
de

r 
su

bp
ar

ag
ra

ph
 (

A
),

 o
bl

ig
at

io
n

s 
m

ay
be

 a
cq

u
ir

ed
—

‘‘(
i)

 o
n

 o
ri

gi
n

al
 is

su
e 

at
 t

h
e 

is
su

e 
pr

ic
e;

 o
r

‘‘(
ii

) 
by

 p
u

rc
h

as
e 

of
 o

u
ts

ta
n

di
n

g 
ob

li
ga

ti
on

s 
at

 t
h

e
m

ar
ke

t 
pr

ic
e.

‘‘(
C

) 
S

A
L

E
O

F
O

B
L

IG
A

T
IO

N
S
.—

A
n

y 
ob

li
ga

ti
on

 a
cq

u
ir

ed
by

 t
h

e 
F

u
n

d 
m

ay
 b

e 
so

ld
 b

y 
th

e 
S

ec
re

ta
ry

 o
f 

th
e 

T
re

as
u

ry
at

 t
h

e 
m

ar
ke

t 
pr

ic
e.

‘‘(
D

) 
C

R
E

D
IT

S
T

O
F

U
N

D
.—

T
h

e 
in

te
re

st
 o

n
, 

an
d 

th
e 

pr
o-

ce
ed

s 
fr

om
 t

h
e 

sa
le

 o
r 

re
de

m
pt

io
n

 o
f,

 a
n

y 
ob

li
ga

ti
on

s 
h

el
d

in
 t

h
e 

F
u

n
d 

sh
al

l 
be

 c
re

di
te

d 
to

 a
n

d 
fo

rm
 a

 p
ar

t 
of

 t
h

e
F

u
n

d. ‘‘(
E

) T
R

A
N

S
F

E
R

S
O

F
A

M
O

U
N

T
S
.—

‘‘(
i)

 
IN

G
E

N
E

R
A

L
.—

T
h

e 
am

ou
n

ts
 

re
qu

ir
ed

 
to

 
be

tr
an

sf
er

re
d 

to
 t

h
e 

F
u

n
d 

u
n

de
r 

th
is

 s
u

bs
ec

ti
on

 s
h

al
l

be
 t

ra
n

sf
er

re
d 

at
 l

ea
st

 m
on

th
ly

 f
ro

m
 t

h
e 

ge
n

er
al

 f
u

n
d

of
 t

h
e 

T
re

as
u

ry
 t

o 
th

e 
F

u
n

d 
on

 t
h

e 
ba

si
s 

of
 e

st
im

at
es

m
ad

e 
by

 t
h

e 
S

ec
re

ta
ry

 o
f t

h
e 

T
re

as
u

ry
.

‘‘(
ii

) 
A

D
JU

S
T

M
E

N
T

S
.—

P
ro

pe
r 

ad
ju

st
m

en
t 

sh
al

l 
be

m
ad

e 
in

 
am

ou
n

ts
 

su
bs

eq
u

en
tl

y 
tr

an
sf

er
re

d 
to

 
th

e
ex

te
n

t 
pr

io
r 

es
ti

m
at

es
 w

er
e 

in
 e

xc
es

s 
of

 o
r 

le
ss

 t
h

an
th

e 
am

ou
n

ts
 r

eq
u

ir
ed

 t
o 

be
 t

ra
n

sf
er

re
d.

‘‘(
j)

 L
IM

IT
A

T
IO

N
O

N
T

O
T

A
L

A
M

O
U

N
T

O
F

F
IN

A
N

C
IA

L
A

S
S

IS
T

A
N

C
E

.—
T

h
e 

P
re

si
de

n
t 

sh
al

l 
n

ot
 

pr
ov

id
e 

fi
n

an
ci

al
 

as
si

st
an

ce
 

u
n

de
r 

th
is

se
ct

io
n

 i
n

 a
n

 a
m

ou
n

t 
gr

ea
te

r 
th

an
 t

h
e 

am
ou

n
t 

av
ai

la
bl

e 
in

 t
h

e
F

u
n

d. ‘‘(
k)

 M
U

L
T

IH
A

Z
A

R
D

A
D

V
IS

O
R

Y
M

A
P

S
.—

‘‘(
1)

 D
E

F
IN

IT
IO

N
O

F
M

U
L

T
IH

A
Z

A
R

D
A

D
V

IS
O

R
Y

M
A

P
.—

In
 t

h
is

su
bs

ec
ti

on
, 

th
e 

te
rm

 ‘
m

u
lt

ih
az

ar
d 

ad
vi

so
ry

 m
ap

’ 
m

ea
n

s 
a 

m
ap

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

06
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90



11
4 

S
T

A
T

. 
15

57
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

on
 w

h
ic

h
 h

az
ar

d 
da

ta
 c

on
ce

rn
in

g 
ea

ch
 t

yp
e 

of
 n

at
u

ra
l 

di
sa

st
er

is
 i

de
n

ti
fi

ed
 s

im
u

lt
an

eo
u

sl
y 

fo
r 

th
e 

pu
rp

os
e 

of
 s

h
ow

in
g 

ar
ea

s
of

 h
az

ar
d 

ov
er

la
p.

‘‘(
2)

 D
E

V
E

L
O

P
M

E
N

T
O

F
M

A
P

S
.—

In
 c

on
su

lt
at

io
n

 w
it

h
 S

ta
te

s,
lo

ca
l 

go
ve

rn
m

en
ts

, a
n

d 
ap

pr
op

ri
at

e 
F

ed
er

al
 a

ge
n

ci
es

, t
h

e 
P

re
si

-
de

n
t 

sh
al

l 
de

ve
lo

p 
m

u
lt

ih
az

ar
d 

ad
vi

so
ry

 m
ap

s 
fo

r 
ar

ea
s,

 i
n

n
ot

 f
ew

er
 t

h
an

 f
iv

e 
S

ta
te

s,
 t

h
at

 a
re

 s
u

bj
ec

t 
to

 c
om

m
on

ly
 r

ec
u

r-
ri

n
g 

n
at

u
ra

l 
h

az
ar

ds
 (

in
cl

u
di

n
g 

fl
oo

di
n

g,
 h

u
rr

ic
an

es
 a

n
d 

se
ve

re
w

in
ds

, a
n

d 
se

is
m

ic
 e

ve
n

ts
).

‘‘(
3)

 
U

S
E

O
F

T
E

C
H

N
O

L
O

G
Y

.—
In

 
de

ve
lo

pi
n

g 
m

u
lt

ih
az

ar
d

ad
vi

so
ry

 m
ap

s 
u

n
de

r 
th

is
 s

u
bs

ec
ti

on
, 

th
e 

P
re

si
de

n
t 

sh
al

l 
u

se
,

to
 t

h
e 

m
ax

im
u

m
 e

xt
en

t 
pr

ac
ti

ca
bl

e,
 t

h
e 

m
os

t 
co

st
-e

ff
ec

ti
ve

 a
n

d
ef

fi
ci

en
t 

te
ch

n
ol

og
y 

av
ai

la
bl

e.
‘‘(

4)
 U

S
E

O
F

M
A

P
S
.—

‘‘(
A

) 
A

D
V

IS
O

R
Y

N
A

T
U

R
E

.—
T

h
e 

m
u

lt
ih

az
ar

d 
ad

vi
so

ry
m

ap
s 

sh
al

l 
be

 
co

n
si

de
re

d 
to

 
be

 
ad

vi
so

ry
 

an
d 

sh
al

l 
n

ot
re

qu
ir

e 
th

e 
de

ve
lo

pm
en

t 
of

 a
n

y 
n

ew
 p

ol
ic

y 
by

, 
or

 i
m

po
se

an
y 

n
ew

 p
ol

ic
y 

on
, a

n
y 

go
ve

rn
m

en
t 

or
 p

ri
va

te
 e

n
ti

ty
.

‘‘(
B

) 
A

V
A

IL
A

B
IL

IT
Y

O
F

M
A

P
S
.—

T
h

e 
m

u
lt

ih
az

ar
d 

ad
vi

so
ry

m
ap

s 
sh

al
l 

be
 

m
ad

e 
av

ai
la

bl
e 

to
 

th
e 

ap
pr

op
ri

at
e 

S
ta

te
an

d 
lo

ca
l g

ov
er

n
m

en
ts

 fo
r 

th
e 

pu
rp

os
es

 o
f—

‘‘(
i)

 i
n

fo
rm

in
g 

th
e 

ge
n

er
al

 p
u

bl
ic

 a
bo

u
t 

th
e 

ri
sk

s
of

 n
at

u
ra

l 
h

az
ar

ds
 i

n
 t

h
e 

ar
ea

s 
de

sc
ri

be
d 

in
 p

ar
ag

ra
ph

(2
);

‘‘(
ii

) 
su

pp
or

ti
n

g 
th

e 
ac

ti
vi

ti
es

 
de

sc
ri

be
d 

in
 

su
b-

se
ct

io
n

 (e
);

 a
n

d
‘‘(

ii
i)

 o
th

er
 p

u
bl

ic
 u

se
s.

‘‘(
l)

 
R

E
P

O
R

T
O

N
F

E
D

E
R

A
L

A
N

D
S

T
A

T
E

A
D

M
IN

IS
T

R
A

T
IO

N
.—

N
ot

la
te

r 
th

an
 1

8 
m

on
th

s 
af

te
r 

th
e 

da
te

 o
f 

th
e 

en
ac

tm
en

t 
of

 t
h

is
 s

ec
ti

on
,

th
e 

P
re

si
de

n
t,

 i
n

 c
on

su
lt

at
io

n
 w

it
h

 S
ta

te
 a

n
d 

lo
ca

l 
go

ve
rn

m
en

ts
,

sh
al

l 
su

bm
it

 t
o 

C
on

gr
es

s 
a 

re
po

rt
 e

va
lu

at
in

g 
ef

fo
rt

s 
to

 i
m

pl
em

en
t

th
is

 s
ec

ti
on

 a
n

d 
re

co
m

m
en

di
n

g 
a 

pr
oc

es
s 

fo
r 

tr
an

sf
er

ri
n

g 
gr

ea
te

r
au

th
or

it
y 

an
d 

re
sp

on
si

bi
li

ty
 f

or
 a

dm
in

is
te

ri
n

g 
th

e 
as

si
st

an
ce

 p
ro

-
gr

am
 e

st
ab

li
sh

ed
 u

n
de

r 
th

is
 s

ec
ti

on
 t

o 
ca

pa
bl

e 
S

ta
te

s.
‘‘(

m
) 

T
E

R
M

IN
A

T
IO

N
O

F
A

U
T

H
O

R
IT

Y
.—

T
h

e 
au

th
or

it
y 

pr
ov

id
ed

 b
y

th
is

 s
ec

ti
on

 t
er

m
in

at
es

 D
ec

em
be

r 
31

, 2
00

3.
’’.

(b
) 

C
O

N
F

O
R

M
IN

G
A

M
E

N
D

M
E

N
T
.—

T
it

le
 I

I 
of

 t
h

e 
R

ob
er

t 
T

. S
ta

ff
or

d
D

is
as

te
r 

R
el

ie
f 

an
d 

E
m

er
ge

n
cy

 
A

ss
is

ta
n

ce
 

A
ct

 
(4

2 
U

.S
.C

. 
51

31
et

 s
eq

.)
 i

s 
am

en
de

d 
by

 s
tr

ik
in

g 
th

e 
ti

tl
e 

h
ea

di
n

g 
an

d 
in

se
rt

in
g

th
e 

fo
ll

ow
in

g:

‘‘T
IT

L
E

 I
I—

D
IS

A
S

T
E

R
 P

R
E

P
A

R
E

D
N

E
S

S
A

N
D

 M
IT

IG
A

T
IO

N
 A

S
S

IS
T

A
N

C
E

’’.

S
E

C
. 1

03
. I

N
T

E
R

A
G

E
N

C
Y

 T
A

S
K

 F
O

R
C

E
.

T
it

le
 I

I 
of

 t
h

e 
R

ob
er

t 
T

. S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f 

an
d 

E
m

er
ge

n
cy

A
ss

is
ta

n
ce

 A
ct

 (
42

 U
.S

.C
. 

51
31

 e
t 

se
q.

) 
(a

s 
am

en
de

d 
by

 s
ec

ti
on

10
2(

a)
) i

s 
am

en
de

d 
by

 a
dd

in
g 

at
 t

h
e 

en
d 

th
e 

fo
ll

ow
in

g:

‘‘S
E

C
. 2

04
. I

N
T

E
R

A
G

E
N

C
Y

 T
A

S
K

 F
O

R
C

E
.

‘‘(
a)

 
IN

G
E

N
E

R
A

L
.—

T
h

e 
P

re
si

de
n

t 
sh

al
l 

es
ta

bl
is

h
 

a 
F

ed
er

al
in

te
ra

ge
n

cy
 

ta
sk

 
fo

rc
e 

fo
r 

th
e 

pu
rp

os
e 

of
 

co
or

di
n

at
in

g 
th

e
im

pl
em

en
ta

ti
on

 o
f 

pr
ed

is
as

te
r 

h
az

ar
d 

m
it

ig
at

io
n

 p
ro

gr
am

s 
ad

m
in

is
-

te
re

d 
by

 t
h

e 
F

ed
er

al
 G

ov
er

n
m

en
t.

42
 U

SC
 5

13
4.

D
ea

dl
in

e.

P
re

si
de

nt
.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

07
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

58
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
b)

 
C

H
A

IR
P

E
R

S
O

N
.—

T
h

e 
D

ir
ec

to
r 

of
 

th
e 

F
ed

er
al

 
E

m
er

ge
n

cy
M

an
ag

em
en

t 
A

ge
n

cy
 s

h
al

l 
se

rv
e 

as
 t

h
e 

ch
ai

rp
er

so
n

 o
f 

th
e 

ta
sk

fo
rc

e. ‘‘(
c)

 
M

E
M

B
E

R
S

H
IP

.—
T

h
e 

m
em

be
rs

h
ip

 
of

 
th

e 
ta

sk
 

fo
rc

e 
sh

al
l

in
cl

u
de

 r
ep

re
se

n
ta

ti
ve

s 
of

—
‘‘(

1)
 r

el
ev

an
t 

F
ed

er
al

 a
ge

n
ci

es
;

‘‘(
2)

 S
ta

te
 a

n
d 

lo
ca

l 
go

ve
rn

m
en

t 
or

ga
n

iz
at

io
n

s 
(i

n
cl

u
di

n
g

In
di

an
 t

ri
be

s)
; a

n
d

‘‘(
3)

 t
h

e 
A

m
er

ic
an

 R
ed

 C
ro

ss
.’’

.
S

E
C

. 
10

4.
 M

IT
IG

A
T

IO
N

 P
L

A
N

N
IN

G
; 

M
IN

IM
U

M
 S

T
A

N
D

A
R

D
S

 F
O

R
 P

U
B

L
IC

A
N

D
 P

R
IV

A
T

E
 S

T
R

U
C

T
U

R
E

S
.

(a
) 

IN
G

E
N

E
R

A
L
.—

T
it

le
 I

II
 o

f 
th

e 
R

ob
er

t 
T

. 
S

ta
ff

or
d 

D
is

as
te

r
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (

42
 U

.S
.C

. 
51

41
 e

t 
se

q.
) 

is
am

en
de

d 
by

 a
dd

in
g 

at
 t

h
e 

en
d 

th
e 

fo
ll

ow
in

g:
‘‘S

E
C

. 3
22

. M
IT

IG
A

T
IO

N
 P

L
A

N
N

IN
G

.

‘‘(
a)

 
R

E
Q

U
IR

E
M

E
N

T
O

F
M

IT
IG

A
T

IO
N

P
L

A
N

.—
A

s 
a 

co
n

di
ti

on
 

of
re

ce
ip

t 
of

 a
n

 i
n

cr
ea

se
d 

F
ed

er
al

 s
h

ar
e 

fo
r 

h
az

ar
d 

m
it

ig
at

io
n

 m
ea

s-
u

re
s 

u
n

de
r 

su
bs

ec
ti

on
 (

e)
, 

a 
S

ta
te

, 
lo

ca
l, 

or
 t

ri
ba

l 
go

ve
rn

m
en

t 
sh

al
l

de
ve

lo
p 

an
d 

su
bm

it
 

fo
r 

ap
pr

ov
al

 
to

 
th

e 
P

re
si

de
n

t 
a 

m
it

ig
at

io
n

pl
an

 t
h

at
 o

u
tl

in
es

 p
ro

ce
ss

es
 f

or
 i

de
n

ti
fy

in
g 

th
e 

n
at

u
ra

l 
h

az
ar

ds
,

ri
sk

s,
 a

n
d 

vu
ln

er
ab

il
it

ie
s 

of
 t

h
e 

ar
ea

 u
n

de
r 

th
e 

ju
ri

sd
ic

ti
on

 o
f 

th
e

go
ve

rn
m

en
t.

‘‘(
b)

 L
O

C
A

L
A

N
D

T
R

IB
A

L
P

L
A

N
S
.—

E
ac

h
 m

it
ig

at
io

n
 p

la
n

 d
ev

el
op

ed
by

 a
 lo

ca
l o

r 
tr

ib
al

 g
ov

er
n

m
en

t 
sh

al
l—

‘‘(
1)

 
de

sc
ri

be
 

ac
ti

on
s 

to
 

m
it

ig
at

e 
h

az
ar

ds
, 

ri
sk

s,
 

an
d

vu
ln

er
ab

il
it

ie
s 

id
en

ti
fi

ed
 u

n
de

r 
th

e 
pl

an
; a

n
d

‘‘(
2)

 e
st

ab
li

sh
 a

 s
tr

at
eg

y 
to

 im
pl

em
en

t 
th

os
e 

ac
ti

on
s.

‘‘(
c)

 S
T

A
T

E
P

L
A

N
S
.—

T
h

e 
S

ta
te

 p
ro

ce
ss

 o
f 

de
ve

lo
pm

en
t 

of
 a

 m
it

i-
ga

ti
on

 p
la

n
 u

n
de

r 
th

is
 s

ec
ti

on
 s

h
al

l—
‘‘(

1)
 i

de
n

ti
fy

 t
h

e 
n

at
u

ra
l 

h
az

ar
ds

, 
ri

sk
s,

 a
n

d 
vu

ln
er

ab
il

it
ie

s
of

 a
re

as
 in

 t
h

e 
S

ta
te

;
‘‘(

2)
 s

u
pp

or
t 

de
ve

lo
pm

en
t 

of
 lo

ca
l m

it
ig

at
io

n
 p

la
n

s;
‘‘(

3)
 

pr
ov

id
e 

fo
r 

te
ch

n
ic

al
 

as
si

st
an

ce
 

to
 

lo
ca

l 
an

d 
tr

ib
al

go
ve

rn
m

en
ts

 fo
r 

m
it

ig
at

io
n

 p
la

n
n

in
g;

 a
n

d
‘‘(

4)
 i

de
n

ti
fy

 a
n

d 
pr

io
ri

ti
ze

 m
it

ig
at

io
n

 a
ct

io
n

s 
th

at
 t

h
e 

S
ta

te
w

il
l s

u
pp

or
t,

 a
s 

re
so

u
rc

es
 b

ec
om

e 
av

ai
la

bl
e.

‘‘(
d)

 F
U

N
D

IN
G

.—
‘‘(

1)
 I

N
G

E
N

E
R

A
L
.—

F
ed

er
al

 c
on

tr
ib

u
ti

on
s 

u
n

de
r 

se
ct

io
n

 4
04

m
ay

 b
e 

u
se

d 
to

 f
u

n
d 

th
e 

de
ve

lo
pm

en
t 

an
d 

u
pd

at
in

g 
of

 m
it

ig
a-

ti
on

 p
la

n
s 

u
n

de
r 

th
is

 s
ec

ti
on

.
‘‘(

2)
 

M
A

X
IM

U
M

F
E

D
E

R
A

L
C

O
N

T
R

IB
U

T
IO

N
.—

W
it

h
 

re
sp

ec
t 

to
an

y 
m

it
ig

at
io

n
 p

la
n

, 
a 

S
ta

te
, 

lo
ca

l, 
or

 t
ri

ba
l 

go
ve

rn
m

en
t 

m
ay

u
se

 a
n

 a
m

ou
n

t 
of

 F
ed

er
al

 c
on

tr
ib

u
ti

on
s 

u
n

de
r 

se
ct

io
n

 4
04

 n
ot

to
 e

xc
ee

d 
7 

pe
rc

en
t 

of
 t

h
e 

am
ou

n
t 

of
 s

u
ch

 c
on

tr
ib

u
ti

on
s 

av
ai

l-
ab

le
 t

o 
th

e 
go

ve
rn

m
en

t 
as

 o
f 

a 
da

te
 d

et
er

m
in

ed
 b

y 
th

e 
go

ve
rn

-
m

en
t.

‘‘(
e)

 I
N

C
R

E
A

S
E

D
F

E
D

E
R

A
L

S
H

A
R

E
F

O
R

H
A

Z
A

R
D

M
IT

IG
A

T
IO

N
M

E
A

S
-

U
R

E
S
.—

‘‘(
1)

 
IN

G
E

N
E

R
A

L
.—

If
, 

at
 

th
e 

ti
m

e 
of

 
th

e 
de

cl
ar

at
io

n
 

of
a 

m
aj

or
 d

is
as

te
r,

 a
 S

ta
te

 h
as

 i
n

 e
ff

ec
t 

an
 a

pp
ro

ve
d 

m
it

ig
at

io
n

pl
an

 u
n

de
r 

th
is

 s
ec

ti
on

, 
th

e 
P

re
si

de
n

t 
m

ay
 i

n
cr

ea
se

 t
o 

20
 p

er
-

ce
n

t,
 w

it
h

 r
es

pe
ct

 t
o 

th
e 

m
aj

or
 d

is
as

te
r,

 t
h

e 
m

ax
im

u
m

 p
er

ce
n

t-
ag

e 
sp

ec
if

ie
d 

in
 t

h
e 

la
st

 s
en

te
n

ce
 o

f s
ec

ti
on

 4
04

(a
).

‘‘(
2)

 F
A

C
T

O
R

S
F

O
R

C
O

N
S

ID
E

R
A

T
IO

N
.—

In
 d

et
er

m
in

in
g 

w
h

et
h

er
to

 i
n

cr
ea

se
 t

h
e 

m
ax

im
u

m
 p

er
ce

n
ta

ge
 u

n
de

r 
pa

ra
gr

ap
h

 (
1)

, 
th

e
P

re
si

de
n

t 
sh

al
l 

co
n

si
de

r 
w

h
et

h
er

 t
h

e 
S

ta
te

 h
as

 e
st

ab
li

sh
ed

—

P
re

si
de

nt
.

42
 U

SC
 5

16
5.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

08
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90



11
4 

S
T

A
T

. 
15

59
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
A

) 
el

ig
ib

il
it

y 
cr

it
er

ia
 

fo
r 

pr
op

er
ty

 
ac

qu
is

it
io

n
 

an
d

ot
h

er
 t

yp
es

 o
f m

it
ig

at
io

n
 m

ea
su

re
s;

‘‘(
B

) 
re

qu
ir

em
en

ts
 f

or
 c

os
t 

ef
fe

ct
iv

en
es

s 
th

at
 a

re
 r

el
at

ed
to

 t
h

e 
el

ig
ib

il
it

y 
cr

it
er

ia
;

‘‘(
C

) 
a 

sy
st

em
 o

f 
pr

io
ri

ti
es

 t
h

at
 i

s 
re

la
te

d 
to

 t
h

e 
el

ig
i-

bi
li

ty
 c

ri
te

ri
a;

 a
n

d
‘‘(

D
) 

a 
pr

oc
es

s 
by

 w
h

ic
h

 a
n

 a
ss

es
sm

en
t 

of
 t

h
e 

ef
fe

ct
iv

e-
n

es
s 

of
 a

 m
it

ig
at

io
n

 a
ct

io
n

 m
ay

 b
e 

ca
rr

ie
d 

ou
t 

af
te

r 
th

e
m

it
ig

at
io

n
 a

ct
io

n
 is

 c
om

pl
et

e.

‘‘S
E

C
. 

32
3.

 M
IN

IM
U

M
 S

T
A

N
D

A
R

D
S

 F
O

R
 P

U
B

L
IC

 A
N

D
 P

R
IV

A
T

E
 S

T
R

U
C

-
T

U
R

E
S

.

‘‘(
a)

 I
N

G
E

N
E

R
A

L
.—

A
s 

a 
co

n
di

ti
on

 o
f 

re
ce

ip
t 

of
 a

 d
is

as
te

r 
lo

an
or

 g
ra

n
t 

u
n

de
r 

th
is

 A
ct

—
‘‘(

1)
 t

h
e 

re
ci

pi
en

t 
sh

al
l 

ca
rr

y 
ou

t 
an

y 
re

pa
ir

 o
r 

co
n

st
ru

ct
io

n
to

 
be

 
fi

n
an

ce
d 

w
it

h
 

th
e 

lo
an

 
or

 
gr

an
t 

in
 

ac
co

rd
an

ce
 

w
it

h
ap

pl
ic

ab
le

 
st

an
da

rd
s 

of
 

sa
fe

ty
, 

de
ce

n
cy

, 
an

d 
sa

n
it

at
io

n
 

an
d

in
 c

on
fo

rm
it

y 
w

it
h

 a
pp

li
ca

bl
e 

co
de

s,
 s

pe
ci

fi
ca

ti
on

s,
 a

n
d 

st
an

d-
ar

ds
; a

n
d

‘‘(
2)

 t
h

e 
P

re
si

de
n

t 
m

ay
 r

eq
u

ir
e 

sa
fe

 l
an

d 
u

se
 a

n
d 

co
n

st
ru

c-
ti

on
 

pr
ac

ti
ce

s,
 

af
te

r 
ad

eq
u

at
e 

co
n

su
lt

at
io

n
 

w
it

h
 

ap
pr

op
ri

at
e

S
ta

te
 a

n
d 

lo
ca

l g
ov

er
n

m
en

t 
of

fi
ci

al
s.

‘‘(
b)

 E
V

ID
E

N
C

E
O

F
C

O
M

P
L

IA
N

C
E

.—
A

 r
ec

ip
ie

n
t 

of
 a

 d
is

as
te

r 
lo

an
or

 g
ra

n
t 

u
n

de
r 

th
is

 A
ct

 s
h

al
l 

pr
ov

id
e 

su
ch

 e
vi

de
n

ce
 o

f 
co

m
pl

ia
n

ce
w

it
h

 
th

is
 

se
ct

io
n

 
as

 
th

e 
P

re
si

de
n

t 
m

ay
 

re
qu

ir
e 

by
 

re
gu

la
ti

on
.’’

.
(b

) 
L

O
S

S
E

S
F

R
O

M
S

T
R

A
IG

H
T

L
IN

E
W

IN
D

S
.—

T
h

e 
P

re
si

de
n

t 
sh

al
l

in
cr

ea
se

 t
h

e 
m

ax
im

u
m

 p
er

ce
n

ta
ge

 s
pe

ci
fi

ed
 i

n
 t

h
e 

la
st

 s
en

te
n

ce
of

 
se

ct
io

n
 

40
4(

a)
 

of
 

th
e 

R
ob

er
t 

T
. 

S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f 

an
d

E
m

er
ge

n
cy

 A
ss

is
ta

n
ce

 A
ct

 (
42

 U
.S

.C
. 

51
70

c(
a)

) 
fr

om
 1

5 
pe

rc
en

t
to

 2
0 

pe
rc

en
t 

w
it

h
 r

es
pe

ct
 t

o 
an

y 
m

aj
or

 d
is

as
te

r 
th

at
 i

s 
in

 t
h

e
S

ta
te

 
of

 
M

in
n

es
ot

a 
an

d 
fo

r 
w

h
ic

h
 

as
si

st
an

ce
 

is
 

be
in

g 
pr

ov
id

ed
as

 o
f 

th
e 

da
te

 o
f 

th
e 

en
ac

tm
en

t 
of

 t
h

is
 A

ct
, 

ex
ce

pt
 t

h
at

 a
dd

it
io

n
al

as
si

st
an

ce
 

pr
ov

id
ed

 
u

n
de

r 
th

is
 

su
bs

ec
ti

on
 

sh
al

l 
n

ot
 

ex
ce

ed
$6

,0
00

,0
00

. 
T

h
e 

m
it

ig
at

io
n

 m
ea

su
re

s 
as

si
st

ed
 u

n
de

r 
th

is
 s

u
bs

ec
ti

on
sh

al
l 

be
 r

el
at

ed
 t

o 
lo

ss
es

 i
n

 t
h

e 
S

ta
te

 o
f 

M
in

n
es

ot
a 

fr
om

 s
tr

ai
gh

t
li

n
e 

w
in

ds
.

(c
) C

O
N

F
O

R
M

IN
G

A
M

E
N

D
M

E
N

T
S
.—

(1
) 

S
ec

ti
on

 4
04

(a
) 

of
 t

h
e 

R
ob

er
t 

T
. 

S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f

an
d 

E
m

er
ge

n
cy

 
A

ss
is

ta
n

ce
 

A
ct

 
(4

2 
U

.S
.C

. 
51

70
c(

a)
) 

is
am

en
de

d— (A
) 

in
 t

h
e 

se
co

n
d 

se
n

te
n

ce
, 

by
 s

tr
ik

in
g 

‘‘s
ec

ti
on

 4
09

’’
an

d 
in

se
rt

in
g 

‘‘s
ec

ti
on

 3
22

’’;
 a

n
d

(B
) 

in
 t

h
e 

th
ir

d 
se

n
te

n
ce

, 
by

 s
tr

ik
in

g 
‘‘T

h
e 

to
ta

l’’
 a

n
d

in
se

rt
in

g 
‘‘S

u
bj

ec
t 

to
 s

ec
ti

on
 3

22
, t

h
e 

to
ta

l’’
.

(2
) 

S
ec

ti
on

 4
09

 o
f 

th
e 

R
ob

er
t 

T
. 

S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f

an
d 

E
m

er
ge

n
cy

 A
ss

is
ta

n
ce

 A
ct

 (
42

 U
.S

.C
. 

51
76

) 
is

 r
ep

ea
le

d.

T
IT

L
E

 I
I—

S
T

R
E

A
M

L
IN

IN
G

 A
N

D
 C

O
S

T
R

E
D

U
C

T
IO

N

S
E

C
. 2

01
. T

E
C

H
N

IC
A

L
 A

M
E

N
D

M
E

N
T

S
.

S
ec

ti
on

 3
11

 o
f 

th
e 

R
ob

er
t 

T
. 

S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f 

an
d 

E
m

er
-

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (

42
 U

.S
.C

. 
51

54
) 

is
 a

m
en

de
d 

in
 s

u
bs

ec
ti

on
s

(a
)(

1)
, 

(b
),

 a
n

d 
(c

) 
by

 s
tr

ik
in

g 
‘‘s

ec
ti

on
 8

03
 o

f 
th

e 
P

u
bl

ic
 W

or
ks

an
d 

E
co

n
om

ic
 

D
ev

el
op

m
en

t 
A

ct
 

of
 

19
65

’’ 
ea

ch
 

pl
ac

e 
it

 
ap

pe
ar

s

P
re

si
de

nt
.

42
 U

SC
 5

16
5a

.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

09
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

60
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

an
d 

in
se

rt
in

g 
‘‘s

ec
ti

on
 2

09
(c

)(
2)

 o
f 

th
e 

P
u

bl
ic

 W
or

ks
 a

n
d 

E
co

n
om

ic
D

ev
el

op
m

en
t 

A
ct

 o
f 1

96
5 

(4
2 

U
.S

.C
. 3

14
9(

c)
(2

))
’’.

S
E

C
. 2

02
. M

A
N

A
G

E
M

E
N

T
 C

O
S

T
S

.

(a
) 

IN
G

E
N

E
R

A
L
.—

T
it

le
 I

II
 o

f 
th

e 
R

ob
er

t 
T

. 
S

ta
ff

or
d 

D
is

as
te

r
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (

42
 U

.S
.C

. 
51

41
 e

t 
se

q.
) 

(a
s

am
en

de
d 

by
 s

ec
ti

on
 1

04
(a

))
 i

s 
am

en
de

d 
by

 a
dd

in
g 

at
 t

h
e 

en
d 

th
e

fo
ll

ow
in

g:

‘‘S
E

C
. 3

24
. M

A
N

A
G

E
M

E
N

T
 C

O
S

T
S

.

‘‘(
a)

 D
E

F
IN

IT
IO

N
O

F
M

A
N

A
G

E
M

E
N

T
C

O
S

T
.—

In
 t

h
is

 s
ec

ti
on

, 
th

e
te

rm
 ‘m

an
ag

em
en

t 
co

st
’ i

n
cl

u
de

s 
an

y 
in

di
re

ct
 c

os
t,

 a
n

y 
ad

m
in

is
tr

a-
ti

ve
 

ex
pe

n
se

, 
an

d 
an

y 
ot

h
er

 
ex

pe
n

se
 

n
ot

 
di

re
ct

ly
 

ch
ar

ge
ab

le
 

to
a 

sp
ec

if
ic

 p
ro

je
ct

 u
n

de
r 

a 
m

aj
or

 d
is

as
te

r,
 e

m
er

ge
n

cy
, 

or
 d

is
as

te
r

pr
ep

ar
ed

n
es

s 
or

 m
it

ig
at

io
n

 a
ct

iv
it

y 
or

 m
ea

su
re

.
‘‘(

b)
 E

S
T

A
B

L
IS

H
M

E
N

T
O

F
M

A
N

A
G

E
M

E
N

T
C

O
S

T
R

A
T

E
S
.—

N
ot

w
it

h
-

st
an

di
n

g 
an

y 
ot

h
er

 p
ro

vi
si

on
 o

f 
la

w
 (

in
cl

u
di

n
g 

an
y 

ad
m

in
is

tr
at

iv
e

ru
le

 
or

 
gu

id
an

ce
),

 
th

e 
P

re
si

de
n

t 
sh

al
l 

by
 

re
gu

la
ti

on
 

es
ta

bl
is

h
m

an
ag

em
en

t 
co

st
 r

at
es

, 
fo

r 
gr

an
te

es
 a

n
d 

su
bg

ra
n

te
es

, 
th

at
 s

h
al

l
be

 u
se

d 
to

 d
et

er
m

in
e 

co
n

tr
ib

u
ti

on
s 

u
n

de
r 

th
is

 A
ct

 f
or

 m
an

ag
em

en
t

co
st

s. ‘‘(
c)

 R
E

V
IE

W
.—

T
h

e 
P

re
si

de
n

t 
sh

al
l 

re
vi

ew
 t

h
e 

m
an

ag
em

en
t 

co
st

ra
te

s 
es

ta
bl

is
h

ed
 u

n
de

r 
su

bs
ec

ti
on

 (
b)

 n
ot

 l
at

er
 t

h
an

 3
 y

ea
rs

 a
ft

er
th

e 
da

te
 o

f 
es

ta
bl

is
h

m
en

t 
of

 t
h

e 
ra

te
s 

an
d 

pe
ri

od
ic

al
ly

 t
h

er
ea

ft
er

.’’
.

(b
) A

P
P

L
IC

A
B

IL
IT

Y
.—

(1
) 

IN
G

E
N

E
R

A
L
.—

S
u

bj
ec

t 
to

 p
ar

ag
ra

ph
 (

2)
, 

su
bs

ec
ti

on
s 

(a
)

an
d 

(b
) 

of
 s

ec
ti

on
 3

24
 o

f 
th

e 
R

ob
er

t 
T

. 
S

ta
ff

or
d 

D
is

as
te

r 
R

el
ie

f
an

d 
E

m
er

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (

as
 a

dd
ed

 b
y 

su
bs

ec
ti

on
 (

a)
)

sh
al

l 
ap

pl
y 

to
 m

aj
or

 d
is

as
te

rs
 d

ec
la

re
d 

u
n

de
r 

th
at

 A
ct

 o
n

 o
r

af
te

r 
th

e 
da

te
 o

f t
h

e 
en

ac
tm

en
t 

of
 t

h
is

 A
ct

.
(2

) 
IN

T
E

R
IM

A
U

T
H

O
R

IT
Y

.—
U

n
ti

l 
th

e 
da

te
 o

n
 w

h
ic

h
 t

h
e 

P
re

si
-

de
n

t 
es

ta
bl

is
h

es
 t

h
e 

m
an

ag
em

en
t 

co
st

 r
at

es
 u

n
de

r 
se

ct
io

n
 3

24
of

 t
h

e 
R

ob
er

t 
T

. 
S

ta
ff

or
d 

D
is

as
te

r 
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 A

ss
is

t-
an

ce
 A

ct
 (

as
 a

dd
ed

 b
y 

su
bs

ec
ti

on
 (

a)
),

 s
ec

ti
on

 4
06

(f
) 

of
 t

h
e

R
ob

er
t 

T
. 

S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f 

an
d 

E
m

er
ge

n
cy

 A
ss

is
ta

n
ce

A
ct

 
(4

2 
U

.S
.C

. 
51

72
(f

))
 

(a
s 

in
 

ef
fe

ct
 

on
 

th
e 

da
y 

be
fo

re
 

th
e

da
te

 o
f 

th
e 

en
ac

tm
en

t 
of

 t
h

is
 A

ct
) 

sh
al

l 
be

 u
se

d 
to

 e
st

ab
li

sh
m

an
ag

em
en

t 
co

st
 r

at
es

.

S
E

C
. 

20
3.

 P
U

B
L

IC
 N

O
T

IC
E

, 
C

O
M

M
E

N
T

, 
A

N
D

 C
O

N
S

U
L

T
A

T
IO

N
 R

E
Q

U
IR

E
-

M
E

N
T

S
.

T
it

le
 I

II
 o

f 
th

e 
R

ob
er

t 
T

. 
S

ta
ff

or
d 

D
is

as
te

r 
R

el
ie

f 
an

d 
E

m
er

-
ge

n
cy

 
A

ss
is

ta
n

ce
 

A
ct

 
(4

2 
U

.S
.C

. 
51

41
 

et
 

se
q.

) 
(a

s 
am

en
de

d 
by

se
ct

io
n

 2
02

(a
))

 i
s 

am
en

de
d 

by
 a

dd
in

g 
at

 t
h

e 
en

d 
th

e 
fo

ll
ow

in
g:

‘‘S
E

C
. 

32
5.

 P
U

B
L

IC
 N

O
T

IC
E

, 
C

O
M

M
E

N
T

, 
A

N
D

 C
O

N
S

U
L

T
A

T
IO

N
 R

E
Q

U
IR

E
-

M
E

N
T

S
.

‘‘(
a)

 P
U

B
L

IC
N

O
T

IC
E

A
N

D
C

O
M

M
E

N
T

C
O

N
C

E
R

N
IN

G
N

E
W

O
R

M
O

D
I-

F
IE

D
P

O
L

IC
IE

S
.—

‘‘(
1)

 I
N

G
E

N
E

R
A

L
.—

T
h

e 
P

re
si

de
n

t 
sh

al
l 

pr
ov

id
e 

fo
r 

pu
bl

ic
n

ot
ic

e 
an

d 
op

po
rt

u
n

it
y 

fo
r 

co
m

m
en

t 
be

fo
re

 a
do

pt
in

g 
an

y 
n

ew
or

 m
od

if
ie

d 
po

li
cy

 t
h

at
—

‘‘(
A

) 
go

ve
rn

s 
im

pl
em

en
ta

ti
on

 o
f 

th
e 

pu
bl

ic
 a

ss
is

ta
n

ce
pr

og
ra

m
 a

dm
in

is
te

re
d 

by
 t

h
e 

F
ed

er
al

 E
m

er
ge

n
cy

 M
an

ag
e-

m
en

t 
A

ge
n

cy
 u

n
de

r 
th

is
 A

ct
; a

n
d

‘‘(
B

) 
co

u
ld

 r
es

u
lt

 i
n

 a
 s

ig
n

if
ic

an
t 

re
du

ct
io

n
 o

f 
as

si
st

an
ce

u
n

de
r 

th
e 

pr
og

ra
m

.

P
re

si
de

nt
.

42
 U

SC
 5

16
5c

.

42
 U

SC
 5

16
5b

no
te

.

D
ea

dl
in

e.

R
eg

ul
at

io
ns

.

42
 U

SC
 5

16
5b

.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

22
:3

0 
D

ec
 2

7,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

10
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90



11
4 

S
T

A
T

. 
15

61
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
2)

 
A

P
P

L
IC

A
T

IO
N

.—
A

n
y 

po
li

cy
 

ad
op

te
d 

u
n

de
r 

pa
ra

gr
ap

h
(1

) 
sh

al
l 

ap
pl

y 
on

ly
 t

o 
a 

m
aj

or
 d

is
as

te
r 

or
 e

m
er

ge
n

cy
 d

ec
la

re
d

on
 o

r 
af

te
r 

th
e 

da
te

 o
n

 w
h

ic
h

 t
h

e 
po

li
cy

 is
 a

do
pt

ed
.

‘‘(
b)

 C
O

N
S

U
L

T
A

T
IO

N
C

O
N

C
E

R
N

IN
G

IN
T

E
R

IM
P

O
L

IC
IE

S
.—

‘‘(
1)

 I
N

G
E

N
E

R
A

L
.—

B
ef

or
e 

ad
op

ti
n

g 
an

y 
in

te
ri

m
 p

ol
ic

y 
u

n
de

r
th

e 
pu

bl
ic

 a
ss

is
ta

n
ce

 p
ro

gr
am

 t
o 

ad
dr

es
s 

sp
ec

if
ic

 c
on

di
ti

on
s

th
at

 r
el

at
e 

to
 a

 m
aj

or
 d

is
as

te
r 

or
 e

m
er

ge
n

cy
 t

h
at

 h
as

 b
ee

n
de

cl
ar

ed
 u

n
de

r 
th

is
 A

ct
, 

th
e 

P
re

si
de

n
t,

 t
o 

th
e 

m
ax

im
u

m
 e

xt
en

t
pr

ac
ti

ca
bl

e,
 

sh
al

l 
so

li
ci

t 
th

e 
vi

ew
s 

an
d 

re
co

m
m

en
da

ti
on

s 
of

gr
an

te
es

 a
n

d 
su

bg
ra

n
te

es
 w

it
h

 r
es

pe
ct

 t
o 

th
e 

m
aj

or
 d

is
as

te
r

or
 e

m
er

ge
n

cy
 c

on
ce

rn
in

g 
th

e 
po

te
n

ti
al

 i
n

te
ri

m
 p

ol
ic

y,
 i

f 
th

e
in

te
ri

m
 p

ol
ic

y 
is

 li
ke

ly
—

‘‘(
A

) 
to

 r
es

u
lt

 i
n

 a
 s

ig
n

if
ic

an
t 

re
du

ct
io

n
 o

f 
as

si
st

an
ce

to
 a

pp
li

ca
n

ts
 f

or
 t

h
e 

as
si

st
an

ce
 w

it
h

 r
es

pe
ct

 t
o 

th
e 

m
aj

or
di

sa
st

er
 o

r 
em

er
ge

n
cy

; o
r

‘‘(
B

) 
to

 c
h

an
ge

 t
h

e 
te

rm
s 

of
 a

 w
ri

tt
en

 a
gr

ee
m

en
t 

to
w

h
ic

h
 t

h
e 

F
ed

er
al

 G
ov

er
n

m
en

t 
is

 a
 p

ar
ty

 c
on

ce
rn

in
g 

th
e

de
cl

ar
at

io
n

 o
f t

h
e 

m
aj

or
 d

is
as

te
r 

or
 e

m
er

ge
n

cy
.

‘‘(
2)

 
N

O
L

E
G

A
L

R
IG

H
T

O
F

A
C

T
IO

N
.—

N
ot

h
in

g 
in

 
th

is
 

su
b-

se
ct

io
n

 c
on

fe
rs

 a
 le

ga
l r

ig
h

t 
of

 a
ct

io
n

 o
n

 a
n

y 
pa

rt
y.

‘‘(
c)

 P
U

B
L

IC
A

C
C

E
S

S
.—

T
h

e 
P

re
si

de
n

t 
sh

al
l 

pr
om

ot
e 

pu
bl

ic
 a

cc
es

s
to

 p
ol

ic
ie

s 
go

ve
rn

in
g 

th
e 

im
pl

em
en

ta
ti

on
 o

f 
th

e 
pu

bl
ic

 a
ss

is
ta

n
ce

pr
og

ra
m

.’’
.

S
E

C
. 

20
4.

 S
T

A
T

E
 A

D
M

IN
IS

T
R

A
T

IO
N

 O
F

 H
A

Z
A

R
D

 M
IT

IG
A

T
IO

N
 G

R
A

N
T

P
R

O
G

R
A

M
.

S
ec

ti
on

 4
04

 o
f 

th
e 

R
ob

er
t 

T
. 

S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f 

an
d 

E
m

er
-

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (

42
 U

.S
.C

. 
51

70
c)

 i
s 

am
en

de
d 

by
 a

dd
in

g 
at

th
e 

en
d 

th
e 

fo
ll

ow
in

g:
‘‘(

c)
 P

R
O

G
R

A
M

A
D

M
IN

IS
T

R
A

T
IO

N
B

Y
S

T
A

T
E

S
.—

‘‘(
1)

 
IN

G
E

N
E

R
A

L
.—

A
 

S
ta

te
 

de
si

ri
n

g 
to

 
ad

m
in

is
te

r 
th

e
h

az
ar

d 
m

it
ig

at
io

n
 g

ra
n

t 
pr

og
ra

m
 e

st
ab

li
sh

ed
 b

y 
th

is
 s

ec
ti

on
w

it
h

 r
es

pe
ct

 t
o 

h
az

ar
d 

m
it

ig
at

io
n

 a
ss

is
ta

n
ce

 i
n

 t
h

e 
S

ta
te

 m
ay

su
bm

it
 t

o 
th

e 
P

re
si

de
n

t 
an

 a
pp

li
ca

ti
on

 f
or

 t
h

e 
de

le
ga

ti
on

 o
f

th
e 

au
th

or
it

y 
to

 a
dm

in
is

te
r 

th
e 

pr
og

ra
m

.
‘‘(

2)
 

C
R

IT
E

R
IA

.—
T

h
e 

P
re

si
de

n
t,

 
in

 
co

n
su

lt
at

io
n

 
an

d
co

or
di

n
at

io
n

 w
it

h
 S

ta
te

s 
an

d 
lo

ca
l 

go
ve

rn
m

en
ts

, 
sh

al
l 

es
ta

bl
is

h
cr

it
er

ia
 f

or
 t

h
e 

ap
pr

ov
al

 o
f 

ap
pl

ic
at

io
n

s 
su

bm
it

te
d 

u
n

de
r 

pa
ra

-
gr

ap
h

 (1
).

 T
h

e 
cr

it
er

ia
 s

h
al

l i
n

cl
u

de
, a

t 
a 

m
in

im
u

m
—

‘‘(
A

) 
th

e 
de

m
on

st
ra

te
d 

ab
il

it
y 

of
 t

h
e 

S
ta

te
 t

o 
m

an
ag

e
th

e 
gr

an
t 

pr
og

ra
m

 u
n

de
r 

th
is

 s
ec

ti
on

;
‘‘(

B
) 

th
er

e 
be

in
g 

in
 e

ff
ec

t 
an

 a
pp

ro
ve

d 
m

it
ig

at
io

n
 p

la
n

u
n

de
r 

se
ct

io
n

 3
22

; a
n

d
‘‘(

C
) 

a 
de

m
on

st
ra

te
d 

co
m

m
it

m
en

t 
to

 m
it

ig
at

io
n

 a
ct

iv
i-

ti
es

.
‘‘(

3)
 A

P
P

R
O

V
A

L
.—

T
h

e 
P

re
si

de
n

t 
sh

al
l a

pp
ro

ve
 a

n
 a

pp
li

ca
ti

on
su

bm
it

te
d 

u
n

de
r 

pa
ra

gr
ap

h
 (

1)
 t

h
at

 m
ee

ts
 t

h
e 

cr
it

er
ia

 e
st

ab
-

li
sh

ed
 u

n
de

r 
pa

ra
gr

ap
h

 (2
).

‘‘(
4)

 
W

IT
H

D
R

A
W

A
L

O
F

A
P

P
R

O
V

A
L
.—

If
, 

af
te

r 
ap

pr
ov

in
g 

an
ap

pl
ic

at
io

n
 o

f 
a 

S
ta

te
 s

u
bm

it
te

d 
u

n
de

r 
pa

ra
gr

ap
h

 (
1)

, t
h

e 
P

re
si

-
de

n
t 

de
te

rm
in

es
 t

h
at

 t
h

e 
S

ta
te

 i
s 

n
ot

 a
dm

in
is

te
ri

n
g 

th
e 

h
az

ar
d

m
it

ig
at

io
n

 
gr

an
t 

pr
og

ra
m

 
es

ta
bl

is
h

ed
 

by
 

th
is

 
se

ct
io

n
 

in
 

a
m

an
n

er
 s

at
is

fa
ct

or
y 

to
 t

h
e 

P
re

si
de

n
t,

 t
h

e 
P

re
si

de
n

t 
sh

al
l 

w
it

h
-

dr
aw

 t
h

e 
ap

pr
ov

al
.

‘‘(
5)

 
A

U
D

IT
S
.—

T
h

e 
P

re
si

de
n

t 
sh

al
l 

pr
ov

id
e 

fo
r 

pe
ri

od
ic

au
di

ts
 o

f 
th

e 
h

az
ar

d 
m

it
ig

at
io

n
 g

ra
n

t 
pr

og
ra

m
s 

ad
m

in
is

te
re

d
by

 S
ta

te
s 

u
n

de
r 

th
is

 s
u

bs
ec

ti
on

.’’
.

P
re

si
de

nt
.

P
re

si
de

nt
.

P
re

si
de

nt
.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

11
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

62
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

S
E

C
. 

20
5.

 
A

S
S

IS
T

A
N

C
E

 
T

O
 

R
E

P
A

IR
, 

R
E

S
T

O
R

E
, 

R
E

C
O

N
S

T
R

U
C

T
, 

O
R

R
E

P
L

A
C

E
 D

A
M

A
G

E
D

 F
A

C
IL

IT
IE

S
.

(a
) 

C
O

N
T

R
IB

U
T

IO
N

S
.—

S
ec

ti
on

 4
06

 o
f 

th
e 

R
ob

er
t 

T
. 

S
ta

ff
or

d 
D

is
-

as
te

r 
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 

A
ss

is
ta

n
ce

 
A

ct
 

(4
2 

U
.S

.C
. 

51
72

) 
is

am
en

de
d 

by
 s

tr
ik

in
g 

su
bs

ec
ti

on
 (

a)
 a

n
d 

in
se

rt
in

g 
th

e 
fo

ll
ow

in
g:

‘‘(
a)

 C
O

N
T

R
IB

U
T

IO
N

S
.—

‘‘(
1)

 I
N

G
E

N
E

R
A

L
.—

T
h

e 
P

re
si

de
n

t 
m

ay
 m

ak
e 

co
n

tr
ib

u
ti

on
s—

‘‘(
A

) 
to

 
a 

S
ta

te
 

or
 

lo
ca

l 
go

ve
rn

m
en

t 
fo

r 
th

e 
re

pa
ir

,
re

st
or

at
io

n
, 

re
co

n
st

ru
ct

io
n

, 
or

 
re

pl
ac

em
en

t 
of

 
a 

pu
bl

ic
fa

ci
li

ty
 

da
m

ag
ed

 
or

 
de

st
ro

ye
d 

by
 

a 
m

aj
or

 
di

sa
st

er
 

an
d

fo
r 

as
so

ci
at

ed
 e

xp
en

se
s 

in
cu

rr
ed

 b
y 

th
e 

go
ve

rn
m

en
t;

 a
n

d
‘‘(

B
) 

su
bj

ec
t 

to
 p

ar
ag

ra
ph

 (
3)

, 
to

 a
 p

er
so

n
 t

h
at

 o
w

n
s

or
 

op
er

at
es

 
a 

pr
iv

at
e 

n
on

pr
of

it
 

fa
ci

li
ty

 
da

m
ag

ed
 

or
de

st
ro

ye
d 

by
 a

 m
aj

or
 d

is
as

te
r 

fo
r 

th
e 

re
pa

ir
, 

re
st

or
at

io
n

,
re

co
n

st
ru

ct
io

n
, o

r 
re

pl
ac

em
en

t 
of

 t
h

e 
fa

ci
li

ty
 a

n
d 

fo
r 

as
so

ci
-

at
ed

 e
xp

en
se

s 
in

cu
rr

ed
 b

y 
th

e 
pe

rs
on

.
‘‘(

2)
 A

S
S

O
C

IA
T

E
D

E
X

P
E

N
S

E
S
.—

F
or

 t
h

e 
pu

rp
os

es
 o

f 
th

is
 s

ec
-

ti
on

, a
ss

oc
ia

te
d 

ex
pe

n
se

s 
sh

al
l i

n
cl

u
de

—
‘‘(

A
) 

th
e 

co
st

s 
of

 m
ob

il
iz

in
g 

an
d 

em
pl

oy
in

g 
th

e 
N

at
io

n
al

G
u

ar
d 

fo
r 

pe
rf

or
m

an
ce

 o
f e

li
gi

bl
e 

w
or

k;
‘‘(

B
) 

th
e 

co
st

s 
of

 u
si

n
g 

pr
is

on
 l

ab
or

 t
o 

pe
rf

or
m

 e
li

gi
bl

e
w

or
k,

 i
n

cl
u

di
n

g 
w

ag
es

 a
ct

u
al

ly
 p

ai
d,

 t
ra

n
sp

or
ta

ti
on

 t
o 

a
w

or
ks

it
e,

 
an

d 
ex

tr
ao

rd
in

ar
y 

co
st

s 
of

 
gu

ar
ds

, 
fo

od
, 

an
d

lo
dg

in
g;

 a
n

d
‘‘(

C
) 

ba
se

 a
n

d 
ov

er
ti

m
e 

w
ag

es
 f

or
 t

h
e 

em
pl

oy
ee

s 
an

d
ex

tr
a 

h
ir

es
 o

f 
a 

S
ta

te
, l

oc
al

 g
ov

er
n

m
en

t,
 o

r 
pe

rs
on

 d
es

cr
ib

ed
in

 p
ar

ag
ra

ph
 (

1)
 t

h
at

 p
er

fo
rm

 e
li

gi
bl

e 
w

or
k,

 p
lu

s 
fr

in
ge

be
n

ef
it

s 
on

 s
u

ch
 w

ag
es

 t
o 

th
e 

ex
te

n
t 

th
at

 s
u

ch
 b

en
ef

it
s

w
er

e 
be

in
g 

pa
id

 b
ef

or
e 

th
e 

m
aj

or
 d

is
as

te
r.

‘‘(
3)

 C
O

N
D

IT
IO

N
S

F
O

R
A

S
S

IS
T

A
N

C
E

T
O

P
R

IV
A

T
E

N
O

N
P

R
O

F
IT

F
A

C
IL

IT
IE

S
.—

‘‘(
A

) 
IN

G
E

N
E

R
A

L
.—

T
h

e 
P

re
si

de
n

t 
m

ay
 m

ak
e 

co
n

tr
ib

u
-

ti
on

s 
to

 a
 p

ri
va

te
 n

on
pr

of
it

 f
ac

il
it

y 
u

n
de

r 
pa

ra
gr

ap
h

 (
1)

(B
)

on
ly

 if
—

‘‘(
i)

 t
h

e 
fa

ci
li

ty
 p

ro
vi

de
s 

cr
it

ic
al

 s
er

vi
ce

s 
(a

s 
de

fi
n

ed
by

 t
h

e 
P

re
si

de
n

t)
 i

n
 t

h
e 

ev
en

t 
of

 a
 m

aj
or

 d
is

as
te

r;
or

‘‘(
ii

) t
h

e 
ow

n
er

 o
r 

op
er

at
or

 o
f t

h
e 

fa
ci

li
ty

—
‘‘(

I)
 h

as
 a

pp
li

ed
 f

or
 a

 d
is

as
te

r 
lo

an
 u

n
de

r 
se

c-
ti

on
 

7(
b)

 
of

 
th

e 
S

m
al

l 
B

u
si

n
es

s 
A

ct
 

(1
5 

U
.S

.C
.

63
6(

b)
);

 a
n

d
‘‘(

II
)(

aa
) 

h
as

 b
ee

n
 d

et
er

m
in

ed
 t

o 
be

 i
n

el
ig

ib
le

fo
r 

su
ch

 a
 lo

an
; o

r
‘‘(

bb
) h

as
 o

bt
ai

n
ed

 s
u

ch
 a

 lo
an

 in
 t

h
e 

m
ax

im
u

m
am

ou
n

t 
fo

r 
w

h
ic

h
 t

h
e 

S
m

al
l 

B
u

si
n

es
s 

A
dm

in
is

tr
a-

ti
on

 d
et

er
m

in
es

 t
h

e 
fa

ci
li

ty
 is

 e
li

gi
bl

e.
‘‘(

B
) 

D
E

F
IN

IT
IO

N
O

F
C

R
IT

IC
A

L
S

E
R

V
IC

E
S
.—

In
 t

h
is

 p
ar

a-
gr

ap
h

, 
th

e 
te

rm
 ‘

cr
it

ic
al

 s
er

vi
ce

s’
 i

n
cl

u
de

s 
po

w
er

, 
w

at
er

(i
n

cl
u

di
n

g 
w

at
er

 
pr

ov
id

ed
 

by
 

an
 

ir
ri

ga
ti

on
 

or
ga

n
iz

at
io

n
or

 f
ac

il
it

y)
, 

se
w

er
, 

w
as

te
w

at
er

 t
re

at
m

en
t,

 c
om

m
u

n
ic

at
io

n
s,

an
d 

em
er

ge
n

cy
 m

ed
ic

al
 c

ar
e.

‘‘(
4)

 N
O

T
IF

IC
A

T
IO

N
T

O
C

O
N

G
R

E
S

S
.—

B
ef

or
e 

m
ak

in
g 

an
y 

co
n

-
tr

ib
u

ti
on

 
u

n
de

r 
th

is
 

se
ct

io
n

 
in

 
an

 
am

ou
n

t 
gr

ea
te

r 
th

an
$2

0,
00

0,
00

0,
 t

h
e 

P
re

si
de

n
t 

sh
al

l n
ot

if
y—

‘‘(
A

) 
th

e 
C

om
m

it
te

e 
on

 E
n

vi
ro

n
m

en
t 

an
d 

P
u

bl
ic

 W
or

ks
of

 t
h

e 
S

en
at

e;

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

12
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90



11
4 

S
T

A
T

. 
15

63
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
B

) 
th

e 
C

om
m

it
te

e 
on

 T
ra

n
sp

or
ta

ti
on

 a
n

d 
In

fr
as

tr
u

c-
tu

re
 o

f t
h

e 
H

ou
se

 o
f R

ep
re

se
n

ta
ti

ve
s;

‘‘(
C

) 
th

e 
C

om
m

it
te

e 
on

 A
pp

ro
pr

ia
ti

on
s 

of
 t

h
e 

S
en

at
e;

an
d

‘‘(
D

) 
th

e 
C

om
m

it
te

e 
on

 A
pp

ro
pr

ia
ti

on
s 

of
 t

h
e 

H
ou

se
of

 R
ep

re
se

n
ta

ti
ve

s.
’’.

(b
) 

F
E

D
E

R
A

L
S

H
A

R
E

.—
S

ec
ti

on
 

40
6 

of
 

th
e 

R
ob

er
t 

T
. 

S
ta

ff
or

d
D

is
as

te
r 

R
el

ie
f 

an
d 

E
m

er
ge

n
cy

 A
ss

is
ta

n
ce

 A
ct

 (
42

 U
.S

.C
. 

51
72

)
is

 a
m

en
de

d 
by

 s
tr

ik
in

g 
su

bs
ec

ti
on

 (
b)

 a
n

d 
in

se
rt

in
g 

th
e 

fo
ll

ow
in

g:
‘‘(

b)
 F

E
D

E
R

A
L

S
H

A
R

E
.—

‘‘(
1)

 M
IN

IM
U

M
F

E
D

E
R

A
L

S
H

A
R

E
.—

E
xc

ep
t 

as
 p

ro
vi

de
d 

in
 p

ar
a-

gr
ap

h
 (

2)
, 

th
e 

F
ed

er
al

 s
h

ar
e 

of
 a

ss
is

ta
n

ce
 u

n
de

r 
th

is
 s

ec
ti

on
sh

al
l 

be
 n

ot
 l

es
s 

th
an

 7
5 

pe
rc

en
t 

of
 t

h
e 

el
ig

ib
le

 c
os

t 
of

 r
ep

ai
r,

re
st

or
at

io
n

, 
re

co
n

st
ru

ct
io

n
, 

or
 r

ep
la

ce
m

en
t 

ca
rr

ie
d 

ou
t 

u
n

de
r

th
is

 s
ec

ti
on

.
‘‘(

2)
 

R
E

D
U

C
E

D
F

E
D

E
R

A
L

S
H

A
R

E
.—

T
h

e 
P

re
si

de
n

t 
sh

al
l

pr
om

u
lg

at
e 

re
gu

la
ti

on
s 

to
 r

ed
u

ce
 t

h
e 

F
ed

er
al

 s
h

ar
e 

of
 a

ss
is

t-
an

ce
 u

n
de

r 
th

is
 s

ec
ti

on
 t

o 
n

ot
 l

es
s 

th
an

 2
5 

pe
rc

en
t 

in
 t

h
e

ca
se

 o
f 

th
e 

re
pa

ir
, 

re
st

or
at

io
n

, 
re

co
n

st
ru

ct
io

n
, 

or
 r

ep
la

ce
m

en
t

of
 a

n
y 

el
ig

ib
le

 p
u

bl
ic

 f
ac

il
it

y 
or

 p
ri

va
te

 n
on

pr
of

it
 f

ac
il

it
y 

fo
l-

lo
w

in
g 

an
 e

ve
n

t 
as

so
ci

at
ed

 w
it

h
 a

 m
aj

or
 d

is
as

te
r—

‘‘(
A

) 
th

at
 h

as
 b

ee
n

 d
am

ag
ed

, o
n

 m
or

e 
th

an
 o

n
e 

oc
ca

si
on

w
it

h
in

 
th

e 
pr

ec
ed

in
g 

10
-y

ea
r 

pe
ri

od
, 

by
 

th
e 

sa
m

e 
ty

pe
of

 e
ve

n
t;

 a
n

d
‘‘(

B
) 

th
e 

ow
n

er
 o

f 
w

h
ic

h
 h

as
 f

ai
le

d 
to

 i
m

pl
em

en
t 

ap
pr

o-
pr

ia
te

 
m

it
ig

at
io

n
 

m
ea

su
re

s 
to

 
ad

dr
es

s 
th

e 
h

az
ar

d 
th

at
ca

u
se

d 
th

e 
da

m
ag

e 
to

 t
h

e 
fa

ci
li

ty
.’’

.
(c

) 
L

A
R

G
E

IN
-L

IE
U

C
O

N
T

R
IB

U
T

IO
N

S
.—

S
ec

ti
on

 4
06

 o
f 

th
e 

R
ob

er
t

T
. S

ta
ff

or
d 

D
is

as
te

r 
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (

42
 U

.S
.C

.
51

72
) 

is
 a

m
en

de
d 

by
 s

tr
ik

in
g 

su
bs

ec
ti

on
 (

c)
 a

n
d 

in
se

rt
in

g 
th

e 
fo

l-
lo

w
in

g: ‘‘(
c)

 L
A

R
G

E
IN

-L
IE

U
C

O
N

T
R

IB
U

T
IO

N
S
.—

‘‘(
1)

 F
O

R
P

U
B

L
IC

F
A

C
IL

IT
IE

S
.—

‘‘(
A

) 
IN

G
E

N
E

R
A

L
.—

In
 a

n
y 

ca
se

 i
n

 w
h

ic
h

 a
 S

ta
te

 o
r

lo
ca

l 
go

ve
rn

m
en

t 
de

te
rm

in
es

 t
h

at
 t

h
e 

pu
bl

ic
 w

el
fa

re
 w

ou
ld

n
ot

 b
es

t 
be

 s
er

ve
d 

by
 r

ep
ai

ri
n

g,
 r

es
to

ri
n

g,
 r

ec
on

st
ru

ct
in

g,
or

 
re

pl
ac

in
g 

an
y 

pu
bl

ic
 

fa
ci

li
ty

 
ow

n
ed

 
or

 
co

n
tr

ol
le

d 
by

th
e 

S
ta

te
 o

r 
lo

ca
l 

go
ve

rn
m

en
t,

 t
h

e 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

-
m

en
t 

m
ay

 e
le

ct
 t

o 
re

ce
iv

e,
 i

n
 l

ie
u

 o
f 

a 
co

n
tr

ib
u

ti
on

 u
n

de
r

su
bs

ec
ti

on
 

(a
)(

1)
(A

),
 

a 
co

n
tr

ib
u

ti
on

 
in

 
an

 
am

ou
n

t 
eq

u
al

to
 7

5 
pe

rc
en

t 
of

 t
h

e 
F

ed
er

al
 s

h
ar

e 
of

 t
h

e 
F

ed
er

al
 e

st
im

at
e

of
 

th
e 

co
st

 
of

 
re

pa
ir

in
g,

 
re

st
or

in
g,

 
re

co
n

st
ru

ct
in

g,
 

or
re

pl
ac

in
g 

th
e 

fa
ci

li
ty

 a
n

d 
of

 m
an

ag
em

en
t 

ex
pe

n
se

s.
‘‘(

B
) 

A
R

E
A

S
W

IT
H

U
N

S
T

A
B

L
E

S
O

IL
.—

In
 a

n
y 

ca
se

 i
n

 w
h

ic
h

a 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

m
en

t 
de

te
rm

in
es

 t
h

at
 t

h
e 

pu
bl

ic
w

el
fa

re
 w

ou
ld

 n
ot

 b
es

t 
be

 s
er

ve
d 

by
 r

ep
ai

ri
n

g,
 r

es
to

ri
n

g,
re

co
n

st
ru

ct
in

g,
 o

r 
re

pl
ac

in
g 

an
y 

pu
bl

ic
 f

ac
il

it
y 

ow
n

ed
 o

r
co

n
tr

ol
le

d 
by

 t
h

e 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

m
en

t 
be

ca
u

se
 s

oi
l

in
st

ab
il

it
y 

in
 t

h
e 

di
sa

st
er

 a
re

a 
m

ak
es

 r
ep

ai
r,

 r
es

to
ra

ti
on

,
re

co
n

st
ru

ct
io

n
, 

or
 r

ep
la

ce
m

en
t 

in
fe

as
ib

le
, 

th
e 

S
ta

te
 o

r 
lo

ca
l

go
ve

rn
m

en
t 

m
ay

 e
le

ct
 t

o 
re

ce
iv

e,
 i

n
 l

ie
u

 o
f 

a 
co

n
tr

ib
u

ti
on

u
n

de
r 

su
bs

ec
ti

on
 (

a)
(1

)(
A

),
 a

 c
on

tr
ib

u
ti

on
 i

n
 a

n
 a

m
ou

n
t

eq
u

al
 t

o 
90

 p
er

ce
n

t 
of

 t
h

e 
F

ed
er

al
 s

h
ar

e 
of

 t
h

e 
F

ed
er

al
es

ti
m

at
e 

of
 t

h
e 

co
st

 o
f 

re
pa

ir
in

g,
 r

es
to

ri
n

g,
 r

ec
on

st
ru

ct
in

g,
or

 r
ep

la
ci

n
g 

th
e 

fa
ci

li
ty

 a
n

d 
of

 m
an

ag
em

en
t 

ex
pe

n
se

s.
‘‘(

C
) 

U
S

E
O

F
F

U
N

D
S
.—

F
u

n
ds

 
co

n
tr

ib
u

te
d 

to
 

a 
S

ta
te

or
 l

oc
al

 g
ov

er
n

m
en

t 
u

n
de

r 
th

is
 p

ar
ag

ra
ph

 m
ay

 b
e 

u
se

d—

P
re

si
de

nt
.

R
eg

ul
at

io
ns

.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

13
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

64
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
i)

 
to

 
re

pa
ir

, 
re

st
or

e,
 

or
 

ex
pa

n
d 

ot
h

er
 

se
le

ct
ed

pu
bl

ic
 fa

ci
li

ti
es

;
‘‘(

ii
) t

o 
co

n
st

ru
ct

 n
ew

 fa
ci

li
ti

es
; o

r
‘‘(

ii
i)

 t
o 

fu
n

d 
h

az
ar

d 
m

it
ig

at
io

n
 m

ea
su

re
s 

th
at

 t
h

e
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

m
en

t 
de

te
rm

in
es

 t
o 

be
 n

ec
es

sa
ry

to
 m

ee
t 

a 
n

ee
d 

fo
r 

go
ve

rn
m

en
ta

l 
se

rv
ic

es
 a

n
d 

fu
n

ct
io

n
s

in
 t

h
e 

ar
ea

 a
ff

ec
te

d 
by

 t
h

e 
m

aj
or

 d
is

as
te

r.
‘‘(

D
) 

L
IM

IT
A

T
IO

N
S
.—

F
u

n
ds

 m
ad

e 
av

ai
la

bl
e 

to
 a

 S
ta

te
or

 l
oc

al
 g

ov
er

n
m

en
t 

u
n

de
r 

th
is

 p
ar

ag
ra

ph
 m

ay
 n

ot
 b

e 
u

se
d

fo
r—

‘‘(
i)

 
an

y 
pu

bl
ic

 
fa

ci
li

ty
 

lo
ca

te
d 

in
 

a 
re

gu
la

to
ry

fl
oo

dw
ay

 (
as

 d
ef

in
ed

 i
n

 s
ec

ti
on

 5
9.

1 
of

 t
it

le
 4

4,
 C

od
e

of
 F

ed
er

al
 R

eg
u

la
ti

on
s 

(o
r 

a 
su

cc
es

so
r 

re
gu

la
ti

on
))

; 
or

‘‘(
ii

) 
an

y 
u

n
in

su
re

d 
pu

bl
ic

 f
ac

il
it

y 
lo

ca
te

d 
in

 a
 s

pe
-

ci
al

 
fl

oo
d 

h
az

ar
d 

ar
ea

 
id

en
ti

fi
ed

 
by

 
th

e 
D

ir
ec

to
r 

of
th

e 
F

ed
er

al
 E

m
er

ge
n

cy
 M

an
ag

em
en

t 
A

ge
n

cy
 u

n
de

r 
th

e
N

at
io

n
al

 F
lo

od
 I

n
su

ra
n

ce
 A

ct
 o

f 
19

68
 (

42
 U

.S
.C

. 
40

01
et

 s
eq

.)
.

‘‘(
2)

 F
O

R
P

R
IV

A
T

E
N

O
N

P
R

O
F

IT
F

A
C

IL
IT

IE
S
.—

‘‘(
A

) 
IN

G
E

N
E

R
A

L
.—

In
 a

n
y 

ca
se

 i
n

 w
h

ic
h

 a
 p

er
so

n
 t

h
at

ow
n

s 
or

 o
pe

ra
te

s 
a 

pr
iv

at
e 

n
on

pr
of

it
 f

ac
il

it
y 

de
te

rm
in

es
th

at
 

th
e 

pu
bl

ic
 

w
el

fa
re

 
w

ou
ld

 
n

ot
 

be
st

 
be

 
se

rv
ed

 
by

re
pa

ir
in

g,
 

re
st

or
in

g,
 

re
co

n
st

ru
ct

in
g,

 
or

 
re

pl
ac

in
g 

th
e

fa
ci

li
ty

, 
th

e 
pe

rs
on

 m
ay

 e
le

ct
 t

o 
re

ce
iv

e,
 i

n
 l

ie
u

 o
f 

a 
co

n
-

tr
ib

u
ti

on
 u

n
de

r 
su

bs
ec

ti
on

 (
a)

(1
)(

B
),

 a
 c

on
tr

ib
u

ti
on

 i
n

 a
n

am
ou

n
t 

eq
u

al
 t

o 
75

 p
er

ce
n

t 
of

 t
h

e 
F

ed
er

al
 s

h
ar

e 
of

 t
h

e
F

ed
er

al
 e

st
im

at
e 

of
 t

h
e 

co
st

 o
f 

re
pa

ir
in

g,
 r

es
to

ri
n

g,
 r

ec
on

-
st

ru
ct

in
g,

 
or

 
re

pl
ac

in
g 

th
e 

fa
ci

li
ty

 
an

d 
of

 
m

an
ag

em
en

t
ex

pe
n

se
s.

‘‘(
B

) 
U

S
E

O
F

F
U

N
D

S
.—

F
u

n
ds

 c
on

tr
ib

u
te

d 
to

 a
 p

er
so

n
u

n
de

r 
th

is
 p

ar
ag

ra
ph

 m
ay

 b
e 

u
se

d—
‘‘(

i)
 

to
 

re
pa

ir
, 

re
st

or
e,

 
or

 
ex

pa
n

d 
ot

h
er

 
se

le
ct

ed
pr

iv
at

e 
n

on
pr

of
it

 f
ac

il
it

ie
s 

ow
n

ed
 o

r 
op

er
at

ed
 b

y 
th

e
pe

rs
on

;
‘‘(

ii
) 

to
 c

on
st

ru
ct

 n
ew

 p
ri

va
te

 n
on

pr
of

it
 f

ac
il

it
ie

s
to

 b
e 

ow
n

ed
 o

r 
op

er
at

ed
 b

y 
th

e 
pe

rs
on

; o
r

‘‘(
ii

i)
 t

o 
fu

n
d 

h
az

ar
d 

m
it

ig
at

io
n

 m
ea

su
re

s 
th

at
 t

h
e

pe
rs

on
 

de
te

rm
in

es
 

to
 

be
 

n
ec

es
sa

ry
 

to
 

m
ee

t 
a 

n
ee

d
fo

r 
th

e 
pe

rs
on

’s
 

se
rv

ic
es

 
an

d 
fu

n
ct

io
n

s 
in

 
th

e 
ar

ea
af

fe
ct

ed
 b

y 
th

e 
m

aj
or

 d
is

as
te

r.
‘‘(

C
) 

L
IM

IT
A

T
IO

N
S
.—

F
u

n
ds

 m
ad

e 
av

ai
la

bl
e 

to
 a

 p
er

so
n

u
n

de
r 

th
is

 p
ar

ag
ra

ph
 m

ay
 n

ot
 b

e 
u

se
d 

fo
r—

‘‘(
i)

 a
n

y 
pr

iv
at

e 
n

on
pr

of
it

 f
ac

il
it

y 
lo

ca
te

d 
in

 a
 r

eg
u

-
la

to
ry

 f
lo

od
w

ay
 (

as
 d

ef
in

ed
 i

n
 s

ec
ti

on
 5

9.
1 

of
 t

it
le

 4
4,

C
od

e 
of

 F
ed

er
al

 R
eg

u
la

ti
on

s 
(o

r 
a 

su
cc

es
so

r 
re

gu
la

-
ti

on
))

; o
r

‘‘(
ii

) 
an

y 
u

n
in

su
re

d 
pr

iv
at

e 
n

on
pr

of
it

 
fa

ci
li

ty
lo

ca
te

d 
in

 a
 s

pe
ci

al
 f

lo
od

 h
az

ar
d 

ar
ea

 i
de

n
ti

fi
ed

 b
y

th
e 

D
ir

ec
to

r 
of

 t
h

e 
F

ed
er

al
 E

m
er

ge
n

cy
 M

an
ag

em
en

t
A

ge
n

cy
 

u
n

de
r 

th
e 

N
at

io
n

al
 

F
lo

od
 

In
su

ra
n

ce
 

A
ct

 
of

19
68

 (4
2 

U
.S

.C
. 4

00
1 

et
 s

eq
.)

.’’
.

(d
) E

L
IG

IB
L

E
C

O
S

T
.—

(1
) 

IN
G

E
N

E
R

A
L
.—

S
ec

ti
on

 
40

6 
of

 
th

e 
R

ob
er

t 
T

. 
S

ta
ff

or
d

D
is

as
te

r 
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (

42
 U

.S
.C

. 
51

72
)

is
 a

m
en

de
d 

by
 s

tr
ik

in
g 

su
bs

ec
ti

on
 (

e)
 a

n
d 

in
se

rt
in

g 
th

e 
fo

l-
lo

w
in

g:
‘‘(

e)
 E

L
IG

IB
L

E
C

O
S

T
.—

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

14
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90



11
4 

S
T

A
T

. 
15

65
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
1)

 D
E

T
E

R
M

IN
A

T
IO

N
.—

‘‘(
A

) 
IN

G
E

N
E

R
A

L
.—

F
or

 t
h

e 
pu

rp
os

es
 o

f 
th

is
 s

ec
ti

on
,

th
e 

P
re

si
de

n
t 

sh
al

l 
es

ti
m

at
e 

th
e 

el
ig

ib
le

 c
os

t 
of

 r
ep

ai
ri

n
g,

re
st

or
in

g,
 r

ec
on

st
ru

ct
in

g,
 o

r 
re

pl
ac

in
g 

a 
pu

bl
ic

 f
ac

il
it

y 
or

pr
iv

at
e 

n
on

pr
of

it
 fa

ci
li

ty
—

‘‘(
i)

 o
n

 t
h

e 
ba

si
s 

of
 t

h
e 

de
si

gn
 o

f 
th

e 
fa

ci
li

ty
 a

s
th

e 
fa

ci
li

ty
 e

xi
st

ed
 i

m
m

ed
ia

te
ly

 b
ef

or
e 

th
e 

m
aj

or
 d

is
-

as
te

r;
 a

n
d

‘‘(
ii

) 
in

 c
on

fo
rm

it
y 

w
it

h
 c

od
es

, 
sp

ec
if

ic
at

io
n

s,
 a

n
d

st
an

da
rd

s 
(i

n
cl

u
di

n
g 

fl
oo

dp
la

in
 

m
an

ag
em

en
t 

an
d

h
az

ar
d 

m
it

ig
at

io
n

 c
ri

te
ri

a 
re

qu
ir

ed
 b

y 
th

e 
P

re
si

de
n

t
or

 u
n

de
r 

th
e 

C
oa

st
al

 B
ar

ri
er

 R
es

ou
rc

es
 A

ct
 (

16
 U

.S
.C

.
35

01
 

et
 

se
q.

))
 

ap
pl

ic
ab

le
 

at
 

th
e 

ti
m

e 
at

 
w

h
ic

h
 

th
e

di
sa

st
er

 o
cc

u
rr

ed
.

‘‘(
B

) C
O

S
T

E
S

T
IM

A
T

IO
N

P
R

O
C

E
D

U
R

E
S
.—

‘‘(
i)

 
IN

G
E

N
E

R
A

L
.—

S
u

bj
ec

t 
to

 
pa

ra
gr

ap
h

 
(2

),
 

th
e

P
re

si
de

n
t 

sh
al

l 
u

se
 

th
e 

co
st

 
es

ti
m

at
io

n
 

pr
oc

ed
u

re
s

es
ta

bl
is

h
ed

 
u

n
de

r 
pa

ra
gr

ap
h

 
(3

) 
to

 
de

te
rm

in
e 

th
e

el
ig

ib
le

 c
os

t 
u

n
de

r 
th

is
 s

u
bs

ec
ti

on
.

‘‘(
ii

) 
A

P
P

L
IC

A
B

IL
IT

Y
.—

T
h

e 
pr

oc
ed

u
re

s 
sp

ec
if

ie
d 

in
th

is
 

pa
ra

gr
ap

h
 

an
d 

pa
ra

gr
ap

h
 

(2
) 

sh
al

l 
ap

pl
y 

on
ly

to
 p

ro
je

ct
s 

th
e 

el
ig

ib
le

 c
os

t 
of

 w
h

ic
h

 i
s 

eq
u

al
 t

o 
or

gr
ea

te
r 

th
an

 t
h

e 
am

ou
n

t 
sp

ec
if

ie
d 

in
 s

ec
ti

on
 4

22
.

‘‘(
2)

 M
O

D
IF

IC
A

T
IO

N
O

F
E

L
IG

IB
L

E
C

O
S

T
.—

‘‘(
A

) 
A

C
T

U
A

L
C

O
S

T
G

R
E

A
T

E
R

T
H

A
N

C
E

IL
IN

G
P

E
R

C
E

N
T

A
G

E
O

F
E

S
T

IM
A

T
E

D
C

O
S

T
.—

In
 a

n
y 

ca
se

 i
n

 w
h

ic
h

 t
h

e 
ac

tu
al

 c
os

t
of

 r
ep

ai
ri

n
g,

 r
es

to
ri

n
g,

 r
ec

on
st

ru
ct

in
g,

 o
r 

re
pl

ac
in

g 
a 

fa
ci

li
ty

u
n

de
r 

th
is

 s
ec

ti
on

 i
s 

gr
ea

te
r 

th
an

 t
h

e 
ce

il
in

g 
pe

rc
en

ta
ge

es
ta

bl
is

h
ed

 u
n

de
r 

pa
ra

gr
ap

h
 (

3)
 o

f 
th

e 
co

st
 e

st
im

at
ed

 u
n

de
r

pa
ra

gr
ap

h
 

(1
),

 
th

e 
P

re
si

de
n

t 
m

ay
 

de
te

rm
in

e 
th

at
 

th
e

el
ig

ib
le

 c
os

t 
in

cl
u

de
s 

a 
po

rt
io

n
 o

f 
th

e 
ac

tu
al

 c
os

t 
of

 t
h

e
re

pa
ir

, 
re

st
or

at
io

n
, 

re
co

n
st

ru
ct

io
n

, 
or

 
re

pl
ac

em
en

t 
th

at
ex

ce
ed

s 
th

e 
co

st
 e

st
im

at
ed

 u
n

de
r 

pa
ra

gr
ap

h
 (1

).
‘‘(

B
) A

C
T

U
A

L
C

O
S

T
L

E
S

S
T

H
A

N
E

S
T

IM
A

T
E

D
C

O
S

T
.—

‘‘(
i)

 G
R

E
A

T
E

R
T

H
A

N
O

R
E

Q
U

A
L

T
O

F
L

O
O

R
P

E
R

C
E

N
T
-

A
G

E
O

F
E

S
T

IM
A

T
E

D
C

O
S

T
.—

In
 a

n
y 

ca
se

 i
n

 w
h

ic
h

 t
h

e
ac

tu
al

 c
os

t 
of

 r
ep

ai
ri

n
g,

 r
es

to
ri

n
g,

 r
ec

on
st

ru
ct

in
g,

 o
r

re
pl

ac
in

g 
a 

fa
ci

li
ty

 u
n

de
r 

th
is

 s
ec

ti
on

 i
s 

le
ss

 t
h

an
 1

00
pe

rc
en

t 
of

 
th

e 
co

st
 

es
ti

m
at

ed
 

u
n

de
r 

pa
ra

gr
ap

h
 

(1
),

bu
t 

is
 g

re
at

er
 t

h
an

 o
r 

eq
u

al
 t

o 
th

e 
fl

oo
r 

pe
rc

en
ta

ge
es

ta
bl

is
h

ed
 u

n
de

r 
pa

ra
gr

ap
h

 (
3)

 o
f 

th
e 

co
st

 e
st

im
at

ed
u

n
de

r 
pa

ra
gr

ap
h

 (
1)

, 
th

e 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

m
en

t
or

 p
er

so
n

 r
ec

ei
vi

n
g 

fu
n

ds
 u

n
de

r 
th

is
 s

ec
ti

on
 s

h
al

l 
u

se
th

e 
ex

ce
ss

 f
u

n
ds

 t
o 

ca
rr

y 
ou

t 
co

st
-e

ff
ec

ti
ve

 a
ct

iv
it

ie
s

th
at

 r
ed

u
ce

 t
h

e 
ri

sk
 o

f 
fu

tu
re

 d
am

ag
e,

 h
ar

ds
h

ip
, 

or
su

ff
er

in
g 

fr
om

 a
 m

aj
or

 d
is

as
te

r.
‘‘(

ii
) 

L
E

S
S

T
H

A
N

F
L

O
O

R
P

E
R

C
E

N
T

A
G

E
O

F
E

S
T

IM
A

T
E

D
C

O
S

T
.—

In
 

an
y 

ca
se

 
in

 
w

h
ic

h
 

th
e 

ac
tu

al
 

co
st

 
of

re
pa

ir
in

g,
 

re
st

or
in

g,
 

re
co

n
st

ru
ct

in
g,

 
or

 
re

pl
ac

in
g 

a
fa

ci
li

ty
 u

n
de

r 
th

is
 s

ec
ti

on
 i

s 
le

ss
 t

h
an

 t
h

e 
fl

oo
r 

pe
rc

en
t-

ag
e 

es
ta

bl
is

h
ed

 u
n

de
r 

pa
ra

gr
ap

h
 (

3)
 o

f 
th

e 
co

st
 e

st
i-

m
at

ed
 u

n
de

r 
pa

ra
gr

ap
h

 (
1)

, 
th

e 
S

ta
te

 o
r 

lo
ca

l 
go

ve
rn

-
m

en
t 

or
 p

er
so

n
 r

ec
ei

vi
n

g 
as

si
st

an
ce

 u
n

de
r 

th
is

 s
ec

ti
on

sh
al

l 
re

im
bu

rs
e 

th
e 

P
re

si
de

n
t 

in
 t

h
e 

am
ou

n
t 

of
 t

h
e

di
ff

er
en

ce
.

‘‘(
C

) 
N

O
E

F
F

E
C

T
O

N
A

P
P

E
A

L
S

P
R

O
C

E
S

S
.—

N
ot

h
in

g 
in

 t
h

is
pa

ra
gr

ap
h

 a
ff

ec
ts

 a
n

y 
ri

gh
t 

of
 a

pp
ea

l 
u

n
de

r 
se

ct
io

n
 4

23
.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

15
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

66
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
3)

 E
X

P
E

R
T

P
A

N
E

L
.—

‘‘(
A

) 
E

S
T

A
B

L
IS

H
M

E
N

T
.—

N
ot

 l
at

er
 t

h
an

 1
8 

m
on

th
s 

af
te

r
th

e 
da

te
 o

f 
th

e 
en

ac
tm

en
t 

of
 t

h
is

 p
ar

ag
ra

ph
, 

th
e 

P
re

si
de

n
t,

ac
ti

n
g 

th
ro

u
gh

 
th

e 
D

ir
ec

to
r 

of
 

th
e 

F
ed

er
al

 
E

m
er

ge
n

cy
M

an
ag

em
en

t 
A

ge
n

cy
, s

h
al

l e
st

ab
li

sh
 a

n
 e

xp
er

t 
pa

n
el

, w
h

ic
h

sh
al

l i
n

cl
u

de
 r

ep
re

se
n

ta
ti

ve
s 

fr
om

 t
h

e 
co

n
st

ru
ct

io
n

 in
du

st
ry

an
d 

S
ta

te
 a

n
d 

lo
ca

l g
ov

er
n

m
en

t.
‘‘(

B
) 

D
U

T
IE

S
.—

T
h

e 
ex

pe
rt

 
pa

n
el

 
sh

al
l 

de
ve

lo
p 

re
c-

om
m

en
da

ti
on

s 
co

n
ce

rn
in

g—
‘‘(

i)
 p

ro
ce

du
re

s 
fo

r 
es

ti
m

at
in

g 
th

e 
co

st
 o

f 
re

pa
ir

in
g,

re
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 c
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ra
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 p
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n
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ra
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ra
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 p
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R
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at
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ra
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at
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 p

ro
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at
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 p
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 t
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h
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 t
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R
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C
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R
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 o
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R
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 c
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h
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 p
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or

 w
h

os
e 

pr
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re
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P
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is
 s

ec
ti

on
 t

o 
in

di
vi

du
al

s 
an

d 
h

ou
se

h
ol

ds
 d

es
cr

ib
ed

in
 s

u
bs

ec
ti

on
 (

a)
(1

) 
ba

se
d 

on
 c

on
si

de
ra

ti
on

s 
of

 c
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 c
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 f
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 c
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P
E

S
O

F
A

S
S

IS
T

A
N

C
E

.—
O

n
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 b
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 t
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 t
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at
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.
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P
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R
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P
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at
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at
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h

ou
si

n
g,

 r
ec

re
at

io
n

al
 v

eh
ic

le
s,

 o
r

ot
h

er
 r

ea
di

ly
 fa

br
ic

at
ed

 d
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 t
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 p
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 b
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 b
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ol
an

d 
S

af
e 

S
tr

ee
ts

 A
ct

 o
f 

19
68

 (
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.S
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96

b)
 i

s 
am

en
de

d 
by

st
ri

ki
n

g 
pa

ra
gr

ap
h

 (7
) a

n
d 

in
se

rt
in

g 
th

e 
fo

ll
ow

in
g:

‘‘(
7)

 ‘p
u

bl
ic

 s
af

et
y 

of
fi

ce
r’

 m
ea

n
s—
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 U

SC
 5

20
5.

42
 U

SC
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18
7

no
te

.

P
re

si
de

nt
.

V
er

D
at

e 
11

-M
A

Y
-2

00
0

04
:5

5 
D

ec
 0

6,
 2

00
0

Jk
t 0

89
13

9
P

O
 0

03
90

F
rm

 0
00

23
F

m
t 6

58
0

S
fm

t 6
58

1
E

:\P
U

B
LA

W
\P

U
B

L3
90

.1
06

A
P

P
S

27
P

sN
: P

U
B

L3
90

11
4 

S
T

A
T

. 
15

74
P

U
B

L
IC

 L
A

W
 1

06
–3

90
—

O
C

T
. 

30
, 

20
00

‘‘(
A

) 
an

 i
n

di
vi

du
al

 s
er

vi
n

g 
a 

pu
bl

ic
 a

ge
n

cy
 i

n
 a

n
 o

ff
ic

ia
l

ca
pa

ci
ty

, 
w

it
h

 o
r 

w
it

h
ou

t 
co

m
pe

n
sa

ti
on

, 
as

 a
 l

aw
 e

n
fo

rc
e-

m
en

t 
of

fi
ce

r,
 a

s 
a 

fi
re

fi
gh

te
r,

 o
r 

as
 a

 m
em

be
r 

of
 a

 r
es

cu
e

sq
u

ad
 o

r 
am

bu
la

n
ce

 c
re

w
;

‘‘(
B

) 
an

 e
m

pl
oy

ee
 o

f 
th

e 
F

ed
er

al
 E

m
er

ge
n

cy
 M

an
ag

e-
m

en
t 

A
ge

n
cy

 w
h

o 
is

 p
er

fo
rm

in
g 

of
fi

ci
al

 d
u

ti
es

 o
f 

th
e 

A
ge

n
cy

in
 a

n
 a

re
a,

 if
 t

h
os

e 
of

fi
ci

al
 d

u
ti

es
—

‘‘(
i)

 a
re

 r
el

at
ed

 t
o 

a 
m

aj
or

 d
is

as
te

r 
or

 e
m

er
ge

n
cy

th
at

 h
as

 b
ee

n
, o

r 
is

 l
at

er
, d

ec
la

re
d 

to
 e

xi
st

 w
it

h
 r

es
pe

ct
to

 t
h

e 
ar

ea
 u

n
de

r 
th

e 
R

ob
er

t 
T

. S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f

an
d 

E
m

er
ge

n
cy

 A
ss

is
ta

n
ce

 A
ct

 (
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.C
. 5

12
1 

et
 s

eq
.)

;
an

d
‘‘(

ii
) 

ar
e 

de
te

rm
in

ed
 b

y 
th

e 
D

ir
ec

to
r 

of
 t

h
e 

F
ed

er
al

E
m

er
ge

n
cy

 
M

an
ag

em
en

t 
A

ge
n

cy
 

to
 

be
 

h
az

ar
do

u
s

du
ti

es
; o

r
‘‘(

C
) 

an
 e

m
pl

oy
ee

 o
f 

a 
S

ta
te

, 
lo

ca
l, 

or
 t

ri
ba

l 
em

er
ge

n
cy

m
an

ag
em

en
t 

or
 

ci
vi

l 
de

fe
n

se
 

ag
en

cy
 

w
h

o 
is

 
pe

rf
or

m
in

g
of

fi
ci

al
 d

u
ti

es
 i

n
 c

oo
pe

ra
ti

on
 w

it
h

 t
h

e 
F

ed
er

al
 E

m
er

ge
n

cy
M

an
ag

em
en

t 
A

ge
n

cy
 i

n
 a

n
 a

re
a,

 i
f 

th
os

e 
of

fi
ci

al
 d

u
ti

es
—

‘‘(
i)

 a
re

 r
el

at
ed

 t
o 

a 
m

aj
or

 d
is

as
te

r 
or

 e
m

er
ge

n
cy

th
at

 h
as

 b
ee

n
, o

r 
is

 l
at

er
, d

ec
la

re
d 

to
 e

xi
st

 w
it

h
 r

es
pe

ct
to

 t
h

e 
ar

ea
 u

n
de

r 
th

e 
R

ob
er

t 
T

. S
ta

ff
or

d 
D

is
as

te
r 

R
el

ie
f

an
d 

E
m

er
ge

n
cy

 A
ss

is
ta

n
ce

 A
ct

 (
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12
1 

et
 s

eq
.)

;
an

d
‘‘(

ii
) 

ar
e 

de
te

rm
in

ed
 

by
 

th
e 

h
ea

d 
of

 
th

e 
ag

en
cy

to
 b

e 
h

az
ar

do
u

s 
du

ti
es

.’’
.

(b
) 

E
F

F
E

C
T

IV
E

D
A

T
E

.—
T

h
e 

am
en

dm
en

t 
m

ad
e 

by
 s

u
bs

ec
ti

on
 (

a)
ap

pl
ie

s 
on

ly
 t

o 
em

pl
oy

ee
s 

de
sc

ri
be

d 
in

 s
u

bp
ar

ag
ra

ph
s 

(B
) 

an
d 

(C
)

of
 s

ec
ti

on
 1

20
4(

7)
 o

f 
th

e 
O

m
n

ib
u

s 
C

ri
m

e 
C

on
tr

ol
 a

n
d 

S
af

e 
S

tr
ee

ts
A

ct
 o

f 
19

68
 (

as
 a

m
en

de
d 

by
 s

u
bs

ec
ti

on
 (

a)
) 

w
h

o 
ar

e 
in

ju
re

d 
or

w
h

o 
di

e 
in

 t
h

e 
li

n
e 

of
 d

u
ty

 o
n

 o
r 

af
te

r 
th

e 
da

te
 o

f 
th

e 
en

ac
tm

en
t

of
 t

h
is

 A
ct

.

S
E

C
. 3

06
. B

U
Y

 A
M

E
R

IC
A

N
.

(a
) 

C
O

M
P

L
IA

N
C

E
W

IT
H

B
U

Y
A

M
E

R
IC

A
N

A
C

T
.—

N
o 

fu
n

ds
 a

u
th

or
-

iz
ed

 t
o 

be
 a

pp
ro

pr
ia

te
d 

u
n

de
r 

th
is

 A
ct

 o
r 

an
y 

am
en

dm
en

t 
m

ad
e

by
 t

h
is

 A
ct

 m
ay

 b
e 

ex
pe

n
de

d 
by

 a
n

 e
n

ti
ty

 u
n

le
ss

 t
h

e 
en

ti
ty

, 
in

ex
pe

n
di

n
g 

th
e 

fu
n

ds
, 

co
m

pl
ie

s 
w

it
h

 
th

e 
B

u
y 

A
m

er
ic

an
 

A
ct

 
(4

1
U

.S
.C

. 1
0a

 e
t 

se
q.

).
(b

) 
D

E
B

A
R

M
E

N
T

O
F

P
E

R
S

O
N

S
C

O
N

V
IC

T
E

D
O

F
F

R
A

U
D

U
L

E
N

T
U

S
E

O
F

‘‘M
A

D
E

IN
A

M
E

R
IC

A
’’ 

L
A

B
E

L
S
.—

(1
) 

IN
G

E
N

E
R

A
L
.—

If
 t

h
e 

D
ir

ec
to

r 
of

 t
h

e 
F

ed
er

al
 E

m
er

ge
n

cy
M

an
ag

em
en

t 
A

ge
n

cy
 d

et
er

m
in

es
 t

h
at

 a
 p

er
so

n
 h

as
 b

ee
n

 c
on

-
vi

ct
ed

 
of

 
in

te
n

ti
on

al
ly

 
af

fi
xi

n
g 

a 
la

be
l 

be
ar

in
g 

a 
‘‘M

ad
e 

in
A

m
er

ic
a’

’ 
in

sc
ri

pt
io

n
 t

o 
an

y 
pr

od
u

ct
 s

ol
d 

in
 o

r 
sh

ip
pe

d 
to

 t
h

e
U

n
it

ed
 S

ta
te

s 
th

at
 i

s 
n

ot
 m

ad
e 

in
 A

m
er

ic
a,

 t
h

e 
D

ir
ec

to
r 

sh
al

l
de

te
rm

in
e,

 n
ot

 l
at

er
 t

h
an

 9
0 

da
ys

 a
ft

er
 d

et
er

m
in

in
g 

th
at

 t
h

e
pe

rs
on

 h
as

 b
ee

n
 s

o 
co

n
vi

ct
ed

, 
w

h
et

h
er

 t
h

e 
pe

rs
on

 s
h

ou
ld

 b
e

de
ba

rr
ed

 f
ro

m
 c

on
tr

ac
ti

n
g 

u
n

de
r 

th
e 

R
ob

er
t 

T
. S

ta
ff

or
d 

D
is

as
te

r
R

el
ie

f 
an

d 
E

m
er

ge
n

cy
 A

ss
is

ta
n

ce
 A

ct
 (
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.S
.C

. 
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 e

t 
se

q.
).

(2
) 

D
E

F
IN

IT
IO

N
O

F
D

E
B

A
R

.—
In

 t
h

is
 s

u
bs

ec
ti

on
, 

th
e 

te
rm

‘‘d
eb

ar
’’ 

h
as

 
th

e 
m

ea
n

in
g 

gi
ve

n
 

th
e 

te
rm

 
in

 
se

ct
io

n
 

23
93

(c
)

of
 t

it
le

 1
0,

 U
n

it
ed

 S
ta

te
s 

C
od

e.

S
E

C
. 3

07
. T

R
E

A
T

M
E

N
T

 O
F

 C
E

R
T

A
IN

 R
E

A
L

 P
R

O
P

E
R

T
Y

.

(a
) 

IN
G

E
N

E
R

A
L
.—

N
ot

w
it

h
st

an
di

n
g 

th
e 

N
at

io
n

al
 F

lo
od

 I
n

su
r-

an
ce

 
A

ct
 

of
 

19
68
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2 
U

.S
.C

. 
40

01
 

et
 

se
q.

),
 

th
e 

F
lo

od
 

D
is

as
te

r

D
ea

dl
in

e.
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D
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Jk
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9
P

O
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F
rm
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24
F

m
t 6
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0

S
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t 6
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1
E

:\P
U

B
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W
\P

U
B

L3
90
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A
P
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S
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P
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U
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S
T

A
T

. 
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P

U
B

L
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A

W
 1

06
–3

90
—

O
C

T
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00

P
ro

te
ct
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n

 A
ct
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f 

19
73

 (
42

 U
.S

.C
. 

40
02

 e
t 

se
q.

),
 o

r 
an

y 
ot

h
er

 p
ro

vi
-

si
on

 o
f 

la
w

, 
or

 a
n

y 
fl

oo
d 

ri
sk

 z
on

e 
id

en
ti

fi
ed

, 
de

li
n

ea
te

d,
 o

r 
es

ta
b-

li
sh

ed
 u

n
de

r 
an

y 
su

ch
 l

aw
 (

by
 f

lo
od

 i
n

su
ra

n
ce

 r
at

e 
m

ap
 o

r 
ot

h
er

-
w

is
e)

, 
th

e 
re

al
 p

ro
pe

rt
y 

de
sc

ri
be

d 
in

 s
u

bs
ec

ti
on

 (
b)

 s
h

al
l 

n
ot

 b
e

co
n

si
de

re
d 

to
 

be
, 

or
 

to
 

h
av

e 
be

en
, 

lo
ca

te
d 

in
 

an
y 

ar
ea

 
h

av
in

g
sp

ec
ia

l f
lo

od
 h

az
ar

ds
 (i

n
cl

u
di

n
g 

an
y 

fl
oo

dw
ay

 o
r 

fl
oo

dp
la

in
).

(b
) 

R
E

A
L

P
R

O
P

E
R

T
Y

.—
T

h
e 

re
al

 p
ro

pe
rt

y 
de

sc
ri

be
d 

in
 t

h
is

 s
u

b-
se

ct
io

n
 i

s 
al

l 
la

n
d 

an
d 

im
pr

ov
em

en
ts

 o
n

 t
h

e 
la

n
d 

lo
ca

te
d 

in
 t

h
e

M
ap

le
 

T
er

ra
ce

 
S

u
bd

iv
is

io
n

s 
in

 
th

e 
C

it
y 

of
 

S
yc

am
or

e,
 

D
eK

al
b

C
ou

n
ty

, I
ll

in
oi

s,
 in

cl
u

di
n

g—
(1

) M
ap

le
 T

er
ra

ce
 P

h
as

e 
I;

(2
) M

ap
le

 T
er

ra
ce

 P
h

as
e 

II
;

(3
) M

ap
le

 T
er

ra
ce

 P
h

as
e 

II
I 

U
n

it
 1

;
(4

) M
ap

le
 T

er
ra

ce
 P

h
as

e 
II

I 
U

n
it

 2
;

(5
) M

ap
le

 T
er

ra
ce

 P
h

as
e 

II
I 

U
n

it
 3

;
(6

) M
ap

le
 T

er
ra

ce
 P

h
as

e 
IV

 U
n

it
 1

;
(7

) M
ap

le
 T

er
ra

ce
 P

h
as

e 
IV

 U
n

it
 2

; a
n

d
(8

) M
ap

le
 T

er
ra

ce
 P

h
as

e 
IV

 U
n

it
 3

.
(c

) 
R

E
V

IS
IO

N
O

F
F

L
O

O
D

IN
S

U
R

A
N

C
E

R
A

T
E

L
O

T
M

A
P

S
.—

A
s 

so
on

as
 

pr
ac

ti
ca

bl
e 

af
te

r 
th

e 
da

te
 

of
 

th
e 

en
ac

tm
en

t 
of

 
th

is
 

A
ct

, 
th

e
D

ir
ec

to
r 

of
 t

h
e 

F
ed

er
al

 E
m

er
ge

n
cy

 M
an

ag
em

en
t 

A
ge

n
cy

 s
h

al
l 

re
vi

se
th

e 
ap

pr
op

ri
at

e 
fl

oo
d 

in
su

ra
n

ce
 

ra
te

 
lo

t 
m

ap
s 

of
 

th
e 

ag
en

cy
 

to
re

fl
ec

t 
th

e 
tr

ea
tm

en
t 

u
n

de
r 

su
bs

ec
ti

on
 

(a
) 

of
 

th
e 

re
al

 
pr

op
er

ty
de

sc
ri

be
d 

in
 s

u
bs

ec
ti

on
 (b

).

S
E

C
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T
U

D
Y

 O
F

 P
A

R
T

IC
IP

A
T

IO
N

 B
Y

 I
N

D
IA

N
 T

R
IB

E
S

 I
N

 E
M

E
R

G
E

N
C

Y
M

A
N

A
G

E
M

E
N

T
.

(a
) 

D
E

F
IN

IT
IO

N
O

F
IN

D
IA

N
T

R
IB

E
.—

In
 t

h
is

 s
ec

ti
on

, 
th

e 
te

rm
‘‘I

n
di

an
 

tr
ib

e’
’ 

h
as

 
th

e 
m

ea
n

in
g 

gi
ve

n
 

th
e 

te
rm

 
in

 
se

ct
io

n
 

4 
of

th
e 

In
di

an
 S

el
f-

D
et

er
m

in
at

io
n

 a
n

d 
E

du
ca

ti
on

 A
ss

is
ta

n
ce

 A
ct

 (
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U
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b)

.
(b

) S
T

U
D

Y
.—

(1
) 

I N
G

E
N

E
R

A
L
.—

T
h

e 
D

ir
ec

to
r 

of
 t

h
e 

F
ed

er
al

 E
m

er
ge

n
cy

M
an

ag
em

en
t 

A
ge

n
cy

 
sh

al
l 

co
n

du
ct

 
a 

st
u

dy
 

of
 

pa
rt

ic
ip

at
io

n
by

 I
n

di
an

 t
ri

be
s 

in
 e

m
er

ge
n

cy
 m

an
ag

em
en

t.
(2

) R
E

Q
U

IR
E

D
E

L
E

M
E

N
T

S
.—

T
h

e 
st

u
dy

 s
h

al
l—

(A
) 

su
rv

ey
 p

ar
ti

ci
pa

ti
on

 b
y 

In
di

an
 t

ri
be

s 
in

 t
ra

in
in

g,
pr

ed
is

as
te

r 
an

d 
po

st
di

sa
st

er
 m

it
ig

at
io

n
, 

di
sa

st
er

 p
re

pa
re

d-
n

es
s,

 a
n

d 
di

sa
st

er
 r

ec
ov

er
y 

pr
og

ra
m

s 
at

 t
h

e 
F

ed
er

al
 a

n
d

S
ta

te
 le

ve
ls

; a
n

d
(B

) 
re

vi
ew

 a
n

d 
as

se
ss

 t
h

e 
ca

pa
ci

ty
 o

f 
In

di
an

 t
ri

be
s

to
 p

ar
ti

ci
pa

te
 i

n
 c

os
t-

sh
ar

ed
 e

m
er

ge
n

cy
 m

an
ag

em
en

t 
pr

o-
gr

am
s 

an
d 

to
 p

ar
ti

ci
pa

te
 i

n
 t

h
e 

m
an

ag
em

en
t 

of
 t

h
e 

pr
o-

gr
am

s.
(3

) 
C

O
N

S
U

L
T

A
T

IO
N

.—
In

 c
on

du
ct

in
g 

th
e 

st
u

dy
, 

th
e 

D
ir

ec
to

r
sh

al
l c

on
su

lt
 w

it
h

 I
n

di
an

 t
ri

be
s.

(c
) 

R
E

P
O

R
T
.—

N
ot

 l
at

er
 t

h
an

 1
 y

ea
r 

af
te

r 
th

e 
da

te
 o

f 
th

e 
en

ac
t-

m
en

t 
of

 t
h

is
 A

ct
, 

th
e 

D
ir

ec
to

r 
sh

al
l 

su
bm

it
 a

 r
ep

or
t 

on
 t

h
e 

st
u

dy
u

n
de

r 
su

bs
ec

ti
on

 (b
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6(

d
);

(5
) 

C
on

d
u

ct
 r

ev
ie

w
s,

 a
t 

le
as

t 
on

ce
ev

er
y 

th
re

e 
ye

ar
s,

 o
f 

S
ta

te
 m

it
ig

at
io

n
ac

ti
vi

ti
es

, p
la

n
s,

 a
n

d
 p

ro
gr

am
s 

to
 e

n
su

re
th

at
 m

it
ig

at
io

n
 c

om
m

it
m

en
ts

 a
re

fu
lf

il
le

d
, a

n
d

 w
h

en
 n

ec
es

sa
ry

, t
ak

e
ac

ti
on

, i
n

cl
u

d
in

g 
re

co
ve

ry
 o

f 
fu

n
d

s 
or

d
en

ia
l 

of
 f

u
tu

re
 f

u
n

d
s,

 i
f 

m
it

ig
at

io
n

co
m

m
it

m
en

ts
 a

re
 n

ot
 f

u
lf

il
le

d
.

(c
) 

S
ta

te
. T

h
e 

ke
y 

re
sp

on
si

bi
li

ti
es

 o
f

th
e 

S
ta

te
 a

re
 t

o 
co

or
d

in
at

e 
al

l 
S

ta
te

 a
n

d

lo
ca

l 
ac

ti
vi

ti
es

 r
el

at
in

g 
to

 h
az

ar
d

ev
al

u
at

io
n

 a
n

d
 m

it
ig

at
io

n
 a

n
d

 t
o:

(1
) 

P
re

p
ar

e 
an

d
 s

u
bm

it
 t

o 
F

E
M

A
 a

S
ta

n
d

ar
d

 S
ta

te
 M

it
ig

at
io

n
 P

la
n

fo
ll

ow
in

g 
th

e 
cr

it
er

ia
 e

st
ab

li
sh

ed
 i

n
§

20
1.

4 
as

 a
 c

on
d

it
io

n
 o

f 
re

ce
iv

in
g

S
ta

ff
or

d
 A

ct
 a

ss
is

ta
n

ce
 (

ex
ce

p
t

em
er

ge
n

cy
 a

ss
is

ta
n

ce
).

(2
) 

In
 o

rd
er

 t
o 

be
 c

on
si

d
er

ed
 f

or
 t

h
e

20
 p

er
ce

n
t 

H
M

G
P

 f
u

n
d

in
g,

 p
re

p
ar

e 
an

d
su

bm
it

 a
n

 E
n

h
an

ce
d

 S
ta

te
 M

it
ig

at
io

n
P

la
n

 i
n

 a
cc

or
d

an
ce

 w
it

h
 §

20
1.

5,
 w

h
ic

h
m

u
st

 b
e 

re
vi

ew
ed

 a
n

d
 u

p
d

at
ed

, i
f

n
ec

es
sa

ry
, e

ve
ry

 t
h

re
e 

ye
ar

s 
fr

om
 t

h
e

d
at

e 
of

 t
h

e 
ap

p
ro

va
l 

of
 t

h
e 

p
re

vi
ou

s
p

la
n

.
(3

) 
A

t 
a 

m
in

im
u

m
, r

ev
ie

w
 a

n
d

, i
f

n
ec

es
sa

ry
, u

p
d

at
e 

th
e 

S
ta

n
d

ar
d

 S
ta

te
M

it
ig

at
io

n
 P

la
n

 b
y 

N
ov

em
be

r 
1,

 2
00

3
an

d
 e

ve
ry

 t
h

re
e 

ye
ar

s 
fr

om
 t

h
e 

d
at

e 
of

th
e 

ap
p

ro
va

l 
of

 t
h

e 
p

re
vi

ou
s 

p
la

n
 i

n
or

d
er

 t
o 

co
n

ti
n

u
e 

p
ro

gr
am

 e
li

gi
bi

li
ty

.
(4

) 
M

ak
e 

av
ai

la
bl

e 
th

e 
u

se
 o

f 
u

p
 t

o 
th

e
7 

p
er

ce
n

t 
of

 H
M

G
P

 f
u

n
d

in
g 

fo
r 

p
la

n
n

in
g

in
 a

cc
or

d
an

ce
 w

it
h

 §
20

6.
43

4.
(5

) 
P

ro
vi

d
e 

te
ch

n
ic

al
 a

ss
is

ta
n

ce
 a

n
d

tr
ai

n
in

g 
to

 l
oc

al
 g

ov
er

n
m

en
ts

 t
o 

as
si

st
th

em
 i

n
 a

p
p

ly
in

g 
fo

r 
H

M
G

P
 p

la
n

n
in

g
gr

an
ts

, a
n

d
 i

n
 d

ev
el

op
in

g 
lo

ca
l

m
it

ig
at

io
n

 p
la

n
s.

(6
) 

F
or

 M
an

ag
in

g 
S

ta
te

s 
th

at
 h

av
e

be
en

 a
p

p
ro

ve
d

 u
n

d
er

 t
h

e 
cr

it
er

ia
es

ta
bl

is
h

ed
 b

y 
F

E
M

A
 p

u
rs

u
an

t 
to

 4
2

U
.S

.C
. 5

17
0c

(c
),

 r
ev

ie
w

 a
n

d
 a

p
p

ro
ve

lo
ca

l 
m

it
ig

at
io

n
 p

la
n

s 
in

 a
cc

or
d

an
ce

w
it

h
 §

20
1.

6(
d

).
(d

) 
Lo

ca
l g

ov
er

n
m

en
ts

. T
h

e 
ke

y
re

sp
on

si
bi

li
ti

es
 o

f 
lo

ca
l 

go
ve

rn
m

en
ts

 a
re

to
: (1

) 
P

re
p

ar
e 

an
d

 a
d

op
t 

a 
ju

ri
sd

ic
ti

on
-

w
id

e 
n

at
u

ra
l 

h
az

ar
d

 m
it

ig
at

io
n

 p
la

n
 a

s
a 

co
n

d
it

io
n

 o
f 

re
ce

iv
in

g 
p

ro
je

ct
 g

ra
n

t
fu

n
d

s 
u

n
d

er
 t

h
e 

H
M

G
P

, i
n

 a
cc

or
d

an
ce

w
it

h
 §

20
1.

6.
(2

) 
A

t 
a 

m
in

im
u

m
, r

ev
ie

w
 a

n
d

, i
f

n
ec

es
sa

ry
, u

p
d

at
e 

th
e 

lo
ca

l 
m

it
ig

at
io

n
p

la
n

 e
ve

ry
 f

iv
e 

ye
ar

s 
fr

om
 d

at
e 

of
 p

la
n

ap
p

ro
va

l 
to

 c
on

ti
n

u
e 

p
ro

gr
am

 e
li

gi
bi

li
ty

.
(e

) 
In

d
ia

n
 t

ri
ba

l g
ov

er
n

m
en

ts
. I

n
d

ia
n

tr
ib

al
 g

ov
er

n
m

en
ts

 w
il

l 
be

 g
iv

en
 t

h
e

op
ti

on
 o

f 
ap

p
ly

in
g 

d
ir

ec
tl

y 
to

 u
s 

fo
r

H
az

ar
d

 M
it

ig
at

io
n

 G
ra

n
t 

P
ro

gr
am

fu
n

d
in

g,
 o

r 
th

ey
 m

ay
 c

h
oo

se
 t

o 
ap

p
ly

th
ro

u
gh

 t
h

e 
S

ta
te

. I
f 

th
ey

 a
p

p
ly

 d
ir

ec
tl

y
to

 u
s,

 t
h

ey
 w

il
l 

as
su

m
e 

th
e

re
sp

on
si

bi
li

ti
es

 o
f 

th
e 

S
ta

te
, o

r 
gr

an
te

e,
an

d
 i

f 
th

ey
 a

p
p

ly
 t

h
ro

u
gh

 t
h

e 
S

ta
te

, t
h

ey
w

il
l 

as
su

m
e 

th
e 

re
sp

on
si

bi
li

ti
es

 o
f 

th
e

lo
ca

l 
go

ve
rn

m
en

t,
 o

r 
su

bg
ra

n
te

e.

§
20

1.
4

S
ta

n
d

ar
d

 S
ta

te
 M

it
ig

at
io

n
 P

la
n

s.
(a

) 
P

la
n

 r
eq

u
ir

em
en

t.
 B

y 
N

ov
em

be
r 

1,
20

03
, S

ta
te

s 
m

u
st

 h
av

e 
an

 a
p

p
ro

ve
d

S
ta

n
d

ar
d

 S
ta

te
 M

it
ig

at
io

n
 p

la
n

 m
ee

ti
n

g
th

e 
re

qu
ir

em
en

ts
 o

f 
th

is
 s

ec
ti

on
, i

n
or

d
er

 t
o 

re
ce

iv
e 

as
si

st
an

ce
 u

n
d

er
 t

h
e

S
ta

ff
or

d
 A

ct
, a

lt
h

ou
gh

 a
ss

is
ta

n
ce

au
th

or
iz

ed
 u

n
d

er
 d

is
as

te
rs

 d
ec

la
re

d
p

ri
or

 t
o 

N
ov

em
be

r 
1,

 2
00

3 
w

il
l 

co
n

ti
n

u
e

to
 b

e 
m

ad
e 

av
ai

la
bl

e.
 I

n
 a

n
y 

ca
se

,
em

er
ge

n
cy

 a
ss

is
ta

n
ce

 p
ro

vi
d

ed
 u

n
d

er
 4

2
U

.S
.C

. 5
17

0a
, 5

17
0b

, 5
17

3,
 5

17
4,

 5
17

7,
51

79
, 5

18
0,

 5
18

2,
 5

18
3,

 5
18

4,
 5

19
2 

w
il

l
n

ot
 b

e 
af

fe
ct

ed
. T

h
e 

m
it

ig
at

io
n

 p
la

n
 i

s
th

e 
d

em
on

st
ra

ti
on

 o
f 

th
e 

S
ta

te
’s

co
m

m
it

m
en

t 
to

 r
ed

u
ce

 r
is

ks
 f

ro
m

n
at

u
ra

l 
h

az
ar

d
s 

an
d

 s
er

ve
s 

as
 a

 g
u

id
e 

fo
r

S
ta

te
 d

ec
is

io
n

 m
ak

er
s 

as
 t

h
ey

 c
om

m
it

re
so

u
rc

es
 t

o 
re

d
u

ci
n

g 
th

e 
ef

fe
ct

s 
of

n
at

u
ra

l 
h

az
ar

d
s.

 S
ta

te
s 

m
ay

 c
h

oo
se

 t
o

in
cl

u
d

e 
th

e 
re

qu
ir

em
en

ts
 o

f 
th

e 
H

M
G

P
A

d
m

in
is

tr
at

iv
e 

P
la

n
 i

n
 t

h
ei

r 
m

it
ig

at
io

n
p

la
n

.
(b

) 
P

la
n

n
in

g 
p

ro
ce

ss
. A

n
 e

ff
ec

ti
ve

p
la

n
n

in
g 

p
ro

ce
ss

 i
s 

es
se

n
ti

al
 i

n
d

ev
el

op
in

g 
an

d
 m

ai
n

ta
in

in
g 

a 
go

od
p

la
n

. T
h

e 
m

it
ig

at
io

n
 p

la
n

n
in

g 
p

ro
ce

ss
sh

ou
ld

 i
n

cl
u

d
e 

co
or

d
in

at
io

n
 w

it
h

 o
th

er
S

ta
te

 a
ge

n
ci

es
, a

p
p

ro
p

ri
at

e 
F

ed
er

al
ag

en
ci

es
, i

n
te

re
st

ed
 g

ro
u

p
s,

 a
n

d
 b

e
in

te
gr

at
ed

 t
o 

th
e 

ex
te

n
t 

p
os

si
bl

e 
w

it
h

ot
h

er
 o

n
go

in
g 

S
ta

te
 p

la
n

n
in

g 
ef

fo
rt

s 
as

w
el

l 
as

 o
th

er
 F

E
M

A
 m

it
ig

at
io

n
 p

ro
gr

am
s

an
d

 i
n

it
ia

ti
ve

s.
(c

) 
P

la
n

 c
on

te
n

t.
 T

o 
be

 e
ff

ec
ti

ve
 t

h
e

p
la

n
 m

u
st

 i
n

cl
u

d
e 

th
e 

fo
ll

ow
in

g
el

em
en

ts
:

(1
) 

D
es

cr
ip

ti
on

 o
f 

th
e 

p
la

n
n

in
g

p
ro

ce
ss

 u
se

d
 t

o 
d

ev
el

op
 t

h
e 

p
la

n
,

in
cl

u
d

in
g 

h
ow

 i
t 

w
as

 p
re

p
ar

ed
, w

h
o

w
as

 i
n

vo
lv

ed
 i

n
 t

h
e 

p
ro

ce
ss

, a
n

d
 h

ow
ot

h
er

 a
ge

n
ci

es
 p

ar
ti

ci
p

at
ed

.
(2

) 
R

is
k 

as
se

ss
m

en
ts

 t
h

at
 p

ro
vi

d
e 

th
e

fa
ct

u
al

 b
as

is
 f

or
 a

ct
iv

it
ie

s 
p

ro
p

os
ed

 i
n

th
e 

st
ra

te
gy

 p
or

ti
on

 o
f 

th
e 

m
it

ig
at

io
n

p
la

n
. S

ta
te

w
id

e 
ri

sk
 a

ss
es

sm
en

ts
 m

u
st

ch
ar

ac
te

ri
ze

 a
n

d
 a

n
al

yz
e 

n
at

u
ra

l
h

az
ar

d
s 

an
d

 r
is

ks
 t

o 
p

ro
vi

d
e 

a 
st

at
ew

id
e

ov
er

vi
ew

. T
h

is
 o

ve
rv

ie
w

 w
il

l 
al

lo
w

 t
h

e
S

ta
te

 t
o 

co
m

p
ar

e 
p

ot
en

ti
al

 l
os

se
s

th
ro

u
gh

ou
t 

th
e 

S
ta

te
 a

n
d

 t
o 

d
et

er
m

in
e

th
ei

r 
p

ri
or

it
ie

s 
fo

r 
im

p
le

m
en

ti
n

g
m

it
ig

at
io

n
 m

ea
su

re
s 

u
n

d
er

 t
h

e 
st

ra
te

gy
,

an
d

 t
o 

p
ri

or
it

iz
e 

ju
ri

sd
ic

ti
on

s 
fo

r
re

ce
iv

in
g 

te
ch

n
ic

al
 a

n
d

 f
in

an
ci

al
su

p
p

or
t 

in
 d

ev
el

op
in

g 
m

or
e 

d
et

ai
le

d
lo

ca
l 

ri
sk

 a
n

d
 v

u
ln

er
ab

il
it

y 
as

se
ss

m
en

ts
.

T
h

e 
ri

sk
 a

ss
es

sm
en

t 
sh

al
l 

in
cl

u
d

e 
th

e
fo

ll
ow

in
g:

(i
) 

A
n

 o
ve

rv
ie

w
 o

f 
th

e 
ty

p
e 

an
d

lo
ca

ti
on

 o
f 

al
l 

n
at

u
ra

l 
h

az
ar

d
s 

th
at

 c
an

af
fe

ct
 t

h
e 

S
ta

te
, i

n
cl

u
d

in
g 

in
fo

rm
at

io
n

on
 p

re
vi

ou
s 

oc
cu

rr
en

ce
s 

of
 h

az
ar

d
ev

en
ts

, a
s 

w
el

l 
as

 t
h

e 
p

ro
ba

bi
li

ty
 o

f
fu

tu
re

 h
az

ar
d

 e
ve

n
ts

, u
si

n
g 

m
ap

s 
w

h
er

e
ap

p
ro

p
ri

at
e;

(i
i)

 A
n

 o
ve

rv
ie

w
 a

n
d

 a
n

al
ys

is
 o

f 
th

e
S

ta
te

’s
 v

u
ln

er
ab

il
it

y 
to

 t
h

e 
h

az
ar

d
s

d
es

cr
ib

ed
 i

n
 t

h
is

 p
ar

ag
ra

p
h

 (
c)

(2
),

 b
as

ed
on

 e
st

im
at

es
 p

ro
vi

d
ed

 i
n

 l
oc

al
 r

is
k

as
se

ss
m

en
ts

 a
s 

w
el

l 
as

 t
h

e 
S

ta
te

 r
is

k
as

se
ss

m
en

t.
 T

h
e 

S
ta

te
 s

h
al

l 
d

es
cr

ib
e

vu
ln

er
ab

il
it

y 
in

 t
er

m
s 

of
 t

h
e

ju
ri

sd
ic

ti
on

s 
m

os
t 

th
re

at
en

ed
 b

y 
th

e
id

en
ti

fi
ed

 h
az

ar
d

s,
 a

n
d

 m
os

t 
vu

ln
er

ab
le

to
 d

am
ag

e 
an

d
 l

os
s 

as
so

ci
at

ed
 w

it
h

h
az

ar
d

 e
ve

n
ts

. S
ta

te
 o

w
n

ed
 c

ri
ti

ca
l 

or
op

er
at

ed
 f

ac
il

it
ie

s 
lo

ca
te

d
 i

n
 t

h
e

V
er

D
at

e 
11

<
M

A
Y

>
20

00
10

:5
8 

F
eb

 2
5,

 2
00

2
Jk

t 1
97

00
1

P
O

 0
00

00
F

rm
 0

00
07

F
m

t 4
70

1
S

fm
t 4

70
0

E
:\F

R
\F

M
\2

6F
E

R
2.

S
G

M
pf

rm
04

P
sN

: 2
6F

E
R

2

88
50

F
ed

er
al

 R
eg

is
te

r/
V

ol
. 

67
, 

N
o.

 3
8

/T
u

es
d

ay
, 

F
eb

ru
ar

y 
26

, 
20

02
/R

u
le

s 
an

d
 R

eg
u

la
ti

on
s

id
en

ti
fi

ed
 h

az
ar

d
 a

re
as

 s
h

al
l 

al
so

 b
e

ad
d

re
ss

ed
;

(i
ii

) 
A

n
 o

ve
rv

ie
w

 a
n

d
 a

n
al

ys
is

 o
f

p
ot

en
ti

al
 l

os
se

s 
to

 t
h

e 
id

en
ti

fi
ed

vu
ln

er
ab

le
 s

tr
u

ct
u

re
s,

 b
as

ed
 o

n
es

ti
m

at
es

 p
ro

vi
d

ed
 i

n
 l

oc
al

 r
is

k
as

se
ss

m
en

ts
 a

s 
w

el
l 

as
 t

h
e 

S
ta

te
 r

is
k

as
se

ss
m

en
t.

 T
h

e 
S

ta
te

 s
h

al
l 

es
ti

m
at

e 
th

e
p

ot
en

ti
al

 d
ol

la
r 

lo
ss

es
 t

o 
S

ta
te

 o
w

n
ed

 o
r

op
er

at
ed

 b
u

il
d

in
gs

, i
n

fr
as

tr
u

ct
u

re
, a

n
d

cr
it

ic
al

 f
ac

il
it

ie
s 

lo
ca

te
d

 i
n

 t
h

e
id

en
ti

fi
ed

 h
az

ar
d

 a
re

as
.

(3
) 

A
 M

it
ig

at
io

n
 S

tr
at

eg
y 

th
at

 p
ro

vi
d

es
th

e 
S

ta
te

’s
 b

lu
ep

ri
n

t 
fo

r 
re

d
u

ci
n

g 
th

e
lo

ss
es

 i
d

en
ti

fi
ed

 i
n

 t
h

e 
ri

sk
 a

ss
es

sm
en

t.
T

h
is

 s
ec

ti
on

 s
h

al
l 

in
cl

u
d

e:
(i

) 
A

 d
es

cr
ip

ti
on

 o
f 

S
ta

te
 g

oa
ls

 t
o

gu
id

e 
th

e 
se

le
ct

io
n

 o
f 

ac
ti

vi
ti

es
 t

o
m

it
ig

at
e 

an
d

 r
ed

u
ce

 p
ot

en
ti

al
 l

os
se

s.
(i

i)
 A

 d
is

cu
ss

io
n

 o
f 

th
e 

S
ta

te
’s

 p
re

-
an

d
 p

os
t-

d
is

as
te

r 
h

az
ar

d
 m

an
ag

em
en

t
p

ol
ic

ie
s,

 p
ro

gr
am

s,
 a

n
d

 c
ap

ab
il

it
ie

s 
to

m
it

ig
at

e 
th

e 
h

az
ar

d
s 

in
 t

h
e 

ar
ea

,
in

cl
u

d
in

g:
 a

n
 e

va
lu

at
io

n
 o

f 
S

ta
te

 l
aw

s,
re

gu
la

ti
on

s,
 p

ol
ic

ie
s,

 a
n

d
 p

ro
gr

am
s

re
la

te
d

 t
o 

h
az

ar
d

 m
it

ig
at

io
n

 a
s 

w
el

l 
as

to
 d

ev
el

op
m

en
t 

in
 h

az
ar

d
-p

ro
n

e 
ar

ea
s;

 a
d

is
cu

ss
io

n
 o

f 
S

ta
te

 f
u

n
d

in
g 

ca
p

ab
il

it
ie

s
fo

r 
h

az
ar

d
 m

it
ig

at
io

n
 p

ro
je

ct
s;

 a
n

d
 a

ge
n

er
al

 d
es

cr
ip

ti
on

 a
n

d
 a

n
al

ys
is

 o
f 

th
e

ef
fe

ct
iv

en
es

s 
of

 l
oc

al
 m

it
ig

at
io

n
p

ol
ic

ie
s,

 p
ro

gr
am

s,
 a

n
d

 c
ap

ab
il

it
ie

s.
(i

ii
) 

A
n

 i
d

en
ti

fi
ca

ti
on

, e
va

lu
at

io
n

, a
n

d
p

ri
or

it
iz

at
io

n
 o

f 
co

st
-e

ff
ec

ti
ve

,
en

vi
ro

n
m

en
ta

ll
y 

so
u

n
d

, a
n

d
 t

ec
h

n
ic

al
ly

fe
as

ib
le

 m
it

ig
at

io
n

 a
ct

io
n

s 
an

d
 a

ct
iv

it
ie

s
th

e 
S

ta
te

 i
s 

co
n

si
d

er
in

g 
an

d
 a

n
ex

p
la

n
at

io
n

 o
f 

h
ow

 e
ac

h
 a

ct
iv

it
y

co
n

tr
ib

u
te

s 
to

 t
h

e 
ov

er
al

l 
m

it
ig

at
io

n
st

ra
te

gy
. T

h
is

 s
ec

ti
on

 s
h

ou
ld

 b
e 

li
n

ke
d

to
 l

oc
al

 p
la

n
s,

 w
h

er
e 

sp
ec

if
ic

 l
oc

al
ac

ti
on

s 
an

d
 p

ro
je

ct
s 

ar
e 

id
en

ti
fi

ed
.

(i
v)

 I
d

en
ti

fi
ca

ti
on

 o
f 

cu
rr

en
t 

an
d

p
ot

en
ti

al
 s

ou
rc

es
 o

f 
F

ed
er

al
, S

ta
te

, l
oc

al
,

or
 p

ri
va

te
 f

u
n

d
in

g 
to

 i
m

p
le

m
en

t
m

it
ig

at
io

n
 a

ct
iv

it
ie

s.
(4

) 
A

 s
ec

ti
on

 o
n

 t
h

e 
C

oo
rd

in
at

io
n

 o
f

Lo
ca

l M
it

ig
at

io
n

 P
la

n
n

in
g 

th
at

 i
n

cl
u

d
es

th
e 

fo
ll

ow
in

g:
(i

) 
A

 d
es

cr
ip

ti
on

 o
f 

th
e 

S
ta

te
 p

ro
ce

ss
to

 s
u

p
p

or
t,

 t
h

ro
u

gh
 f

u
n

d
in

g 
an

d
te

ch
n

ic
al

 a
ss

is
ta

n
ce

, t
h

e 
d

ev
el

op
m

en
t 

of
lo

ca
l 

m
it

ig
at

io
n

 p
la

n
s.

(i
i)

 A
 d

es
cr

ip
ti

on
 o

f 
th

e 
S

ta
te

 p
ro

ce
ss

an
d

 t
im

ef
ra

m
e 

by
 w

h
ic

h
 t

h
e 

lo
ca

l 
p

la
n

s
w

il
l 

be
 r

ev
ie

w
ed

, c
oo

rd
in

at
ed

, a
n

d
li

n
ke

d
 t

o 
th

e 
S

ta
te

 M
it

ig
at

io
n

 P
la

n
.

(i
ii

) 
C

ri
te

ri
a 

fo
r 

p
ri

or
it

iz
in

g
co

m
m

u
n

it
ie

s 
an

d
 l

oc
al

 ju
ri

sd
ic

ti
on

s 
th

at
w

ou
ld

 r
ec

ei
ve

 p
la

n
n

in
g 

an
d

 p
ro

je
ct

gr
an

ts
 u

n
d

er
 a

va
il

ab
le

 f
u

n
d

in
g

p
ro

gr
am

s,
 w

h
ic

h
 s

h
ou

ld
 i

n
cl

u
d

e
co

n
si

d
er

at
io

n
 f

or
 c

om
m

u
n

it
ie

s 
w

it
h

 t
h

e
h

ig
h

es
t 

ri
sk

s,
 r

ep
et

it
iv

e 
lo

ss
 p

ro
p

er
ti

es
,

an
d

 m
os

t 
in

te
n

se
 d

ev
el

op
m

en
t

p
re

ss
u

re
s.

 F
u

rt
h

er
, t

h
at

 f
or

 n
on

-
p

la
n

n
in

g 
gr

an
ts

, a
 p

ri
n

ci
p

al
 c

ri
te

ri
on

 f
or

p
ri

or
it

iz
in

g 
gr

an
ts

 s
h

al
l 

be
 t

h
e 

ex
te

n
t 

to
w

h
ic

h
 b

en
ef

it
s 

ar
e 

m
ax

im
iz

ed
 a

cc
or

d
in

g

to
 a

 c
os

t 
be

n
ef

it
 r

ev
ie

w
 o

f 
p

ro
p

os
ed

p
ro

je
ct

s 
an

d
 t

h
ei

r 
as

so
ci

at
ed

 c
os

ts
.

(5
) 

A
 P

la
n

 M
ai

n
te

n
an

ce
 P

ro
ce

ss
 t

h
at

in
cl

u
d

es
:

(i
) 

A
n

 e
st

ab
li

sh
ed

 m
et

h
od

 a
n

d
sc

h
ed

u
le

 f
or

 m
on

it
or

in
g,

 e
va

lu
at

in
g,

 a
n

d
u

p
d

at
in

g 
th

e 
p

la
n

.
(i

i)
 A

 s
ys

te
m

 f
or

 m
on

it
or

in
g

im
p

le
m

en
ta

ti
on

 o
f 

m
it

ig
at

io
n

 m
ea

su
re

s
an

d
 p

ro
je

ct
 c

lo
se

ou
ts

.
(i

ii
) 

A
 s

ys
te

m
 f

or
 r

ev
ie

w
in

g 
p

ro
gr

es
s

on
 a

ch
ie

vi
n

g 
go

al
s 

as
 w

el
l 

as
 a

ct
iv

it
ie

s
an

d
 p

ro
je

ct
s 

id
en

ti
fi

ed
 i

n
 t

h
e 

M
it

ig
at

io
n

S
tr

at
eg

y.
(6

) 
A

 P
la

n
 A

d
op

ti
on

 P
ro

ce
ss

. T
h

e 
p

la
n

m
u

st
 b

e 
fo

rm
al

ly
 a

d
op

te
d

 b
y 

th
e 

S
ta

te
p

ri
or

 t
o 

su
bm

it
ta

l 
to

 u
s 

fo
r 

fi
n

al
 r

ev
ie

w
an

d
 a

p
p

ro
va

l.
(7

) 
A

ss
u

ra
n

ce
s.

 T
h

e 
p

la
n

 m
u

st
in

cl
u

d
e 

as
su

ra
n

ce
s 

th
at

 t
h

e 
S

ta
te

 w
il

l
co

m
p

ly
 w

it
h

 a
ll

 a
p

p
li

ca
bl

e 
F

ed
er

al
st

at
u

te
s 

an
d

 r
eg

u
la

ti
on

s 
in

 e
ff

ec
t 

w
it

h
re

sp
ec

t 
to

 t
h

e 
p

er
io

d
s 

fo
r 

w
h

ic
h

 i
t

re
ce

iv
es

 g
ra

n
t 

fu
n

d
in

g,
 i

n
 c

om
p

li
an

ce
w

it
h

 4
4 

C
F

R
 1

3.
11

(c
).

 T
h

e 
S

ta
te

 w
il

l
am

en
d

 i
ts

 p
la

n
 w

h
en

ev
er

 n
ec

es
sa

ry
 t

o
re

fl
ec

t 
ch

an
ge

s 
in

 S
ta

te
 o

r 
F

ed
er

al
 l

aw
s

an
d

 s
ta

tu
te

s 
as

 r
eq

u
ir

ed
 i

n
 4

4 
C

F
R

13
.1

1(
d

).
(d

) 
R

ev
ie

w
 a

n
d

 u
p

d
at

es
. P

la
n

 m
u

st
 b

e
re

vi
ew

ed
 a

n
d

 r
ev

is
ed

 t
o 

re
fl

ec
t 

ch
an

ge
s

in
 d

ev
el

op
m

en
t,

 p
ro

gr
es

s 
in

 s
ta

te
w

id
e

m
it

ig
at

io
n

 e
ff

or
ts

, a
n

d
 c

h
an

ge
s 

in
p

ri
or

it
ie

s 
an

d
 r

es
u

bm
it

te
d

 f
or

 a
p

p
ro

va
l

to
 t

h
e 

ap
p

ro
p

ri
at

e 
R

eg
io

n
al

 D
ir

ec
to

r
ev

er
y 

th
re

e 
ye

ar
s.

 T
h

e 
R

eg
io

n
al

 r
ev

ie
w

w
il

l 
be

 c
om

p
le

te
d

 w
it

h
in

 4
5 

d
ay

s 
af

te
r

re
ce

ip
t 

fr
om

 t
h

e 
S

ta
te

, w
h

en
ev

er
p

os
si

bl
e.

 W
e 

al
so

 e
n

co
u

ra
ge

 a
 S

ta
te

 t
o

re
vi

ew
 i

ts
 p

la
n

 i
n

 t
h

e 
p

os
t-

d
is

as
te

r
ti

m
ef

ra
m

e 
to

 r
ef

le
ct

 c
h

an
gi

n
g 

p
ri

or
it

ie
s,

bu
t 

it
 i

s 
n

ot
 r

eq
u

ir
ed

.

§
20

1.
5

E
n

h
an

ce
d

 S
ta

te
 M

it
ig

at
io

n
 P

la
n

s.
(a

) 
A

 S
ta

te
 w

it
h

 a
 F

E
M

A
 a

p
p

ro
ve

d
E

n
h

an
ce

d
 S

ta
te

 M
it

ig
at

io
n

 P
la

n
 a

t 
th

e
ti

m
e 

of
 a

 d
is

as
te

r 
d

ec
la

ra
ti

on
 i

s 
el

ig
ib

le
to

 r
ec

ei
ve

 i
n

cr
ea

se
d

 f
u

n
d

s 
u

n
d

er
 t

h
e

H
M

G
P

, b
as

ed
 o

n
 t

w
en

ty
 p

er
ce

n
t 

of
 t

h
e

to
ta

l 
es

ti
m

at
ed

 e
li

gi
bl

e 
S

ta
ff

or
d

 A
ct

d
is

as
te

r 
as

si
st

an
ce

. T
h

e 
E

n
h

an
ce

d
 S

ta
te

M
it

ig
at

io
n

 P
la

n
 m

u
st

 d
em

on
st

ra
te

 t
h

at
 a

S
ta

te
 h

as
 d

ev
el

op
ed

 a
 c

om
p

re
h

en
si

ve
m

it
ig

at
io

n
 p

ro
gr

am
, t

h
at

 t
h

e 
S

ta
te

ef
fe

ct
iv

el
y 

u
se

s 
av

ai
la

bl
e 

m
it

ig
at

io
n

fu
n

d
in

g,
 a

n
d

 t
h

at
 i

t 
is

 c
ap

ab
le

 o
f

m
an

ag
in

g 
th

e 
in

cr
ea

se
d

 f
u

n
d

in
g.

 I
n

or
d

er
 f

or
 t

h
e 

S
ta

te
 t

o 
be

 e
li

gi
bl

e 
fo

r 
th

e
20

 p
er

ce
n

t 
H

M
G

P
 f

u
n

d
in

g,
 F

E
M

A
 m

u
st

h
av

e 
ap

p
ro

ve
d

 t
h

e 
p

la
n

 w
it

h
in

 t
h

re
e

ye
ar

s 
p

ri
or

 t
o 

th
e 

d
is

as
te

r 
d

ec
la

ra
ti

on
.

(b
) 

E
n

h
an

ce
d

 S
ta

te
 M

it
ig

at
io

n
 P

la
n

s
m

u
st

 i
n

cl
u

d
e 

al
l 

el
em

en
ts

 o
f 

th
e

S
ta

n
d

ar
d

 S
ta

te
 M

it
ig

at
io

n
 P

la
n

id
en

ti
fi

ed
 i

n
 §

20
1.

4,
 a

s 
w

el
l 

as
d

oc
u

m
en

t 
th

e 
fo

ll
ow

in
g:

(1
) 

D
em

on
st

ra
ti

on
 t

h
at

 t
h

e 
p

la
n

 i
s

in
te

gr
at

ed
 t

o 
th

e 
ex

te
n

t 
p

ra
ct

ic
ab

le
 w

it
h

ot
h

er
 S

ta
te

 a
n

d
/o

r 
re

gi
on

al
 p

la
n

n
in

g

in
it

ia
ti

ve
s 

(c
om

p
re

h
en

si
ve

, g
ro

w
th

m
an

ag
em

en
t,

 e
co

n
om

ic
 d

ev
el

op
m

en
t,

ca
p

it
al

 i
m

p
ro

ve
m

en
t,

 l
an

d
d

ev
el

op
m

en
t,

 a
n

d
/o

r 
em

er
ge

n
cy

m
an

ag
em

en
t 

p
la

n
s)

 a
n

d
 F

E
M

A
m

it
ig

at
io

n
 p

ro
gr

am
s 

an
d

 i
n

it
ia

ti
ve

s 
th

at
p

ro
vi

d
e 

gu
id

an
ce

 t
o 

S
ta

te
 a

n
d

 r
eg

io
n

al
ag

en
ci

es
.

(2
) 

D
oc

u
m

en
ta

ti
on

 o
f 

th
e 

S
ta

te
’s

p
ro

je
ct

 i
m

p
le

m
en

ta
ti

on
 c

ap
ab

il
it

y,
id

en
ti

fy
in

g 
an

d
 d

em
on

st
ra

ti
n

g 
th

e
ab

il
it

y 
to

 i
m

p
le

m
en

t 
th

e 
p

la
n

,
in

cl
u

d
in

g:
(i

) 
E

st
ab

li
sh

ed
 e

li
gi

bi
li

ty
 c

ri
te

ri
a 

fo
r

m
u

lt
i-

h
az

ar
d

 m
it

ig
at

io
n

 m
ea

su
re

s.
(i

i)
 A

 s
ys

te
m

 t
o 

d
et

er
m

in
e 

th
e 

co
st

ef
fe

ct
iv

en
es

s 
of

 m
it

ig
at

io
n

 m
ea

su
re

s,
co

n
si

st
en

t 
w

it
h

 O
M

B
 C

ir
cu

la
r 

A
–9

4,
G

u
id

el
in

es
 a

n
d

 D
is

co
u

n
t 

R
at

es
 f

or
B

en
ef

it
-C

os
t 

A
n

al
ys

is
 o

f 
F

ed
er

al
P

ro
gr

am
s,

 a
n

d
 t

o 
ra

n
k 

th
e 

m
ea

su
re

s
ac

co
rd

in
g 

to
 t

h
e 

S
ta

te
’s

 e
li

gi
bi

li
ty

cr
it

er
ia

.
(i

ii
) 

D
em

on
st

ra
ti

on
 t

h
at

 t
h

e 
S

ta
te

 h
as

th
e 

ca
p

ab
il

it
y 

to
 e

ff
ec

ti
ve

ly
 m

an
ag

e 
th

e
H

M
G

P
 a

s 
w

el
l 

as
 o

th
er

 m
it

ig
at

io
n

 g
ra

n
t

p
ro

gr
am

s,
 i

n
cl

u
d

in
g 

a 
re

co
rd

 o
f 

th
e

fo
ll

ow
in

g:
(A

) 
M

ee
ti

n
g 

H
M

G
P

 a
n

d
 o

th
er

m
it

ig
at

io
n

 g
ra

n
t 

ap
p

li
ca

ti
on

 t
im

ef
ra

m
es

an
d

 s
u

bm
it

ti
n

g 
co

m
p

le
te

, t
ec

h
n

ic
al

ly
fe

as
ib

le
, a

n
d

 e
li

gi
bl

e 
p

ro
je

ct
ap

p
li

ca
ti

on
s 

w
it

h
 a

p
p

ro
p

ri
at

e
su

p
p

or
ti

n
g 

d
oc

u
m

en
ta

ti
on

;
(B

) 
P

re
p

ar
in

g 
an

d
 s

u
bm

it
ti

n
g 

ac
cu

ra
te

en
vi

ro
n

m
en

ta
l 

re
vi

ew
s 

an
d

 b
en

ef
it

-c
os

t
an

al
ys

es
;

(C
) 

S
u

bm
it

ti
n

g 
co

m
p

le
te

 a
n

d
 a

cc
u

ra
te

qu
ar

te
rl

y 
p

ro
gr

es
s 

an
d

 f
in

an
ci

al
 r

ep
or

ts
on

 t
im

e;
 a

n
d

(D
) 

C
om

p
le

ti
n

g 
H

M
G

P
 a

n
d

 o
th

er
m

it
ig

at
io

n
 g

ra
n

t 
p

ro
je

ct
s 

w
it

h
in

es
ta

bl
is

h
ed

 p
er

fo
rm

an
ce

 p
er

io
d

s,
in

cl
u

d
in

g 
fi

n
an

ci
al

 r
ec

on
ci

li
at

io
n

.
(i

v)
 A

 s
ys

te
m

 a
n

d
 s

tr
at

eg
y 

by
 w

h
ic

h
th

e 
S

ta
te

 w
il

l 
co

n
d

u
ct

 a
n

 a
ss

es
sm

en
t 

of
th

e 
co

m
p

le
te

d
 m

it
ig

at
io

n
 a

ct
io

n
s 

an
d

in
cl

u
d

e 
a 

re
co

rd
 o

f 
th

e 
ef

fe
ct

iv
en

es
s

(a
ct

u
al

 c
os

t 
av

oi
d

an
ce

) 
of

 e
ac

h
m

it
ig

at
io

n
 a

ct
io

n
.

(3
) 

D
em

on
st

ra
ti

on
 t

h
at

 t
h

e 
S

ta
te

ef
fe

ct
iv

el
y 

u
se

s 
ex

is
ti

n
g 

m
it

ig
at

io
n

p
ro

gr
am

s 
to

 a
ch

ie
ve

 i
ts

 m
it

ig
at

io
n

 g
oa

ls
.

(4
) 

D
em

on
st

ra
ti

on
 t

h
at

 t
h

e 
S

ta
te

 i
s

co
m

m
it

te
d

 t
o 

a 
co

m
p

re
h

en
si

ve
 s

ta
te

m
it

ig
at

io
n

 p
ro

gr
am

, w
h

ic
h

 m
ig

h
t

in
cl

u
d

e 
an

y 
of

 t
h

e 
fo

ll
ow

in
g:

(i
) 

A
 c

om
m

it
m

en
t 

to
 s

u
p

p
or

t 
lo

ca
l

m
it

ig
at

io
n

 p
la

n
n

in
g 

by
 p

ro
vi

d
in

g
w

or
ks

h
op

s 
an

d
 t

ra
in

in
g,

 S
ta

te
 p

la
n

n
in

g
gr

an
ts

, o
r 

co
or

d
in

at
ed

 c
ap

ab
il

it
y

d
ev

el
op

m
en

t 
of

 l
oc

al
 o

ff
ic

ia
ls

, i
n

cl
u

d
in

g
E

m
er

ge
n

cy
 M

an
ag

em
en

t 
an

d
 F

lo
od

p
la

in
M

an
ag

em
en

t 
ce

rt
if

ic
at

io
n

s.
(i

i)
 A

 s
ta

te
w

id
e 

p
ro

gr
am

 o
f 

h
az

ar
d

m
it

ig
at

io
n

 t
h

ro
u

gh
 t

h
e 

d
ev

el
op

m
en

t 
of

le
gi

sl
at

iv
e 

in
it

ia
ti

ve
s,

 m
it

ig
at

io
n

co
u

n
ci

ls
, f

or
m

at
io

n
 o

f 
p

u
bl

ic
/p

ri
va

te

V
er

D
at

e 
11

<
M

A
Y

>
20

00
10

:5
8 

F
eb

 2
5,

 2
00

2
Jk

t 1
97

00
1

P
O

 0
00

00
F

rm
 0

00
08

F
m

t 4
70

1
S

fm
t 4

70
0

E
:\F

R
\F

M
\2

6F
E

R
2.

S
G

M
pf

rm
04

P
sN

: 2
6F

E
R

2



88
51

F
ed

er
al

 R
eg

is
te

r/
V

ol
. 

67
, 

N
o.

 3
8

/T
u

es
d

ay
, 

F
eb

ru
ar

y 
26

, 
20

02
/R

u
le

s 
an

d
 R

eg
u

la
ti

on
s

p
ar

tn
er

sh
ip

s,
 a

n
d

/o
r 

ot
h

er
 e

xe
cu

ti
ve

ac
ti

on
s 

th
at

 p
ro

m
ot

e 
h

az
ar

d
 m

it
ig

at
io

n
.

(i
ii

) 
T

h
e 

S
ta

te
 p

ro
vi

d
es

 a
 p

or
ti

on
 o

f
th

e 
n

on
-F

ed
er

al
 m

at
ch

 f
or

 H
M

G
P

 a
n

d
/

or
 o

th
er

 m
it

ig
at

io
n

 p
ro

je
ct

s.
(i

v)
 T

o 
th

e 
ex

te
n

t 
al

lo
w

ed
 b

y 
S

ta
te

la
w

, t
h

e 
S

ta
te

 r
eq

u
ir

es
 o

r 
en

co
u

ra
ge

s
lo

ca
l 

go
ve

rn
m

en
ts

 t
o 

u
se

 a
 c

u
rr

en
t

ve
rs

io
n

 o
f 

a 
n

at
io

n
al

ly
 a

p
p

li
ca

bl
e 

m
od

el
bu

il
d

in
g 

co
d

e 
or

 s
ta

n
d

ar
d

 t
h

at
 a

d
d

re
ss

es
n

at
u

ra
l 

h
az

ar
d

s 
as

 a
 b

as
is

 f
or

 d
es

ig
n

 a
n

d
co

n
st

ru
ct

io
n

 o
f 

S
ta

te
 s

p
on

so
re

d
m

it
ig

at
io

n
 p

ro
je

ct
s.

(v
) 

A
 c

om
p

re
h

en
si

ve
, m

u
lt

i-
ye

ar
 p

la
n

to
 m

it
ig

at
e 

th
e 

ri
sk

s 
p

os
ed

 t
o 

ex
is

ti
n

g
bu

il
d

in
gs

 t
h

at
 h

av
e 

be
en

 i
d

en
ti

fi
ed

 a
s

n
ec

es
sa

ry
 f

or
 p

os
t-

d
is

as
te

r 
re

sp
on

se
 a

n
d

re
co

ve
ry

 o
p

er
at

io
n

s.
(v

i)
 A

 c
om

p
re

h
en

si
ve

 d
es

cr
ip

ti
on

 o
f

h
ow

 t
h

e 
S

ta
te

 i
n

te
gr

at
es

 m
it

ig
at

io
n

 i
n

to
it

s 
p

os
t-

d
is

as
te

r 
re

co
ve

ry
 o

p
er

at
io

n
s.

(c
) 

R
ev

ie
w

 a
n

d
 u

p
d

at
es

. (
1)

 A
 S

ta
te

m
u

st
 r

ev
ie

w
 a

n
d

 r
ev

is
e 

it
s 

p
la

n
 t

o
re

fl
ec

t 
ch

an
ge

s 
in

 d
ev

el
op

m
en

t,
p

ro
gr

es
s 

in
 s

ta
te

w
id

e 
m

it
ig

at
io

n
 e

ff
or

ts
,

an
d

 c
h

an
ge

s 
in

 p
ri

or
it

ie
s,

 a
n

d
 r

es
u

bm
it

it
 f

or
 a

p
p

ro
va

l 
to

 t
h

e 
ap

p
ro

p
ri

at
e

R
eg

io
n

al
 D

ir
ec

to
r 

ev
er

y 
th

re
e 

ye
ar

s.
 T

h
e

R
eg

io
n

al
 r

ev
ie

w
 w

il
l 

be
 c

om
p

le
te

d
w

it
h

in
 4

5 
d

ay
s 

af
te

r 
re

ce
ip

t 
fr

om
 t

h
e

S
ta

te
, w

h
en

ev
er

 p
os

si
bl

e.
(2

) 
In

 o
rd

er
 f

or
 a

 S
ta

te
 t

o 
be

 e
li

gi
bl

e
fo

r 
th

e 
20

 p
er

ce
n

t 
H

M
G

P
 f

u
n

d
in

g,
 t

h
e

E
n

h
an

ce
d

 S
ta

te
 M

it
ig

at
io

n
 p

la
n

 m
u

st
 b

e
ap

p
ro

ve
d

 b
y 

F
E

M
A

 w
it

h
in

 t
h

e 
th

re
e

ye
ar

s 
p

ri
or

 t
o 

th
e 

cu
rr

en
t 

m
aj

or
 d

is
as

te
r

d
ec

la
ra

ti
on

.

§
20

1.
6

L
o

ca
l M

it
ig

at
io

n
 P

la
n

s.

T
h

e 
lo

ca
l 

m
it

ig
at

io
n

 p
la

n
 i

s 
th

e
re

p
re

se
n

ta
ti

on
 o

f 
th

e 
ju

ri
sd

ic
ti

on
’s

co
m

m
it

m
en

t 
to

 r
ed

u
ce

 r
is

ks
 f

ro
m

n
at

u
ra

l 
h

az
ar

d
s,

 s
er

vi
n

g 
as

 a
 g

u
id

e 
fo

r
d

ec
is

io
n

 m
ak

er
s 

as
 t

h
ey

 c
om

m
it

re
so

u
rc

es
 t

o 
re

d
u

ci
n

g 
th

e 
ef

fe
ct

s 
of

n
at

u
ra

l 
h

az
ar

d
s.

 L
oc

al
 p

la
n

s 
w

il
l 

al
so

se
rv

e 
as

 t
h

e 
ba

si
s 

fo
r 

th
e 

S
ta

te
 t

o
p

ro
vi

d
e 

te
ch

n
ic

al
 a

ss
is

ta
n

ce
 a

n
d

 t
o

p
ri

or
it

iz
e 

p
ro

je
ct

 f
u

n
d

in
g.

(a
) 

P
la

n
 r

eq
u

ir
em

en
t.

 (
1)

 F
or

 d
is

as
te

rs
d

ec
la

re
d

 a
ft

er
 N

ov
em

be
r 

1,
 2

00
3,

 a
 l

oc
al

go
ve

rn
m

en
t 

m
u

st
 h

av
e 

a 
m

it
ig

at
io

n
 p

la
n

ap
p

ro
ve

d
 p

u
rs

u
an

t 
to

 t
h

is
 s

ec
ti

on
 i

n
or

d
er

 t
o 

re
ce

iv
e 

H
M

G
P

 p
ro

je
ct

 g
ra

n
ts

.
U

n
ti

l 
N

ov
em

be
r 

1,
 2

00
3,

 l
oc

al
m

it
ig

at
io

n
 p

la
n

s 
m

ay
 b

e 
d

ev
el

op
ed

co
n

cu
rr

en
t 

w
it

h
 t

h
e 

im
p

le
m

en
ta

ti
on

 o
f

th
e 

p
ro

je
ct

 g
ra

n
t.

(2
) 

R
eg

io
n

al
 D

ir
ec

to
rs

 m
ay

 g
ra

n
t 

an
ex

ce
p

ti
on

 t
o 

th
e 

p
la

n
 r

eq
u

ir
em

en
t 

in
ex

tr
ao

rd
in

ar
y 

ci
rc

u
m

st
an

ce
s,

 s
u

ch
 a

s 
in

a 
sm

al
l 

an
d

 i
m

p
ov

er
is

h
ed

 c
om

m
u

n
it

y,
w

h
en

 ju
st

if
ic

at
io

n
 i

s 
p

ro
vi

d
ed

. I
n

 t
h

es
e

ca
se

s,
 a

 p
la

n
 w

il
l 

be
 c

om
p

le
te

d
 w

it
h

in
12

 m
on

th
s 

of
 t

h
e 

aw
ar

d
 o

f 
th

e 
p

ro
je

ct
gr

an
t.

 I
f 

a 
p

la
n

 i
s 

n
ot

 p
ro

vi
d

ed
 w

it
h

in
th

is
 t

im
ef

ra
m

e,
 t

h
e 

p
ro

je
ct

 g
ra

n
t 

w
il

l 
be

te
rm

in
at

ed
, a

n
d

 a
n

y 
co

st
s 

in
cu

rr
ed

 a
ft

er

n
ot

ic
e 

of
 g

ra
n

t’
s 

te
rm

in
at

io
n

 w
il

l 
n

ot
 b

e
re

im
bu

rs
ed

 b
y 

F
E

M
A

.
(3

) 
M

u
lt

i-
ju

ri
sd

ic
ti

on
al

 p
la

n
s 

(e
.g

.
w

at
er

sh
ed

 p
la

n
s)

 m
ay

 b
e 

ac
ce

p
te

d
, a

s
ap

p
ro

p
ri

at
e,

 a
s 

lo
n

g 
as

 e
ac

h
 ju

ri
sd

ic
ti

on
h

as
 p

ar
ti

ci
p

at
ed

 i
n

 t
h

e 
p

ro
ce

ss
 a

n
d

 h
as

of
fi

ci
al

ly
 a

d
op

te
d

 t
h

e 
p

la
n

. S
ta

te
-w

id
e

p
la

n
s 

w
il

l 
n

ot
 b

e 
ac

ce
p

te
d

 a
s 

m
u

lt
i-

ju
ri

sd
ic

ti
on

al
 p

la
n

s.
(b

) 
P

la
n

n
in

g 
p

ro
ce

ss
. A

n
 o

p
en

 p
u

bl
ic

in
vo

lv
em

en
t 

p
ro

ce
ss

 i
s 

es
se

n
ti

al
 t

o 
th

e
d

ev
el

op
m

en
t 

of
 a

n
 e

ff
ec

ti
ve

 p
la

n
. I

n
or

d
er

 t
o 

d
ev

el
op

 a
 m

or
e 

co
m

p
re

h
en

si
ve

ap
p

ro
ac

h
 t

o 
re

d
u

ci
n

g 
th

e 
ef

fe
ct

s 
of

n
at

u
ra

l 
d

is
as

te
rs

, t
h

e 
p

la
n

n
in

g 
p

ro
ce

ss
sh

al
l 

in
cl

u
d

e:
(1

) 
A

n
 o

p
p

or
tu

n
it

y 
fo

r 
th

e 
p

u
bl

ic
 t

o
co

m
m

en
t 

on
 t

h
e 

p
la

n
 d

u
ri

n
g 

th
e

d
ra

ft
in

g 
st

ag
e 

an
d

 p
ri

or
 t

o 
p

la
n

ap
p

ro
va

l;
(2

) 
A

n
 o

p
p

or
tu

n
it

y 
fo

r 
n

ei
gh

bo
ri

n
g

co
m

m
u

n
it

ie
s,

 l
oc

al
 a

n
d

 r
eg

io
n

al
ag

en
ci

es
 i

n
vo

lv
ed

 i
n

 h
az

ar
d

 m
it

ig
at

io
n

ac
ti

vi
ti

es
, a

n
d

 a
ge

n
ci

es
 t

h
at

 h
av

e 
th

e
au

th
or

it
y 

to
 r

eg
u

la
te

 d
ev

el
op

m
en

t,
 a

s
w

el
l 

as
 b

u
si

n
es

se
s,

 a
ca

d
em

ia
 a

n
d

 o
th

er
p

ri
va

te
 a

n
d

 n
on

-p
ro

fi
t 

in
te

re
st

s 
to

 b
e

in
vo

lv
ed

 i
n

 t
h

e 
p

la
n

n
in

g 
p

ro
ce

ss
; a

n
d

(3
) 

R
ev

ie
w

 a
n

d
 i

n
co

rp
or

at
io

n
, i

f
ap

p
ro

p
ri

at
e,

 o
f 

ex
is

ti
n

g 
p

la
n

s,
 s

tu
d

ie
s,

re
p

or
ts

, a
n

d
 t

ec
h

n
ic

al
 i

n
fo

rm
at

io
n

.
(c

) 
P

la
n

 c
on

te
n

t.
 T

h
e 

p
la

n
 s

h
al

l
in

cl
u

d
e 

th
e 

fo
ll

ow
in

g:
(1

) 
D

oc
u

m
en

ta
ti

on
 o

f 
th

e 
p

la
n

n
in

g
p

ro
ce

ss
 u

se
d

 t
o 

d
ev

el
op

 t
h

e 
p

la
n

,
in

cl
u

d
in

g 
h

ow
 i

t 
w

as
 p

re
p

ar
ed

, w
h

o
w

as
 i

n
vo

lv
ed

 i
n

 t
h

e 
p

ro
ce

ss
, a

n
d

 h
ow

th
e 

p
u

bl
ic

 w
as

 i
n

vo
lv

ed
.

(2
) 

A
 r

is
k 

as
se

ss
m

en
t 

th
at

 p
ro

vi
d

es
th

e 
fa

ct
u

al
 b

as
is

 f
or

 a
ct

iv
it

ie
s 

p
ro

p
os

ed
in

 t
h

e 
st

ra
te

gy
 t

o 
re

d
u

ce
 l

os
se

s 
fr

om
id

en
ti

fi
ed

 h
az

ar
d

s.
 L

oc
al

 r
is

k
as

se
ss

m
en

ts
 m

u
st

 p
ro

vi
d

e 
su

ff
ic

ie
n

t
in

fo
rm

at
io

n
 t

o 
en

ab
le

 t
h

e 
ju

ri
sd

ic
ti

on
 t

o
id

en
ti

fy
 a

n
d

 p
ri

or
it

iz
e 

ap
p

ro
p

ri
at

e
m

it
ig

at
io

n
 a

ct
io

n
s 

to
 r

ed
u

ce
 l

os
se

s 
fr

om
id

en
ti

fi
ed

 h
az

ar
d

s.
 T

h
e 

ri
sk

 a
ss

es
sm

en
t

sh
al

l 
in

cl
u

d
e:

(i
) 

A
 d

es
cr

ip
ti

on
 o

f 
th

e 
ty

p
e,

 l
oc

at
io

n
,

an
d

 e
xt

en
t 

of
 a

ll
 n

at
u

ra
l 

h
az

ar
d

s 
th

at
ca

n
 a

ff
ec

t 
th

e 
ju

ri
sd

ic
ti

on
. T

h
e 

p
la

n
sh

al
l 

in
cl

u
d

e 
in

fo
rm

at
io

n
 o

n
 p

re
vi

ou
s

oc
cu

rr
en

ce
s 

of
 h

az
ar

d
 e

ve
n

ts
 a

n
d

 o
n

 t
h

e
p

ro
ba

bi
li

ty
 o

f 
fu

tu
re

 h
az

ar
d

 e
ve

n
ts

.
(i

i)
 A

 d
es

cr
ip

ti
on

 o
f 

th
e 

ju
ri

sd
ic

ti
on

’s
vu

ln
er

ab
il

it
y 

to
 t

h
e 

h
az

ar
d

s 
d

es
cr

ib
ed

 i
n

p
ar

ag
ra

p
h

 (
c)

(2
)(

i)
 o

f 
th

is
 s

ec
ti

on
. T

h
is

d
es

cr
ip

ti
on

 s
h

al
l 

in
cl

u
d

e 
an

 o
ve

ra
ll

su
m

m
ar

y 
of

 e
ac

h
 h

az
ar

d
 a

n
d

 i
ts

 i
m

p
ac

t
on

 t
h

e 
co

m
m

u
n

it
y.

 T
h

e 
p

la
n

 s
h

ou
ld

d
es

cr
ib

e 
vu

ln
er

ab
il

it
y 

in
 t

er
m

s 
of

:
(A

) 
T

h
e 

ty
p

es
 a

n
d

 n
u

m
be

rs
 o

f 
ex

is
ti

n
g

an
d

 f
u

tu
re

 b
u

il
d

in
gs

, i
n

fr
as

tr
u

ct
u

re
, a

n
d

cr
it

ic
al

 f
ac

il
it

ie
s 

lo
ca

te
d

 i
n

 t
h

e
id

en
ti

fi
ed

 h
az

ar
d

 a
re

as
;

(B
) 

A
n

 e
st

im
at

e 
of

 t
h

e 
p

ot
en

ti
al

 d
ol

la
r

lo
ss

es
 t

o 
vu

ln
er

ab
le

 s
tr

u
ct

u
re

s 
id

en
ti

fi
ed

in
 p

ar
ag

ra
p

h
 (

c)
(2

)(
i)

(A
) 

of
 t

h
is

 s
ec

ti
on

an
d

 a
 d

es
cr

ip
ti

on
 o

f 
th

e 
m

et
h

od
ol

og
y

u
se

d
 t

o 
p

re
p

ar
e 

th
e 

es
ti

m
at

e;
(C

) 
P

ro
vi

d
in

g 
a 

ge
n

er
al

 d
es

cr
ip

ti
on

 o
f

la
n

d
 u

se
s 

an
d

 d
ev

el
op

m
en

t 
tr

en
d

s
w

it
h

in
 t

h
e 

co
m

m
u

n
it

y 
so

 t
h

at
 m

it
ig

at
io

n
op

ti
on

s 
ca

n
 b

e 
co

n
si

d
er

ed
 i

n
 f

u
tu

re
 l

an
d

u
se

 d
ec

is
io

n
s.

(i
ii

) 
F

or
 m

u
lt

i-
ju

ri
sd

ic
ti

on
al

 p
la

n
s,

 t
h

e
ri

sk
 a

ss
es

sm
en

t 
se

ct
io

n
 m

u
st

 a
ss

es
s 

ea
ch

ju
ri

sd
ic

ti
on

’s
 r

is
ks

 w
h

er
e 

th
ey

 v
ar

y 
fr

om
th

e 
ri

sk
s 

fa
ci

n
g 

th
e 

en
ti

re
 p

la
n

n
in

g 
ar

ea
.

(3
) 

A
 m

it
ig

at
io

n
 s

tr
at

eg
y 

th
at

 p
ro

vi
d

es
th

e 
ju

ri
sd

ic
ti

on
’s

 b
lu

ep
ri

n
t 

fo
r 

re
d

u
ci

n
g

th
e 

p
ot

en
ti

al
 l

os
se

s 
id

en
ti

fi
ed

 i
n

 t
h

e 
ri

sk
as

se
ss

m
en

t,
 b

as
ed

 o
n

 e
xi

st
in

g
au

th
or

it
ie

s,
 p

ol
ic

ie
s,

 p
ro

gr
am

s 
an

d
re

so
u

rc
es

, a
n

d
 i

ts
 a

bi
li

ty
 t

o 
ex

p
an

d
 o

n
an

d
 i

m
p

ro
ve

 t
h

es
e 

ex
is

ti
n

g 
to

ol
s.

 T
h

is
se

ct
io

n
 s

h
al

l 
in

cl
u

d
e:

(i
) 

A
 d

es
cr

ip
ti

on
 o

f 
m

it
ig

at
io

n
 g

oa
ls

 t
o

re
d

u
ce

 o
r 

av
oi

d
 l

on
g-

te
rm

vu
ln

er
ab

il
it

ie
s 

to
 t

h
e 

id
en

ti
fi

ed
 h

az
ar

d
s.

(i
i)

 A
 s

ec
ti

on
 t

h
at

 i
d

en
ti

fi
es

 a
n

d
an

al
yz

es
 a

 c
om

p
re

h
en

si
ve

 r
an

ge
 o

f
sp

ec
if

ic
 m

it
ig

at
io

n
 a

ct
io

n
s 

an
d

 p
ro

je
ct

s
be

in
g 

co
n

si
d

er
ed

 t
o 

re
d

u
ce

 t
h

e 
ef

fe
ct

s 
of

ea
ch

 h
az

ar
d

, w
it

h
 p

ar
ti

cu
la

r 
em

p
h

as
is

on
 n

ew
 a

n
d

 e
xi

st
in

g 
bu

il
d

in
gs

 a
n

d
in

fr
as

tr
u

ct
u

re
.

(i
ii

) 
A

n
 a

ct
io

n
 p

la
n

 d
es

cr
ib

in
g 

h
ow

th
e 

ac
ti

on
s 

id
en

ti
fi

ed
 i

n
 p

ar
ag

ra
p

h
(c

)(
2)

(i
i)

 o
f 

th
is

 s
ec

ti
on

 w
il

l 
be

p
ri

or
it

iz
ed

, i
m

p
le

m
en

te
d

, a
n

d
ad

m
in

is
te

re
d

 b
y 

th
e 

lo
ca

l 
ju

ri
sd

ic
ti

on
.

P
ri

or
it

iz
at

io
n

 s
h

al
l 

in
cl

u
d

e 
a 

sp
ec

ia
l

em
p

h
as

is
 o

n
 t

h
e 

ex
te

n
t 

to
 w

h
ic

h
be

n
ef

it
s 

ar
e 

m
ax

im
iz

ed
 a

cc
or

d
in

g 
to

 a
co

st
 b

en
ef

it
 r

ev
ie

w
 o

f 
th

e 
p

ro
p

os
ed

p
ro

je
ct

s 
an

d
 t

h
ei

r 
as

so
ci

at
ed

 c
os

ts
.

(i
v)

 F
or

 m
u

lt
i-

ju
ri

sd
ic

ti
on

al
 p

la
n

s,
th

er
e 

m
u

st
 b

e 
id

en
ti

fi
ab

le
 a

ct
io

n
 i

te
m

s
sp

ec
if

ic
 t

o 
th

e 
ju

ri
sd

ic
ti

on
 r

eq
u

es
ti

n
g

F
E

M
A

 a
p

p
ro

va
l 

or
 c

re
d

it
 o

f 
th

e 
p

la
n

.
(4

) 
A

 p
la

n
 m

ai
n

te
n

an
ce

 p
ro

ce
ss

 t
h

at
in

cl
u

d
es

:
(i

) 
A

 s
ec

ti
on

 d
es

cr
ib

in
g 

th
e 

m
et

h
od

an
d

 s
ch

ed
u

le
 o

f 
m

on
it

or
in

g,
 e

va
lu

at
in

g,
an

d
 u

p
d

at
in

g 
th

e 
m

it
ig

at
io

n
 p

la
n

 w
it

h
in

a 
fi

ve
-y

ea
r 

cy
cl

e.
(i

i)
 A

 p
ro

ce
ss

 b
y 

w
h

ic
h

 l
oc

al
go

ve
rn

m
en

ts
 i

n
co

rp
or

at
e 

th
e

re
qu

ir
em

en
ts

 o
f 

th
e 

m
it

ig
at

io
n

 p
la

n
 i

n
to

ot
h

er
 p

la
n

n
in

g 
m

ec
h

an
is

m
s 

su
ch

 a
s

co
m

p
re

h
en

si
ve

 o
r 

ca
p

it
al

 i
m

p
ro

ve
m

en
t

p
la

n
s,

 w
h

en
 a

p
p

ro
p

ri
at

e.
(i

ii
) 

D
is

cu
ss

io
n

 o
n

 h
ow

 t
h

e
co

m
m

u
n

it
y 

w
il

l 
co

n
ti

n
u

e 
p

u
bl

ic
p

ar
ti

ci
p

at
io

n
 i

n
 t

h
e 

p
la

n
 m

ai
n

te
n

an
ce

p
ro

ce
ss

.
(5

) 
D

oc
u

m
en

ta
ti

on
 t

h
at

 t
h

e 
p

la
n

 h
as

be
en

 f
or

m
al

ly
 a

d
op

te
d

 b
y 

th
e 

go
ve

rn
in

g
bo

d
y 

of
 t

h
e 

ju
ri

sd
ic

ti
on

 r
eq

u
es

ti
n

g
ap

p
ro

va
l 

of
 t

h
e 

p
la

n
 (

e.
g.

, C
it

y 
C

ou
n

ci
l,

C
ou

n
ty

 C
om

m
is

si
on

er
, T

ri
ba

l 
C

ou
n

ci
l)

.
F

or
 m

u
lt

i-
ju

ri
sd

ic
ti

on
al

 p
la

n
s,

 e
ac

h
ju

ri
sd

ic
ti

on
 r

eq
u

es
ti

n
g 

ap
p

ro
va

l 
of

 t
h

e
p

la
n

 m
u

st
 d

oc
u

m
en

t 
th

at
 i

t 
h

as
 b

ee
n

fo
rm

al
ly

 a
d

op
te

d
.

V
er

D
at

e 
11

<
M

A
Y

>
20

00
10

:5
8 

F
eb

 2
5,

 2
00

2
Jk

t 1
97

00
1

P
O

 0
00

00
F

rm
 0

00
09

F
m

t 4
70

1
S

fm
t 4

70
0

E
:\F

R
\F

M
\2

6F
E

R
2.

S
G

M
pf

rm
04

P
sN

: 2
6F

E
R

2

88
52

F
ed

er
al

 R
eg

is
te

r/
V

ol
. 

67
, 

N
o.

 3
8

/T
u

es
d

ay
, 

F
eb

ru
ar

y 
26

, 
20

02
/R

u
le

s 
an

d
 R

eg
u

la
ti

on
s

(d
) 

P
la

n
 r

ev
ie

w
. (

1)
 P

la
n

s 
m

u
st

 b
e

su
bm

it
te

d
 t

o 
th

e 
S

ta
te

 H
az

ar
d

 M
it

ig
at

io
n

O
ff

ic
er

 f
or

 i
n

it
ia

l 
re

vi
ew

 a
n

d
co

or
d

in
at

io
n

. T
h

e 
S

ta
te

 w
il

l 
th

en
 s

en
d

th
e 

p
la

n
 t

o 
th

e 
ap

p
ro

p
ri

at
e 

F
E

M
A

R
eg

io
n

al
 O

ff
ic

e 
fo

r 
fo

rm
al

 r
ev

ie
w

 a
n

d
ap

p
ro

va
l.

(2
) 

T
h

e 
R

eg
io

n
al

 r
ev

ie
w

 w
il

l 
be

co
m

p
le

te
d

 w
it

h
in

 4
5 

d
ay

s 
af

te
r 

re
ce

ip
t

fr
om

 t
h

e 
S

ta
te

, w
h

en
ev

er
 p

os
si

bl
e.

(3
) 

P
la

n
s 

m
u

st
 b

e 
re

vi
ew

ed
, r

ev
is

ed
 i

f
ap

p
ro

p
ri

at
e,

 a
n

d
 r

es
u

bm
it

te
d

 f
or

ap
p

ro
va

l 
w

it
h

in
 f

iv
e 

ye
ar

s 
in

 o
rd

er
 t

o
co

n
ti

n
u

e 
to

 b
e 

el
ig

ib
le

 f
or

 H
M

G
P

 p
ro

je
ct

gr
an

t 
fu

n
d

in
g.

(4
) 

M
an

ag
in

g 
S

ta
te

s 
th

at
 h

av
e 

be
en

ap
p

ro
ve

d
 u

n
d

er
 t

h
e 

cr
it

er
ia

 e
st

ab
li

sh
ed

by
 F

E
M

A
 p

u
rs

u
an

t 
to

 4
2 

U
.S

.C
. 5

17
0c

(c
)

w
il

l 
be

 d
el

eg
at

ed
 a

p
p

ro
va

l 
au

th
or

it
y 

fo
r

lo
ca

l 
m

it
ig

at
io

n
 p

la
n

s,
 a

n
d

 t
h

e 
re

vi
ew

w
il

l 
be

 b
as

ed
 o

n
 t

h
e 

cr
it

er
ia

 i
n

 t
h

is
 p

ar
t.

M
an

ag
in

g 
S

ta
te

s 
w

il
l 

re
vi

ew
 t

h
e 

p
la

n
s

w
it

h
in

 4
5 

d
ay

s 
of

 r
ec

ei
p

t 
of

 t
h

e 
p

la
n

s,
w

h
en

ev
er

 p
os

si
bl

e,
 a

n
d

 p
ro

vi
d

e 
a 

co
p

y
of

 t
h

e 
ap

p
ro

ve
d

 p
la

n
s 

to
 t

h
e 

R
eg

io
n

al
O

ff
ic

e.

P
A

R
T

 2
06

—
F

E
D

E
R

A
L

 D
IS

A
S

T
E

R
A

S
S

IS
T

A
N

C
E

 F
O

R
 D

IS
A

S
T

E
R

S
D

E
C

L
A

R
E

D
 O

N
 O

R
 A

F
T

E
R

N
O

V
E

M
B

E
R

 2
3,

 1
98

8

2.
 T

h
e 

au
th

or
it

y 
ci

ta
ti

on
 f

or
 p

ar
t 

20
6

is
 r

ev
is

ed
 t

o 
re

ad
 a

s 
fo

ll
ow

s:
A

u
th

or
it

y:
 R

ob
er

t 
T

. S
ta

ff
or

d
 D

is
as

te
r

R
el

ie
f 

an
d

 E
m

er
ge

n
cy

 A
ss

is
ta

n
ce

 A
ct

, 4
2

U
.S

.C
. 5

12
1–

52
06

; R
eo

rg
an

iz
at

io
n

 P
la

n
 N

o.
 3

of
 1

97
8,

 4
3 

F
R

 4
19

43
, 3

 C
F

R
, 1

97
8 

C
om

p
.,

p
. 3

29
; E

.O
. 1

21
27

, 4
4 

F
R

 1
93

67
, 3

 C
F

R
, 1

97
9

C
om

p
., 

p
. 3

76
; E

.O
. 1

21
48

, 4
4 

F
R

 4
32

39
, 3

C
F

R
, 1

97
9 

C
om

p
., 

p
. 4

12
; a

n
d

 E
.O

. 1
26

73
, 5

4
F

R
 1

25
71

, 3
 C

F
R

, 1
98

9 
C

om
p

., 
p

. 2
14

.

2a
. R

ev
is

e 
P

ar
t 

20
6,

 S
u

bp
ar

t 
M

 t
o 

re
ad

as
 f

ol
lo

w
s:

S
u

b
p

ar
t 

M
—

M
in

im
u

m
 S

ta
n

d
ar

d
s

S
ec

.
20

6.
40

0
G

en
er

al
.

20
6.

40
1

L
oc

al
 s

ta
n

d
ar

d
s.

20
6.

40
2

C
om

p
li

an
ce

.

§
20

6.
40

0
G

en
er

al
.

(a
) 

A
s 

a 
co

n
d

it
io

n
 o

f 
th

e 
re

ce
ip

t 
of

 a
n

y
d

is
as

te
r 

as
si

st
an

ce
 u

n
d

er
 t

h
e 

S
ta

ff
or

d
A

ct
, t

h
e 

ap
p

li
ca

n
t 

sh
al

l 
ca

rr
y 

ou
t 

an
y

re
p

ai
r 

or
 c

on
st

ru
ct

io
n

 t
o 

be
 f

in
an

ce
d

w
it

h
 t

h
e 

d
is

as
te

r 
as

si
st

an
ce

 i
n

ac
co

rd
an

ce
 w

it
h

 a
p

p
li

ca
bl

e 
st

an
d

ar
d

s 
of

sa
fe

ty
, d

ec
en

cy
, a

n
d

 s
an

it
at

io
n

 a
n

d
 i

n
co

n
fo

rm
it

y 
w

it
h

 a
p

p
li

ca
bl

e 
co

d
es

,
sp

ec
if

ic
at

io
n

s 
an

d
 s

ta
n

d
ar

d
s.

(b
) 

A
p

p
li

ca
bl

e 
co

d
es

, s
p

ec
if

ic
at

io
n

s,
an

d
 s

ta
n

d
ar

d
s 

sh
al

l 
in

cl
u

d
e 

an
y 

d
is

as
te

r
re

si
st

an
t 

bu
il

d
in

g 
co

d
e 

th
at

 m
ee

ts
 t

h
e

m
in

im
u

m
 r

eq
u

ir
em

en
ts

 o
f 

th
e 

N
at

io
n

al
F

lo
od

 I
n

su
ra

n
ce

 P
ro

gr
am

 (
N

F
IP

) 
as

 w
el

l
as

 b
ei

n
g 

su
bs

ta
n

ti
al

ly
 e

qu
iv

al
en

t 
to

 t
h

e
re

co
m

m
en

d
ed

 p
ro

vi
si

on
s 

of
 t

h
e

N
at

io
n

al
 E

ar
th

qu
ak

e 
H

az
ar

d
s 

R
ed

u
ct

io
n

P
ro

gr
am

 (
N

E
H

R
P

).
 I

n
 a

d
d

it
io

n
, t

h
e

ap
p

li
ca

n
t 

sh
al

l 
co

m
p

ly
 w

it
h

 a
n

y
re

qu
ir

em
en

ts
 n

ec
es

sa
ry

 i
n

 r
eg

ar
d

s 
to

E
xe

cu
ti

ve
 O

rd
er

 1
19

88
, F

lo
od

p
la

in
M

an
ag

em
en

t,
 E

xe
cu

ti
ve

 O
rd

er
 1

26
99

,
S

ei
sm

ic
 S

af
et

y 
of

 F
ed

er
al

 a
n

d
 F

ed
er

al
ly

A
ss

is
te

d
 o

r 
R

eg
u

la
te

d
 N

ew
 B

u
il

d
in

g
C

on
st

ru
ct

io
n

, a
n

d
 a

n
y 

ot
h

er
 a

p
p

li
ca

bl
e

E
xe

cu
ti

ve
 o

rd
er

s.
(c

) 
In

 s
it

u
at

io
n

s 
w

h
er

e 
th

er
e 

ar
e 

n
o

lo
ca

ll
y 

ap
p

li
ca

bl
e 

st
an

d
ar

d
s 

of
 s

af
et

y,
d

ec
en

cy
 a

n
d

 s
an

it
at

io
n

, o
r 

w
h

er
e 

th
er

e
ar

e 
n

o 
ap

p
li

ca
bl

e 
lo

ca
l 

co
d

es
,

sp
ec

if
ic

at
io

n
s 

an
d

 s
ta

n
d

ar
d

s 
go

ve
rn

in
g

re
p

ai
r 

or
 c

on
st

ru
ct

io
n

 a
ct

iv
it

ie
s,

 o
r

w
h

er
e 

th
e 

R
eg

io
n

al
 D

ir
ec

to
r 

d
et

er
m

in
es

th
at

 o
th

er
w

is
e 

ap
p

li
ca

bl
e 

co
d

es
,

sp
ec

if
ic

at
io

n
s,

 a
n

d
 s

ta
n

d
ar

d
s 

ar
e

in
ad

eq
u

at
e,

 t
h

en
 t

h
e 

R
eg

io
n

al
 D

ir
ec

to
r

m
ay

, a
ft

er
 c

on
su

lt
at

io
n

 w
it

h
 a

p
p

ro
p

ri
at

e
S

ta
te

 a
n

d
 l

oc
al

 o
ff

ic
ia

ls
, r

eq
u

ir
e 

th
e 

u
se

of
 n

at
io

n
al

ly
 a

p
p

li
ca

bl
e 

co
d

es
,

sp
ec

if
ic

at
io

n
s,

 a
n

d
 s

ta
n

d
ar

d
s,

 a
s 

w
el

l 
as

sa
fe

 l
an

d
 u

se
 a

n
d

 c
on

st
ru

ct
io

n
 p

ra
ct

ic
es

in
 t

h
e 

co
u

rs
e 

of
 r

ep
ai

r 
or

 c
on

st
ru

ct
io

n
ac

ti
vi

ti
es

.
(d

) 
T

h
e 

m
it

ig
at

io
n

 p
la

n
n

in
g 

p
ro

ce
ss

th
at

 i
s 

m
an

d
at

ed
 b

y 
se

ct
io

n
 3

22
 o

f 
th

e
S

ta
ff

or
d

 A
ct

 a
n

d
 4

4 
C

F
R

 p
ar

t 
20

1 
ca

n
as

si
st

 S
ta

te
 a

n
d

 l
oc

al
 g

ov
er

n
m

en
ts

 i
n

d
et

er
m

in
in

g 
w

h
er

e 
co

d
es

,
sp

ec
if

ic
at

io
n

s,
 a

n
d

 s
ta

n
d

ar
d

s 
ar

e
in

ad
eq

u
at

e,
 a

n
d

 m
ay

 n
ee

d
 t

o 
be

u
p

gr
ad

ed
.

§
20

6.
40

1
L

o
ca

l s
ta

n
d

ar
d

s.

T
h

e 
co

st
 o

f 
re

p
ai

ri
n

g 
or

 c
on

st
ru

ct
in

g
a 

fa
ci

li
ty

 i
n

 c
on

fo
rm

it
y 

w
it

h
 m

in
im

u
m

co
d

es
, s

p
ec

if
ic

at
io

n
s 

an
d

 s
ta

n
d

ar
d

s 
m

ay
be

 e
li

gi
bl

e 
fo

r 
re

im
bu

rs
em

en
t 

u
n

d
er

se
ct

io
n

 4
06

 o
f 

th
e 

S
ta

ff
or

d
 A

ct
, a

s 
lo

n
g

as
 s

u
ch

 c
od

es
, s

p
ec

if
ic

at
io

n
s 

an
d

st
an

d
ar

d
s 

m
ee

t 
th

e 
cr

it
er

ia
 t

h
at

 a
re

li
st

ed
 a

t 
44

 C
F

R
 2

06
.2

26
(b

).

§
20

6.
40

2
C

o
m

p
lia

n
ce

.

A
 r

ec
ip

ie
n

t 
of

 d
is

as
te

r 
as

si
st

an
ce

u
n

d
er

 t
h

e 
S

ta
ff

or
d

 A
ct

 m
u

st
 d

oc
u

m
en

t
fo

r 
th

e 
R

eg
io

n
al

 D
ir

ec
to

r 
it

s 
co

m
p

li
an

ce
w

it
h

 t
h

is
 s

u
bp

ar
t 

fo
ll

ow
in

g 
th

e
co

m
p

le
ti

on
 o

f 
an

y 
re

p
ai

r 
or

 c
on

st
ru

ct
io

n
ac

ti
vi

ti
es

.

S
u

b
p

ar
t 

N
—

H
az

ar
d

 M
it

ig
at

io
n

 G
ra

n
t

P
ro

g
ra

m

3.
 R

ev
is

e 
§

20
6.

43
1 

to
 r

ea
d

 a
s 

fo
ll

ow
s:

§
20

6.
43

1
D

ef
in

it
io

n
s.

A
ct

iv
it

y 
m

ea
n

s 
an

y 
m

it
ig

at
io

n
m

ea
su

re
, p

ro
je

ct
, o

r 
ac

ti
on

 p
ro

p
os

ed
 t

o
re

d
u

ce
 r

is
k 

of
 f

u
tu

re
 d

am
ag

e,
 h

ar
d

sh
ip

,
lo

ss
 o

r 
su

ff
er

in
g 

fr
om

 d
is

as
te

rs
.

A
p

p
li

ca
n

t 
m

ea
n

s 
a 

S
ta

te
 a

ge
n

cy
, l

oc
al

go
ve

rn
m

en
t,

 I
n

d
ia

n
 t

ri
ba

l 
go

ve
rn

m
en

t,
or

 e
li

gi
bl

e 
p

ri
va

te
 n

on
p

ro
fi

t
or

ga
n

iz
at

io
n

, s
u

bm
it

ti
n

g 
an

 a
p

p
li

ca
ti

on
to

 t
h

e 
gr

an
te

e 
fo

r 
as

si
st

an
ce

 u
n

d
er

 t
h

e
H

M
G

P
.

E
n

h
an

ce
d

 S
ta

te
 M

it
ig

at
io

n
 P

la
n

 i
s 

th
e

h
az

ar
d

 m
it

ig
at

io
n

 p
la

n
 a

p
p

ro
ve

d
 u

n
d

er
44

 C
F

R
 p

ar
t 

20
1 

as
 a

 c
on

d
it

io
n

 o
f

re
ce

iv
in

g 
in

cr
ea

se
d

 f
u

n
d

in
g 

u
n

d
er

 t
h

e
H

M
G

P
.

G
ra

n
t 

ap
p

li
ca

ti
on

 m
ea

n
s 

th
e 

re
qu

es
t

to
 F

E
M

A
 f

or
 H

M
G

P
 f

u
n

d
in

g,
 a

s 
ou

tl
in

ed
in

 §
20

6.
43

6,
 b

y 
a 

S
ta

te
 o

r 
tr

ib
al

go
ve

rn
m

en
t 

th
at

 w
il

l 
ac

t 
as

 g
ra

n
te

e.
G

ra
n

t 
aw

ar
d

 m
ea

n
s 

to
ta

l 
of

 F
ed

er
al

an
d

 n
on

-F
ed

er
al

 c
on

tr
ib

u
ti

on
s 

to
co

m
p

le
te

 t
h

e 
ap

p
ro

ve
d

 s
co

p
e 

of
 w

or
k.

G
ra

n
te

e 
m

ea
n

s 
th

e 
go

ve
rn

m
en

t 
to

w
h

ic
h

 a
 g

ra
n

t 
is

 a
w

ar
d

ed
 a

n
d

 w
h

ic
h

 i
s

ac
co

u
n

ta
bl

e 
fo

r 
th

e 
u

se
 o

f 
th

e 
fu

n
d

s
p

ro
vi

d
ed

. T
h

e 
gr

an
te

e 
is

 t
h

e 
en

ti
re

 l
eg

al
en

ti
ty

 e
ve

n
 i

f 
on

ly
 a

 p
ar

ti
cu

la
r

co
m

p
on

en
t 

of
 t

h
e 

en
ti

ty
 i

s 
d

es
ig

n
at

ed
 i

n
th

e 
gr

an
t 

aw
ar

d
 d

oc
u

m
en

t.
 G

en
er

al
ly

,
th

e 
S

ta
te

 i
s 

th
e 

gr
an

te
e.

 H
ow

ev
er

, a
n

In
d

ia
n

 t
ri

ba
l 

go
ve

rn
m

en
t 

m
ay

 c
h

oo
se

 t
o

be
 a

 g
ra

n
te

e,
 o

r 
it

 m
ay

 a
ct

 a
s 

a
su

bg
ra

n
te

e 
u

n
d

er
 t

h
e 

S
ta

te
. A

n
 I

n
d

ia
n

tr
ib

al
 g

ov
er

n
m

en
t 

ac
ti

n
g 

as
 a

 g
ra

n
te

e
w

il
l 

as
su

m
e 

th
e 

re
sp

on
si

bi
li

ti
es

 o
f 

a
‘‘s

ta
te

’’,
 u

n
d

er
 t

h
is

 s
u

bp
ar

t,
 f

or
 t

h
e

p
u

rp
os

es
 o

f 
ad

m
in

is
te

ri
n

g 
th

e 
gr

an
t.

In
d

ia
n

 t
ri

ba
l g

ov
er

n
m

en
t 

m
ea

n
s 

an
y

F
ed

er
al

ly
 r

ec
og

n
iz

ed
 g

ov
er

n
in

g 
bo

d
y 

of
an

 I
n

d
ia

n
 o

r 
A

la
sk

a 
N

at
iv

e 
tr

ib
e,

 b
an

d
,

n
at

io
n

, p
u

eb
lo

, v
il

la
ge

, o
r 

co
m

m
u

n
it

y
th

at
 t

h
e 

S
ec

re
ta

ry
 o

f 
In

te
ri

or
ac

kn
ow

le
d

ge
s 

to
 e

xi
st

 a
s 

an
 I

n
d

ia
n

 t
ri

be
u

n
d

er
 t

h
e 

F
ed

er
al

ly
 R

ec
og

n
iz

ed
 T

ri
be

L
is

t 
A

ct
 o

f 
19

94
, 2

5 
U

.S
.C

. 4
79

a.
 T

h
is

d
oe

s 
n

ot
 i

n
cl

u
d

e 
A

la
sk

a 
N

at
iv

e
co

rp
or

at
io

n
s,

 t
h

e 
ow

n
er

sh
ip

 o
f 

w
h

ic
h

 i
s

ve
st

ed
 i

n
 p

ri
va

te
 i

n
d

iv
id

u
al

s.
Lo

ca
l M

it
ig

at
io

n
 P

la
n

 i
s 

th
e 

h
az

ar
d

m
it

ig
at

io
n

 p
la

n
 r

eq
u

ir
ed

 o
f 

a 
lo

ca
l 

or
In

d
ia

n
 t

ri
ba

l 
go

ve
rn

m
en

t 
ac

ti
n

g 
as

 a
su

bg
ra

n
te

e 
as

 a
 c

on
d

it
io

n
 o

f 
re

ce
iv

in
g 

a
p

ro
je

ct
 s

u
bg

ra
n

t 
u

n
d

er
 t

h
e 

H
M

G
P

 a
s

ou
tl

in
ed

 i
n

 4
4 

C
F

R
 2

01
.6

.
S

ta
n

d
ar

d
 S

ta
te

 M
it

ig
at

io
n

 P
la

n
 i

s 
th

e
h

az
ar

d
 m

it
ig

at
io

n
 p

la
n

 a
p

p
ro

ve
d

 u
n

d
er

44
 C

F
R

 p
ar

t 
20

1,
 a

s 
a 

co
n

d
it

io
n

 o
f

re
ce

iv
in

g 
S

ta
ff

or
d

 A
ct

 a
ss

is
ta

n
ce

 a
s

ou
tl

in
ed

 i
n

 §
20

1.
4.

S
ta

te
 A

d
m

in
is

tr
at

iv
e 

P
la

n
 f

or
 t

h
e

H
az

ar
d

 M
it

ig
at

io
n

 G
ra

n
t 

P
ro

gr
am

 m
ea

n
s

th
e 

p
la

n
 d

ev
el

op
ed

 b
y 

th
e 

S
ta

te
 t

o
d

es
cr

ib
e 

th
e 

p
ro

ce
d

u
re

s 
fo

r
ad

m
in

is
tr

at
io

n
 o

f 
th

e 
H

M
G

P
.

S
u

bg
ra

n
t 

m
ea

n
s 

an
 a

w
ar

d
 o

f 
fi

n
an

ci
al

as
si

st
an

ce
 u

n
d

er
 a

 g
ra

n
t 

by
 a

 g
ra

n
te

e 
to

an
 e

li
gi

bl
e 

su
bg

ra
n

te
e.

S
u

bg
ra

n
t 

ap
p

li
ca

ti
on

 m
ea

n
s 

th
e

re
qu

es
t 

to
 t

h
e 

gr
an

te
e 

fo
r 

H
M

G
P

 f
u

n
d

in
g

by
 t

h
e 

el
ig

ib
le

 s
u

bg
ra

n
te

e,
 a

s 
ou

tl
in

ed
 i

n
§

20
6.

43
6.

S
u

bg
ra

n
te

e 
m

ea
n

s 
th

e 
go

ve
rn

m
en

t 
or

ot
h

er
 l

eg
al

 e
n

ti
ty

 t
o 

w
h

ic
h

 a
 s

u
bg

ra
n

t 
is

aw
ar

d
ed

 a
n

d
 w

h
ic

h
 i

s 
ac

co
u

n
ta

bl
e 

to
th

e 
gr

an
te

e 
fo

r 
th

e 
u

se
 o

f 
th

e 
fu

n
d

s
p

ro
vi

d
ed

. S
u

bg
ra

n
te

es
 c

an
 b

e 
a 

S
ta

te
ag

en
cy

, l
oc

al
 g

ov
er

n
m

en
t,

 p
ri

va
te

 n
on

-
p

ro
fi

t 
or

ga
n

iz
at

io
n

s,
 o

r 
In

d
ia

n
 t

ri
ba

l
go

ve
rn

m
en

t 
as

 o
u

tl
in

ed
 i

n
 §

20
6.

43
3.

V
er

D
at

e 
11

<
M

A
Y

>
20

00
17

:0
0 

F
eb

 2
5,

 2
00

2
Jk

t 1
97

00
1

P
O

 0
00

00
F

rm
 0

00
10

F
m

t 4
70

1
S

fm
t 4

70
0

E
:\F

R
\F

M
\2

6F
E

R
2.

S
G

M
pf

rm
02

P
sN

: 2
6F

E
R

2



88
53

F
ed

er
al

 R
eg

is
te

r/
V

ol
. 

67
, 

N
o.

 3
8

/T
u

es
d

ay
, 

F
eb

ru
ar

y 
26

, 
20

02
/R

u
le

s 
an

d
 R

eg
u

la
ti

on
s

In
d

ia
n

 t
ri

ba
l 

go
ve

rn
m

en
ts

 a
ct

in
g 

as
 a

su
bg

ra
n

te
e 

ar
e 

ac
co

u
n

ta
bl

e 
to

 t
h

e 
S

ta
te

gr
an

te
e.

4.
 R

ev
is

e 
§

20
6.

43
2(

b)
 t

o 
re

ad
 a

s
fo

ll
ow

s:

§
20

6.
43

2
F

ed
er

al
 g

ra
n

t 
as

si
st

an
ce

.

* 
* 

* 
* 

*
(b

) 
A

m
ou

n
ts

 o
f 

as
si

st
an

ce
. T

h
e 

to
ta

l 
of

F
ed

er
al

 a
ss

is
ta

n
ce

 u
n

d
er

 t
h

is
 s

u
bp

ar
t

sh
al

l 
n

ot
 e

xc
ee

d
 e

it
h

er
 1

5 
or

 2
0 

p
er

ce
n

t
of

 t
h

e 
to

ta
l 

es
ti

m
at

ed
 F

ed
er

al
 a

ss
is

ta
n

ce
(e

xc
lu

d
in

g 
ad

m
in

is
tr

at
iv

e 
co

st
s)

p
ro

vi
d

ed
 f

or
 a

 m
aj

or
 d

is
as

te
r 

u
n

d
er

 4
2

U
.S

.C
. 5

17
0b

, 5
17

2,
 5

17
3,

 5
17

4,
 5

17
7,

51
78

, 5
18

3,
 a

n
d

 5
20

1 
as

 f
ol

lo
w

s:
(1

) 
F

if
te

en
 (

15
) 

p
er

ce
n

t.
 E

ff
ec

ti
ve

N
ov

em
be

r 
1,

 2
00

3,
 a

 S
ta

te
 w

it
h

 a
n

ap
p

ro
ve

d
 S

ta
n

d
ar

d
 S

ta
te

 M
it

ig
at

io
n

P
la

n
, w

h
ic

h
 m

ee
ts

 t
h

e 
re

qu
ir

em
en

ts
ou

tl
in

ed
 i

n
 4

4 
C

F
R

 2
01

.4
, s

h
al

l 
be

el
ig

ib
le

 f
or

 a
ss

is
ta

n
ce

 u
n

d
er

 t
h

e 
H

M
G

P
n

ot
 t

o 
ex

ce
ed

 1
5 

p
er

ce
n

t 
of

 t
h

e 
to

ta
l

es
ti

m
at

ed
 F

ed
er

al
 a

ss
is

ta
n

ce
 d

es
cr

ib
ed

in
 t

h
is

 p
ar

ag
ra

p
h

. U
n

ti
l 

th
at

 d
at

e,
ex

is
ti

n
g,

 a
p

p
ro

ve
d

 S
ta

te
 M

it
ig

at
io

n
P

la
n

s 
w

il
l 

be
 a

cc
ep

te
d

.
(2

) 
T

w
en

ty
 (

20
) 

p
er

ce
n

t.
 A

 S
ta

te
 w

it
h

an
 a

p
p

ro
ve

d
 E

n
h

an
ce

d
 S

ta
te

 M
it

ig
at

io
n

P
la

n
, i

n
 e

ff
ec

t 
p

ri
or

 t
o 

th
e 

d
is

as
te

r
d

ec
la

ra
ti

on
, w

h
ic

h
 m

ee
ts

 t
h

e
re

qu
ir

em
en

ts
 o

u
tl

in
ed

 i
n

 4
4 

C
F

R
 2

01
.5

sh
al

l 
be

 e
li

gi
bl

e 
fo

r 
as

si
st

an
ce

 u
n

d
er

 t
h

e
H

M
G

P
 n

ot
 t

o 
ex

ce
ed

 2
0 

p
er

ce
n

t 
of

 t
h

e
to

ta
l 

es
ti

m
at

ed
 F

ed
er

al
 a

ss
is

ta
n

ce
d

es
cr

ib
ed

 i
n

 t
h

is
 p

ar
ag

ra
p

h
.

(3
) 

T
h

e 
es

ti
m

at
es

 o
f 

F
ed

er
al

 a
ss

is
ta

n
ce

u
n

d
er

 t
h

is
 p

ar
ag

ra
p

h
 (

b)
 s

h
al

l 
be

 b
as

ed
on

 t
h

e 
R

eg
io

n
al

 D
ir

ec
to

r’
s 

es
ti

m
at

e 
of

 a
ll

el
ig

ib
le

 c
os

ts
, a

ct
u

al
 g

ra
n

ts
, a

n
d

ap
p

ro
p

ri
at

e 
m

is
si

on
 a

ss
ig

n
m

en
ts

.
* 

* 
* 

* 
*

5.
 S

ec
ti

on
 2

06
.4

34
 i

s 
am

en
d

ed
 b

y
re

d
es

ig
n

at
in

g 
p

ar
ag

ra
p

h
s 

(b
) 

th
ro

u
gh

 (
g)

as
 p

ar
ag

ra
p

h
s 

(c
) 

th
ro

u
gh

 (
h

),
re

sp
ec

ti
ve

ly
; a

d
d

in
g 

a 
n

ew
 p

ar
ag

ra
p

h
(b

);
 r

ev
is

in
g 

re
d

es
ig

n
at

ed
 p

ar
ag

ra
p

h
s 

(c
)

in
tr

od
u

ct
or

y 
te

xt
 a

n
d

 (
c)

(1
);

 a
n

d
 r

ev
is

in
g

re
d

es
ig

n
at

ed
 p

ar
ag

ra
p

h
 (

d
) 

to
 r

ea
d

 a
s

fo
ll

ow
s:

§
20

6.
43

4
E

lig
ib

ili
ty

.

* 
* 

* 
* 

*
(b

) 
P

la
n

 r
eq

u
ir

em
en

t.
 (

1)
 F

or
 a

ll
d

is
as

te
rs

 d
ec

la
re

d
 o

n
 o

r 
af

te
r 

N
ov

em
be

r
1,

 2
00

3,
 l

oc
al

 a
n

d
 t

ri
ba

l 
go

ve
rn

m
en

t
ap

p
li

ca
n

ts
 f

or
 s

u
bg

ra
n

ts
, m

u
st

 h
av

e 
an

ap
p

ro
ve

d
 l

oc
al

 m
it

ig
at

io
n

 p
la

n
 i

n
ac

co
rd

an
ce

 w
it

h
 4

4 
C

F
R

 2
01

.6
 p

ri
or

 t
o

re
ce

ip
t 

of
 H

M
G

P
 s

u
bg

ra
n

t 
fu

n
d

in
g.

U
n

ti
l 

N
ov

em
be

r 
1,

 2
00

3,
 l

oc
al

m
it

ig
at

io
n

 p
la

n
s 

m
ay

 b
e 

d
ev

el
op

ed
co

n
cu

rr
en

t 
w

it
h

 t
h

e 
im

p
le

m
en

ta
ti

on
 o

f
su

bg
ra

n
ts

.
(2

) 
R

eg
io

n
al

 D
ir

ec
to

rs
 m

ay
 g

ra
n

t 
an

ex
ce

p
ti

on
 t

o 
th

is
 r

eq
u

ir
em

en
t 

in
ex

tr
ao

rd
in

ar
y 

ci
rc

u
m

st
an

ce
s,

 s
u

ch
 a

s 
in

a 
sm

al
l 

an
d

 i
m

p
ov

er
is

h
ed

 c
om

m
u

n
it

y

w
h

en
 ju

st
if

ic
at

io
n

 i
s 

p
ro

vi
d

ed
. I

n
 t

h
es

e
ca

se
s,

 a
 p

la
n

 w
il

l 
be

 c
om

p
le

te
d

 w
it

h
in

12
 m

on
th

s 
of

 t
h

e 
aw

ar
d

 o
f 

th
e 

p
ro

je
ct

gr
an

t.
 I

f 
a 

p
la

n
 i

s 
n

ot
 p

ro
vi

d
ed

 w
it

h
in

th
is

 t
im

ef
ra

m
e,

 t
h

e 
p

ro
je

ct
 g

ra
n

t 
w

il
l 

be
te

rm
in

at
ed

, a
n

d
 a

n
y 

co
st

s 
in

cu
rr

ed
 a

ft
er

n
ot

ic
e 

of
 g

ra
n

t’
s 

te
rm

in
at

io
n

 w
il

l 
n

ot
 b

e
re

im
bu

rs
ed

 b
y 

F
E

M
A

.
(c

) 
M

in
im

u
m

 p
ro

je
ct

 c
ri

te
ri

a.
 T

o 
be

el
ig

ib
le

 f
or

 t
h

e 
H

az
ar

d
 M

it
ig

at
io

n
 G

ra
n

t
P

ro
gr

am
, a

 p
ro

je
ct

 m
u

st
:

(1
) 

B
e 

in
 c

on
fo

rm
an

ce
 w

it
h

 t
h

e 
S

ta
te

M
it

ig
at

io
n

 P
la

n
 a

n
d

 L
oc

al
 M

it
ig

at
io

n
P

la
n

 a
p

p
ro

ve
d

 u
n

d
er

 4
4 

C
F

R
 p

ar
t 

20
1;

* 
* 

* 
* 

*
(d

) 
E

li
gi

bl
e 

ac
ti

vi
ti

es
. (

1)
 P

la
n

n
in

g.
 U

p
to

 7
%

 o
f 

th
e 

S
ta

te
’s

 H
M

G
P

 g
ra

n
t 

m
ay

 b
e

u
se

d
 t

o 
d

ev
el

op
 S

ta
te

, t
ri

ba
l 

an
d

/o
r 

lo
ca

l
m

it
ig

at
io

n
 p

la
n

s 
to

 m
ee

t 
th

e 
p

la
n

n
in

g
cr

it
er

ia
 o

u
tl

in
ed

 i
n

 4
4 

C
F

R
 p

ar
t 

20
1.

(2
) 

T
yp

es
 o

f 
p

ro
je

ct
s.

 P
ro

je
ct

s 
m

ay
 b

e
of

 a
n

y 
n

at
u

re
 t

h
at

 w
il

l 
re

su
lt

 i
n

p
ro

te
ct

io
n

 t
o 

p
u

bl
ic

 o
r 

p
ri

va
te

 p
ro

p
er

ty
.

E
li

gi
bl

e 
p

ro
je

ct
s 

in
cl

u
d

e,
 b

u
t 

ar
e 

n
ot

li
m

it
ed

 t
o:

(i
) 

S
tr

u
ct

u
ra

l 
h

az
ar

d
 c

on
tr

ol
 o

r
p

ro
te

ct
io

n
 p

ro
je

ct
s;

(i
i)

 C
on

st
ru

ct
io

n
 a

ct
iv

it
ie

s 
th

at
 w

il
l

re
su

lt
 i

n
 p

ro
te

ct
io

n
 f

ro
m

 h
az

ar
d

s;
(i

ii
) 

R
et

ro
fi

tt
in

g 
of

 f
ac

il
it

ie
s;

(i
v)

 P
ro

p
er

ty
 a

cq
u

is
it

io
n

 o
r 

re
lo

ca
ti

on
,

as
 d

ef
in

ed
 i

n
 p

ar
ag

ra
p

h
 (

e)
 o

f 
th

is
se

ct
io

n
;

(v
) 

D
ev

el
op

m
en

t 
of

 S
ta

te
 o

r 
lo

ca
l

m
it

ig
at

io
n

 s
ta

n
d

ar
d

s;
(v

i)
 D

ev
el

op
m

en
t 

of
 c

om
p

re
h

en
si

ve
m

it
ig

at
io

n
 p

ro
gr

am
s 

w
it

h
im

p
le

m
en

ta
ti

on
 a

s 
an

 e
ss

en
ti

al
co

m
p

on
en

t;
(v

ii
) 

D
ev

el
op

m
en

t 
or

 i
m

p
ro

ve
m

en
t 

of
w

ar
n

in
g 

sy
st

em
s.

* 
* 

* 
* 

*
6.

 R
ev

is
e 

§
20

6.
43

5(
a)

 t
o 

re
ad

 a
s

fo
ll

ow
s:

§
20

6.
43

5
P

ro
je

ct
 id

en
ti

fi
ca

it
o

n
 a

n
d

se
le

ct
io

n
 c

ri
te

ri
a.

(a
) 

Id
en

ti
fi

ca
ti

on
. I

t 
is

 t
h

e 
S

ta
te

’s
re

sp
on

si
bi

li
ty

 t
o 

id
en

ti
fy

 a
n

d
 s

el
ec

t
el

ig
ib

le
 h

az
ar

d
 m

it
ig

at
io

n
 p

ro
je

ct
s.

 A
ll

fu
n

d
ed

 p
ro

je
ct

s 
m

u
st

 b
e 

co
n

si
st

en
t 

w
it

h
th

e 
S

ta
te

 M
it

ig
at

io
n

 P
la

n
. H

az
ar

d
M

it
ig

at
io

n
 p

ro
je

ct
s 

sh
al

l 
be

 i
d

en
ti

fi
ed

an
d

 p
ri

or
it

iz
ed

 t
h

ro
u

gh
 t

h
e 

S
ta

te
, I

n
d

ia
n

tr
ib

al
, a

n
d

 l
oc

al
 p

la
n

n
in

g 
p

ro
ce

ss
.

* 
* 

* 
* 

*
7.

 R
ev

is
e 

§
20

6.
43

6 
to

 r
ea

d
 a

s 
fo

ll
ow

s:

§
20

6.
43

6
A

p
p

lic
at

io
n

 p
ro

ce
d

u
re

s.
(a

) 
G

en
er

al
. T

h
is

 s
ec

ti
on

 d
es

cr
ib

es
 t

h
e

p
ro

ce
d

u
re

s 
to

 b
e 

u
se

d
 b

y 
th

e 
gr

an
te

e 
in

su
bm

it
ti

n
g 

an
 a

p
p

li
ca

ti
on

 f
or

 H
M

G
P

fu
n

d
in

g.
 U

n
d

er
 t

h
e 

H
M

G
P

, t
h

e 
S

ta
te

 o
r

In
d

ia
n

 t
ri

ba
l 

go
ve

rn
m

en
t 

is
 t

h
e 

gr
an

te
e

an
d

 i
s 

re
sp

on
si

bl
e 

fo
r 

p
ro

ce
ss

in
g

su
bg

ra
n

ts
 t

o 
ap

p
li

ca
n

ts
 i

n
 a

cc
or

d
an

ce
w

it
h

 4
4 

C
F

R
 p

ar
t 

13
 a

n
d

 t
h

is
 p

ar
t 

20
6.

S
u

bg
ra

n
te

es
 a

re
 a

cc
ou

n
ta

bl
e 

to
 t

h
e

gr
an

te
e.

(b
) 

G
ov

er
n

or
’s

 A
u

th
or

iz
ed

R
ep

re
se

n
ta

ti
ve

. T
h

e 
G

ov
er

n
or

’s
A

u
th

or
iz

ed
 R

ep
re

se
n

ta
ti

ve
 s

er
ve

s 
as

 t
h

e
gr

an
t 

ad
m

in
is

tr
at

or
 f

or
 a

ll
 f

u
n

d
s

p
ro

vi
d

ed
 u

n
d

er
 t

h
e 

H
az

ar
d

 M
it

ig
at

io
n

G
ra

n
t 

P
ro

gr
am

. T
h

e 
G

ov
er

n
or

’s
A

u
th

or
iz

ed
 R

ep
re

se
n

ta
ti

ve
’s

re
sp

on
si

bi
li

ti
es

 a
s 

th
ey

 p
er

ta
in

 t
o

p
ro

ce
d

u
re

s 
ou

tl
in

ed
 i

n
 t

h
is

 s
ec

ti
on

in
cl

u
d

e 
p

ro
vi

d
in

g 
te

ch
n

ic
al

 a
d

vi
ce

 a
n

d
as

si
st

an
ce

 t
o 

el
ig

ib
le

 s
u

bg
ra

n
te

es
, a

n
d

en
su

ri
n

g 
th

at
 a

ll
 p

ot
en

ti
al

 a
p

p
li

ca
n

ts
 a

re
aw

ar
e 

of
 a

ss
is

ta
n

ce
 a

va
il

ab
le

 a
n

d
su

bm
is

si
on

 o
f 

th
os

e 
d

oc
u

m
en

ts
n

ec
es

sa
ry

 f
or

 g
ra

n
t 

aw
ar

d
.

(c
) 

H
az

ar
d

 m
it

ig
at

io
n

 a
p

p
li

ca
ti

on
.

U
p

on
 i

d
en

ti
fi

ca
ti

on
 o

f 
m

it
ig

at
io

n
m

ea
su

re
s,

 t
h

e 
S

ta
te

 (
G

ov
er

n
or

’s
A

u
th

or
iz

ed
 R

ep
re

se
n

ta
ti

ve
) 

w
il

l 
su

bm
it

it
s 

H
az

ar
d

 M
it

ig
at

io
n

 G
ra

n
t 

P
ro

gr
am

ap
p

li
ca

ti
on

 t
o 

th
e 

F
E

M
A

 R
eg

io
n

al
D

ir
ec

to
r.

 T
h

e 
ap

p
li

ca
ti

on
 w

il
l 

id
en

ti
fy

on
e 

or
 m

or
e 

m
it

ig
at

io
n

 m
ea

su
re

s 
fo

r
w

h
ic

h
 f

u
n

d
in

g 
is

 r
eq

u
es

te
d

. T
h

e
ap

p
li

ca
ti

on
 m

u
st

 i
n

cl
u

d
e 

a 
S

ta
n

d
ar

d
F

or
m

 (
S

F
) 

42
4,

 A
p

p
li

ca
ti

on
 f

or
 F

ed
er

al
A

ss
is

ta
n

ce
, S

F
 4

24
D

, A
ss

u
ra

n
ce

s 
fo

r
C

on
st

ru
ct

io
n

 P
ro

gr
am

s,
 i

f 
ap

p
ro

p
ri

at
e,

an
d

 a
n

 n
ar

ra
ti

ve
 s

ta
te

m
en

t.
 T

h
e

n
ar

ra
ti

ve
 s

ta
te

m
en

t 
w

il
l 

co
n

ta
in

 a
n

y
p

er
ti

n
en

t 
p

ro
je

ct
 m

an
ag

em
en

t
in

fo
rm

at
io

n
 n

ot
 i

n
cl

u
d

ed
 i

n
 t

h
e 

S
ta

te
’s

ad
m

in
is

tr
at

iv
e 

p
la

n
 f

or
 H

az
ar

d
M

it
ig

at
io

n
. T

h
e 

n
ar

ra
ti

ve
 s

ta
te

m
en

t 
w

il
l

al
so

 s
er

ve
 t

o 
id

en
ti

fy
 t

h
e 

sp
ec

if
ic

m
it

ig
at

io
n

 m
ea

su
re

s 
fo

r 
w

h
ic

h
 f

u
n

d
in

g
is

 r
eq

u
es

te
d

. I
n

fo
rm

at
io

n
 r

eq
u

ir
ed

 f
or

ea
ch

 m
it

ig
at

io
n

 m
ea

su
re

 s
h

al
l 

in
cl

u
d

e
th

e 
fo

ll
ow

in
g:

(1
) 

N
am

e 
of

 t
h

e 
su

bg
ra

n
te

e,
 i

f 
an

y;
(2

) 
S

ta
te

 o
r 

lo
ca

l 
co

n
ta

ct
 f

or
 t

h
e

m
ea

su
re

;
(3

) 
L

oc
at

io
n

 o
f 

th
e 

p
ro

je
ct

;
(4

) 
D

es
cr

ip
ti

on
 o

f 
th

e 
m

ea
su

re
;

(5
) 

C
os

t 
es

ti
m

at
e 

fo
r 

th
e 

m
ea

su
re

;
(6

) 
A

n
al

ys
is

 o
f 

th
e 

m
ea

su
re

’s
 c

os
t-

ef
fe

ct
iv

en
es

s 
an

d
 s

u
bs

ta
n

ti
al

 r
is

k
re

d
u

ct
io

n
, c

on
si

st
en

t 
w

it
h

 §
20

6.
43

4(
c)

;
(7

) 
W

or
k 

sc
h

ed
u

le
;

(8
) 

Ju
st

if
ic

at
io

n
 f

or
 s

el
ec

ti
on

;
(9

) 
A

lt
er

n
at

iv
es

 c
on

si
d

er
ed

;
(1

0)
 E

n
vi

ro
n

m
en

ta
l 

in
fo

rm
at

io
n

co
n

si
st

en
t 

w
it

h
 4

4 
C

F
R

 p
ar

t 
9,

F
lo

od
p

la
in

 M
an

ag
em

en
t 

an
d

 P
ro

te
ct

io
n

of
 W

et
la

n
d

s,
 a

n
d

 4
4 

C
F

R
 p

ar
t 

10
,

E
n

vi
ro

n
m

en
ta

l 
C

on
si

d
er

at
io

n
s.

(d
) 

A
p

p
li

ca
ti

on
 s

u
bm

is
si

on
 t

im
e 

li
m

it
.

T
h

e 
S

ta
te

’s
 a

p
p

li
ca

ti
on

 m
ay

 b
e 

am
en

d
ed

as
 t

h
e 

S
ta

te
 i

d
en

ti
fi

es
 a

n
d

 s
el

ec
ts

 l
oc

al
p

ro
je

ct
 a

p
p

li
ca

ti
on

s 
to

 b
e 

fu
n

d
ed

. T
h

e
S

ta
te

 m
u

st
 s

u
bm

it
 a

ll
 l

oc
al

 H
M

G
P

ap
p

li
ca

ti
on

s 
an

d
 f

u
n

d
in

g 
re

qu
es

ts
 f

or
th

e 
p

u
rp

os
e 

of
 i

d
en

ti
fy

in
g 

n
ew

 p
ro

je
ct

s
to

 t
h

e 
R

eg
io

n
al

 D
ir

ec
to

r 
w

it
h

in
 1

2
m

on
th

s 
of

 t
h

e 
d

at
e 

of
 d

is
as

te
r

d
ec

la
ra

ti
on

.
(e

) 
E

xt
en

si
on

s.
 T

h
e 

S
ta

te
 m

ay
 r

eq
u

es
t

th
e 

R
eg

io
n

al
 D

ir
ec

to
r 

to
 e

xt
en

d
 t

h
e

ap
p

li
ca

ti
on

 t
im

e 
li

m
it

 b
y 

30
 t

o 
90

 d
ay

V
er

D
at

e 
11

<
M

A
Y

>
20

00
17

:0
0 

F
eb

 2
5,

 2
00

2
Jk

t 1
97

00
1

P
O

 0
00

00
F

rm
 0

00
11

F
m

t 4
70

1
S

fm
t 4

70
0

E
:\F

R
\F

M
\2

6F
E

R
2.

S
G

M
pf

rm
02

P
sN

: 2
6F

E
R

2

88
54

F
ed

er
al

 R
eg

is
te

r/
V

ol
. 

67
, 

N
o.

 3
8

/T
u

es
d

ay
, 

F
eb

ru
ar

y 
26

, 
20

02
/R

u
le

s 
an

d
 R

eg
u

la
ti

on
s

in
cr

em
en

ts
, n

ot
 t

o 
ex

ce
ed

 a
 t

ot
al

 o
f 

18
0

d
ay
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r u
pd

at
e 

of
 m

iti
ga

tio
n 

pl
an

s s
ha

ll 
no

t e
xc

ee
d 

$5
0,

00
0 

Fe
de

ra
l s

ha
re

 
to

 a
ny

 A
pp

lic
an

t o
r $

25
,0

00
 F

ed
er

al
 sh

ar
e 

to
 a

ny
 su

ba
pp

lic
an

t (
Pa

rt 
V

, E
.3

); 
an

d 

	
 

Th
er

e 
is

 n
o 

lo
ng

er
 a

 re
st

ric
tio

n 
th

at
 a

 p
la

nn
in

g 
gr

an
t c

an
 o

nl
y 

be
 a

w
ar

de
d 

no
t m

or
e 

th
an

 o
nc

e 
ev

er
y 

5 
ye

ar
s t

o 
a 

St
at

e 
or

 c
om

m
un

ity
. 


	 

Fo
r D

up
lic

at
io

n 
of

 B
en

ef
its

 (D
O

B
), 

H
M

A
 d

oe
s n

ot
 re

qu
ire

 th
at

 p
ro

pe
rty

 o
w

ne
rs

 se
ek

 
as

si
st

an
ce

 fr
om

 o
th

er
 so

ur
ce

s (
w

ith
 th

e 
ex

ce
pt

io
n 

of
 in

su
ra

nc
e)

;  
 


	 

H
ow

ev
er

, o
th

er
 a

ss
is

ta
nc

e 
an

tic
ip

at
ed

 o
r r

ec
ei

ve
d 

m
us

t b
e 

re
po

rte
d 

(P
ar

t I
V,

 C
.4

). 
A

 
Pr

iv
ac

y 
A

ct
 n

ot
ic

e 
is

 re
qu

ire
d 

to
 b

e 
pr

ov
id

ed
 to

 h
om

eo
w

ne
rs

 p
ar

tic
ip

at
in

g 
in

 m
iti

ga
tio

n 
pr

oj
ec

ts
; 


	 

Fo
r H

M
G

P
, t

he
 p

ur
ch

as
e 

an
d 

in
st

al
la

tio
n 

of
 st

an
d-

al
on

e 
ge

ne
ra

to
rs

 a
re

 e
lig

ib
le

 u
nd

er
 

re
gu

la
r H

M
G

P 
fu

nd
in

g 
if 

th
ey

 p
ro

te
ct

 a
 c

rit
ic

al
 fa

ci
lit

y 
an

d 
m

ee
t a

ll 
ot

he
r p

ro
gr

am
 

el
ig

ib
ili

ty
 c

rit
er

ia
 (P

ar
t 

IV
, D

.1
.1

); 


	 

Fo
r H

M
G

P
 an

d 
th

e 
P

D
M

 P
ro

gr
am

, g
en

er
at

or
s a

nd
/o

r r
el

at
ed

 e
qu

ip
m

en
t p

ur
ch

as
es

 (e
.g

., 
ge

ne
ra

to
r h

oo
k-

up
s)

 th
at

 a
re

 n
ot

 st
an

d-
al

on
e 

ar
e 

co
ns

id
er

ed
 e

lig
ib

le
 w

he
n 

th
e 

ge
ne

ra
to

r 
an

d 
re

la
te

d 
eq

ui
pm

en
t d

ire
ct

ly
 re

la
te

s t
o 

th
e 

ha
za

rd
 b

ei
ng

 m
iti

ga
te

d 
an

d 
is

 p
ar

t o
f a

 m
or

e 
co

m
pr

eh
en

si
ve

 p
ro

je
ct

 (P
ar

t  
IV

, D
.1

.1
); 


	 

Fo
r n

on
-s

tru
ct

ur
al

 re
tro

fit
s, 

th
e 

el
ev

at
io

n 
of

 u
til

iti
es

 is
 a

n 
el

ig
ib

le
 a

ct
iv

ity
 (P

ar
t 

IV
, D

.1
.1

); 


	 

FE
M

A
 P

ol
ic

y 
10

4-
00

8-
01

, “
H

az
ar

d 
M

iti
ga

tio
n 

A
ss

is
ta

nc
e 

fo
r W

in
d 

R
et

ro
fit

 P
ro

je
ct

s f
or

 
Ex

is
tin

g 
R

es
id

en
tia

l B
ui

ld
in

gs
” 

da
te

d 
N

ov
em

be
r 1

6,
 2

01
2,

 h
as

 b
ee

n 
in

co
rp

or
at

ed
 (P

ar
t I

V,
 

D
.1

.1
). 

W
ith

 th
e 

re
le

as
e 

of
 th

is
 H

M
A

 U
ni

fie
d 

G
ui

da
nc

e,
 th

e 
po

lic
y 

ha
s b

ee
n 

su
pe

rs
ed

ed
; 


	 

A
 m

iti
ga

tio
n 

pl
an

ni
ng

 su
bg

ra
nt

 a
w

ar
d 

ca
n 

re
su

lt 
in

 a
 m

iti
ga

tio
n 

pl
an

 a
do

pt
ed

 b
y 

th
e 

ju
ris

di
ct

io
n(

s)
 a

nd
 a

pp
ro

ve
d 

by
 F

EM
A

 o
r i

t c
an

 a
ls

o 
in

cl
ud

e 
pl

an
ni

ng
-r

el
at

ed
 a

ct
iv

iti
es

 a
s 

ou
tli

ne
d 

in
 4

4 
C

FR
 P

ar
ts

 2
01

 a
nd

 2
06

 (P
ar

t 
IV

, D
.1

.2
); 


	 

FE
M

A
 M

iti
ga

tio
n 

Pl
an

ni
ng

 M
em

or
an

du
m

 (M
T-

PL
) #

2 
“G

ui
da

nc
e 

Fo
r F

EM
A

 R
eg

io
na

l 
D

ire
ct

or
s R

eg
ar

di
ng

 “
Ex

tra
or

di
na

ry
 C

irc
um

st
an

ce
s”

 u
nd

er
 w

hi
ch

 a
n 

H
M

G
P 

Pr
oj

ec
t G

ra
nt

 
m

ay
 b

e 
aw

ar
de

d 
to

 L
oc

al
 Ju

ris
di

ct
io

ns
 w

ith
ou

t a
n 

A
pp

ro
ve

d 
Lo

ca
l M

iti
ga

tio
n 

Pl
an

” 
da

te
d 

O
ct

ob
er

 2
8,

 2
00

5,
 h

as
 b

ee
n 

in
co

rp
or

at
ed

. 
W

ith
 th

e 
re

le
as

e 
of

 th
is

 H
M

A
 U

ni
fie

d 
G

ui
da

nc
e,

 th
e 

m
em

o 
ha

s b
ee

n 
su

pe
rs

ed
ed

; 


	 

Fo
r P

D
M

 a
nd

 F
M

A
 p

ro
je

ct
 su

bg
ra

nt
s, 

th
e 

R
eg

io
n 

m
ay

 a
pp

ly
 e

xt
ra

or
di

na
ry

 c
irc

um
st

an
ce

s, 
w

he
n 

ju
st

ifi
ca

tio
n 

is
 p

ro
vi

de
d,

 w
ith

 c
on

cu
rr

en
ce

 re
ce

iv
ed

 fr
om

 F
EM

A
 H

ea
dq

ua
rte

rs
 (R

is
k 

R
ed

uc
tio

n 
an

d 
R

is
k 

A
na

ly
si

s D
iv

is
io

ns
) p

rio
r t

o 
gr

an
tin

g 
an

 e
xc

ep
tio

n 
(P

ar
t I

V,
 D

.5
); 


	 

Fo
r t

he
 P

D
M

 P
ro

gr
am

, t
he

 F
ed

er
al

 sh
ar

e 
to

 u
pd

at
e 

a 
ha

za
rd

 m
iti

ga
tio

n 
pl

an
 h

as
 b

ee
n 

re
du

ce
d 

to
 $

30
0,

00
0 

(P
ar

t V
, E

.2
); 


	 

A
pp

lic
at

io
ns

 m
us

t c
on

ta
in

 m
in

im
al

 in
fo

rm
at

io
n 

in
 o

rd
er

 fo
r F

EM
A

 to
 b

e 
ab

le
 to

 m
ak

e 
a 

ge
ne

ra
l e

lig
ib

ili
ty

 d
et

er
m

in
at

io
n 

(P
ar

t V
, G

.2
); 

P
ar

t I
. F

un
di

n
g

 O
pp

or
tu

ni
ty

 D
es

cr
ip

tio
n 

5 

 

 
 

 
 

 
 

 

 

 
 

 
  

 
  

 

      

 

   


	 

A
pp

lic
at

io
ns

 o
r s

ub
ap

pl
ic

at
io

ns
 su

bm
itt

ed
 to

 F
EM

A
 th

at
 d

o 
no

t c
on

ta
in

 th
e 

m
in

im
al

 
el

ig
ib

ili
ty

 c
rit

er
ia

 a
re

 su
bj

ec
t t

o 
im

m
ed

ia
te

 d
en

ia
l (

Pa
rt 

V,
 G

.2
); 

♦
G

re
at

es
t S

av
in

gs
 to

 th
e 

Fu
nd

 (G
ST

F)
 e

xt
en

ds
 to

 p
ro

pe
rti

es
 u

nd
er

 H
M

A
 (P

ar
t V

, I
);


	 

A
n 

ex
pe

di
te

d 
co

st
-e

ffe
ct

iv
en

es
s m

et
ho

do
lo

gy
 (s

ub
st

an
tia

l d
am

ag
e 

w
ai

ve
r)

 is
 a

va
ila

bl
e 

fo
r 

pr
op

er
ty

 a
cq

ui
si

tio
n 

pr
oj

ec
ts

 w
he

n 
ce

rta
in

 c
on

di
tio

ns
 a

re
 m

et
 u

nd
er

 a
ll 

H
M

A
 p

ro
gr

am
s;

 
th

is
 w

as
 p

re
vi

ou
sl

y 
lim

ite
d 

to
 H

M
G

P 
(P

ar
t V

, I
); 


	 

FE
M

A
 P

ol
ic

y 
10

8-
02

4-
01

, “
C

on
si

de
ra

tio
n 

of
 E

nv
iro

nm
en

ta
l B

en
ef

its
 in

 th
e 

Ev
al

ua
tio

n 
of

 
A

cq
ui

si
tio

n 
Pr

oj
ec

ts
 u

nd
er

 th
e 

H
az

ar
d 

M
iti

ga
tio

n 
A

ss
is

ta
nc

e 
(H

M
A

) P
ro

gr
am

s”
 d

at
ed

 
Ju

ne
 1

8,
 2

01
3,

 h
as

 b
ee

n 
in

co
rp

or
at

ed
 (P

ar
t V

, I
). 

W
ith

 th
e 

re
le

as
e 

of
 th

is
 H

M
A

 U
ni

fie
d 

G
ui

da
nc

e,
 th

is
 p

ol
ic

y 
ha

s b
ee

n 
in

co
rp

or
at

ed
; 


	 

G
re

en
 o

pe
n 

sp
ac

e 
an

d 
rip

ar
ia

n 
ar

ea
 b

en
ef

its
 c

an
 n

ow
 b

e 
in

cl
ud

ed
 in

 th
e 

pr
oj

ec
t b

en
ef

it 
co

st
 ra

tio
 (B

C
R

) o
nc

e 
th

e 
pr

oj
ec

t B
C

R
 re

ac
he

s 0
.7

5 
or

 g
re

at
er

. 
Th

e 
in

cl
us

io
n 

of
 

en
vi

ro
nm

en
ta

l b
en

ef
its

 in
 th

e 
pr

oj
ec

t B
C

R
 is

 li
m

ite
d 

to
 a

cq
ui

si
tio

n-
re

la
te

d 
ac

tiv
iti

es
; 


	 

FE
M

A
 re

co
m

m
en

ds
 se

ve
ra

l H
M

A
 e

ffi
ci

en
ci

es
 to

 fa
ci

lit
at

e 
FE

M
A

 re
vi

ew
 a

nd
 a

pp
ro

va
l 

(P
ar

t V
I, 

A
.5

); 


	 

FE
M

A
 p

ro
vi

de
s t

im
el

in
es

 fo
r A

pp
lic

an
ts

 to
 c

om
pl

y 
w

ith
 re

qu
es

ts
 fo

r i
nf

or
m

at
io

n 
(R

FI
) 

(P
ar

t V
I, 

B
.2

.1
); 


	 

FE
M

A
 c

la
rif

ie
s t

he
 c

on
si

de
ra

tio
n 

of
 a

dd
iti

on
al

 in
fo

rm
at

io
n 

in
 su

pp
or

t o
f a

 su
ba

pp
lic

at
io

n 
(P

ar
t V

I, 
B

.5
); 


	 

FE
M

A
 c

la
rif

ie
s t

ha
t r

eq
ue

st
s f

or
 S

co
pe

 o
f W

or
k 

C
ha

ng
es

 m
us

t a
dd

re
ss

 th
e 

ne
ed

 fo
r t

he
 

ch
an

ge
 th

ro
ug

h 
a 

re
vi

se
d 

sc
op

e,
 sc

he
du

le
, a

nd
 b

ud
ge

t (
Pa

rt 
V

II
, B

.2
); 


	 

FE
M

A
 c

la
rif

ie
s w

he
n 

pr
io

r F
EM

A
 a

pp
ro

va
l i

s n
ee

de
d 

fo
r a

 b
ud

ge
t c

ha
ng

e 
(P

ar
t V

II
, B

.3
); 


	 

W
ith

 th
e 

pu
bl

ic
at

io
n 

of
 th

is
 H

M
A

 U
ni

fie
d 

G
ui

da
nc

e,
 th

e 
Pe

rio
d 

of
 P

er
fo

rm
an

ce
 (P

O
P)

 fo
r 

th
e 

pr
og

ra
m

s b
eg

in
s w

ith
 th

e 
op

en
in

g 
of

 th
e 

ap
pl

ic
at

io
n 

pe
rio

d 
an

d 
en

ds
 n

o 
la

te
r t

ha
n 

36
 

m
on

th
s f

ro
m

 th
e 

cl
os

e 
of

 th
e 

ap
pl

ic
at

io
n 

pe
rio

d.
  A

ll 
re

qu
es

ts
 to

 e
xt

en
d 

th
e 

gr
an

t P
O

P 
be

yo
nd

 1
2 

m
on

th
s f

ro
m

 th
e 

or
ig

in
al

 g
ra

nt
 P

O
P 

te
rm

in
at

io
n 

da
te

 m
us

t b
e 

ap
pr

ov
ed

 b
y 

FE
M

A
 H

ea
dq

ua
rte

rs
 (P

ar
t V

II
, B

.4
); 


	 

FE
M

A
 m

ay
 e

le
ct

 to
 p

ro
vi

de
 fu

nd
in

g 
fo

r c
er

ta
in

 p
ro

je
ct

s i
n 

in
cr

em
en

ta
l a

m
ou

nt
s  

(S
tra

te
gi

c 
Fu

nd
s M

an
ag

em
en

t [
SF

M
])

 (P
ar

t V
II

, B
.5

.1
); 


	 

Th
e 

G
ra

nt
ee

 m
us

t n
ot

ify
 F

EM
A

 o
f e

ac
h 

pr
op

er
ty

 fo
r w

hi
ch

 se
ttl

em
en

t w
as

 c
om

pl
et

ed
 in

 
th

at
 q

ua
rte

r (
Pa

rt 
V

II
, C

.2
); 


	 

Th
e 

H
M

G
P 

fin
al

 lo
ck

-in
 w

ill
 b

e 
es

ta
bl

is
he

d 
12

 m
on

th
s a

fte
r d

at
e 

of
 d

ec
la

ra
tio

n.
  T

he
 fi

na
l 

lo
ck

-in
 a

m
ou

nt
 m

ay
 b

e 
gr

ea
te

r t
ha

n 
or

 le
ss

 th
an

 th
e 

pr
ev

io
us

 c
al

cu
la

tio
ns

.  
B

ec
au

se
 th

e 
lo

ck
-in

 e
st

im
at

e 
is

 su
bj

ec
t t

o 
ch

an
ge

, F
EM

A
 w

ill
 n

ot
 o

bl
ig

at
e 

m
or

e 
th

an
 7

5 
pe

rc
en

t o
f 

an
y 

es
tim

at
e 

pr
io

r t
o 

th
e 

ca
lc

ul
at

io
n 

of
 th

e 
fin

al
 lo

ck
-in

 w
ith

ou
t c

on
cu

rr
en

ce
 o

f t
he

 
R

eg
io

na
l A

dm
in

is
tra

to
r o

r F
ed

er
al

 C
oo

rd
in

at
in

g 
O

ff
ic

er
 w

ith
 D

is
as

te
r R

ec
ov

er
y 

M
an

ag
er

 

P
ar

t I
. F

un
di

n
g

 O
pp

or
tu

ni
ty

 D
es

cr
ip

tio
n 
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   A
ut

ho
rit

y 
an

d 
th

e 
O

ff
ic

e 
of

 C
hi

ef
 F

in
an

ci
al

 O
ff

ic
er

  (
Pa

rt 
IX

, A
.3

);


	 

W
ith

 th
e 

re
le

as
e 

of
 th

is
 g

ui
da

nc
e,

 S
ec

tio
n 

11
04

 o
f t

he
 S

R
IA

 is
 in

co
rp

or
at

ed
 a

s A
dv

an
ce

 
A

ss
is

ta
nc

e 
in

 (P
ar

t I
X

, A
.9

); 


	 

A
dv

an
ce

 A
ss

is
ta

nc
e 

ca
n 

be
 u

se
d 

to
 a

cc
el

er
at

e 
th

e 
im

pl
em

en
ta

tio
n 

of
 th

e 
H

M
G

P.
  

A
pp

lic
an

ts
 m

ay
 u

se
 A

dv
an

ce
 A

ss
is

ta
nc

e 
to

 d
ev

el
op

 m
iti

ga
tio

n 
st

ra
te

gi
es

 a
nd

 o
bt

ai
n 

da
ta

 to
 

pr
io

rit
iz

e,
 se

le
ct

, a
nd

 d
ev

el
op

 c
om

pl
et

e 
H

M
G

P 
ap

pl
ic

at
io

ns
 in

 a
 ti

m
el

y 
m

an
ne

r (
Pa

rt 
IX

, 
A

.9
); 


	 

Fo
r a

cq
ui

si
tio

n 
pr

oj
ec

ts
, c

la
rif

ic
at

io
ns

 w
er

e 
m

ad
e 

re
ga

rd
in

g 
th

e 
pu

rc
ha

se
 o

f v
ac

an
t l

an
d,

 
la

nd
 a

lre
ad

y 
ow

ne
d 

by
 a

n 
el

ig
ib

le
 e

nt
ity

, a
nd

 o
ut

st
an

di
ng

 ta
x 

lie
ns

 (A
dd

en
du

m
, P

ar
t A

); 


	 

FE
M

A
 w

ill
 m

ak
e 

a 
de

te
rm

in
at

io
n 

on
 th

e 
op

en
 sp

ac
e 

co
m

pa
tib

ili
ty

 o
f a

cc
es

s t
o 

a 
su

bs
ur

fa
ce

 re
so

ur
ce

 (e
.g

., 
m

in
er

al
 ri

gh
ts

) o
n 

a 
ca

se
-b

y-
ca

se
 b

as
is

 (A
dd

en
du

m
, P

ar
t A

); 
 


	 

A
cq

ui
si

tio
ns

 in
 C

oa
st

al
 B

ar
rie

r R
es

ou
rc

e 
Sy

st
em

 (C
B

R
S)

 u
ni

ts
 a

nd
 O

th
er

 P
ro

te
ct

ed
 A

re
as

 
(O

PA
s)

 a
re

 e
lig

ib
le

 u
nd

er
 a

ll 
H

M
A

 p
ro

gr
am

s i
f t

he
 p

ro
je

ct
s a

re
 o

th
er

w
is

e 
el
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 u
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er
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e 
re

qu
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m
en
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 th
e 
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nd
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is
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nc
e 

(A
dd

en
du

m
, P

ar
t A

); 
 


	 

FE
M

A
 c
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ie
s t
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t t

he
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le
va

nt
 e

ve
nt

 m
ay

 v
ar

y 
un

de
r t
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 H

M
A
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ro

gr
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ev
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m
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nt
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 c

an
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ed
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 d
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A
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ra
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A
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m
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); 


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e 
w
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nc
e 

an
d 

R
ea
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 re
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en
t h

ou
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ng
 a
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w
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m
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 $
22
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00
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O
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); 


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e 
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e 

of
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M
A

 U
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fie
d 

G
ui
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d 
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 d
ef

in
ed
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m
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 d
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 p
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
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n 
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r t
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d 
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ra
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 d
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 b
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 b
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 c
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e 
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gi
es
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at
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at
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ro
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A
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w
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m
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
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at
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at
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at
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ra
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 p
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 p
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A
 p
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t c
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m
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); 
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
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R
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 o
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R
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.  
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re
le

as
e 

of
 th
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 H

M
A

 U
ni
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 p
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
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 p
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 c
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 c
os

ts
 (A

dd
en

du
m

, P
ar

t C
); 


	 

Fo
r s

af
e 

ro
om

 p
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A
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 re
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t c
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 p
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 c
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 p
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l d
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g 
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d 
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t d
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e 
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e 
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er
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ro
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 c
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a 
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n 
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e 
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ur

se
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n 
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at
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at
io

n 
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ke
s 
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h 
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e 

H
M

A
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 p
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ng
 (a

s s
ho
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n 
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ur
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s b
y 
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 d

ev
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op
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e 

m
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n 
al
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rn
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iv

es
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ed

 o
n 

a 
de

fin
ed
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f r
eq

ui
re

m
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ts
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at
 m

ee
t t

he
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at
ed

 p
ur
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se
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nd

 
ne

ed
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f t
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 p
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se

d 
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A

pp
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an
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ou
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ge
d 
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e 
re

pr
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en
ta

tiv
es

 o
f t
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ho
le
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m
m

un
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 p
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in
g 

an
d 

sc
op

in
g 

th
e 

pr
oj

ec
t t

o 
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in
 b

ro
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 c
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m
un

ity
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ip
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n 

an
d 

su
pp

or
t. 

Th
e 

sc
op

in
g 

pr
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es
s i
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lu

de
s t
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en
tif

ic
at

io
n 

an
d 

ev
al

ua
tio

n 
of

 te
ch

ni
ca

l f
ea
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lit
y,

 c
os

t 
re

vi
ew

, c
os

t-e
ffe

ct
iv

en
es

s, 
an

d 
en

vi
ro
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en

ta
l a

nd
 c
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l r
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rc
e 
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er

at
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B
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n 
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te
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m
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s t

o 
en
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l a

nd
 c
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tu
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l r
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ou
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, t
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 m

ay
 b

e 
a 

le
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l r
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en
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o 
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te

r t
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 p
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ct
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Th

e 
pr
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s r
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ts
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 th

e 
de

ve
lo
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en

t o
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 p
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fe
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ed
 p

ro
je

ct
 a

lte
rn
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e 
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at
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th

en
 d

oc
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en
te

d 
th
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ug

h 
th

e 
pr

ep
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at
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n 
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 th
e 
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io
n 
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lic
at
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n.

  A
pp

lic
an
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 a
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su
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an
ts

 sh
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 c
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ho
le

 ra
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e 
of

 p
ro

gr
am

 re
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m

en
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t t
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es
 

of
 p

ro
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 d
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m

en
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at
io

n 
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e 
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g 
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s c
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H
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A

 p
ro

gr
am

 re
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m
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ra
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P
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H
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u
re

 2
: 

G
en

er
al

 S
te

ps
 in
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p
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P
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g 
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e 
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A

 p
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 re
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m
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e 

po
ss
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 c

an
 le
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 d
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M
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ga
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an
ni

ng
; 


 

Te
ch
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lit
y 

an
d 
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fe
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en
es
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
 

Fl
oo
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la

in
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an
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em
en

t a
nd
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ro

te
ct
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n 

of
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
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la
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H
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re
se

rv
at

io
n 

R
ev

ie
w
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 C
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
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
 

C
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ev
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P
ar
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I. 

F
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M
A
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 p
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g 
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s 
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H

M
A
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gr
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It 
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d 
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w
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m
ay

 re
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 se
le

ct
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f p
ro

je
ct

s f
or

 fu
rth

er
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l. 

A
dd

iti
on
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, e
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ly
 

co
ns

id
er

at
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n 
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 A
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an
ce

 A
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is
ta
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e,
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, p
ro

je
ct

 m
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ito
rin

g,
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nd
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ro
je

ct
 c

lo
se

ou
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n 
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e 
de

ci
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on
-m
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oc
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s c
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e 
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e 
sc
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an

d 
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f v
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tio

n 
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an
ni

ng
 

R
ev

ie
w

in
g 

an
d 

in
co

rp
or

at
in

g 
in
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at
io

n 
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e 
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e,
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an
 T
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, o
r l

oc
al

 m
iti

ga
tio

n 
pl

an
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n 

he
lp
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n 

A
pp
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an

t o
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an
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e 
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ve
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f m
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in
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 p
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je
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 sc
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in
g 
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n 
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t 
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d 
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e 
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ba
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an
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in
g 
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e 

m
os
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te

 m
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n 
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 b
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id

en
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ie
d 
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 c
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ra
te
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e 
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e 
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ec
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c 
m

iti
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 c
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 p
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 c
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re
d.
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 b
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e 

FE
M

A
 

Li
br

ar
y 

(s
ee

 h
ttp

://
w

w
w.
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ra
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 re
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e 
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m
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n 
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s p

ot
en
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 a
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r d
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 b
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 m
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s p
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t c
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at
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t b
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 b
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s f
or

 p
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r p
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 re
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t f
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 d
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t c
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r p
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at
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at
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 m
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ra
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 p
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at
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 p
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 p
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at
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 b
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s m
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 p
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r f
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 d
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 b
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t b
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at
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
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 c
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
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 c
ap

ac
ity

 to
 c

om
pl

et
e 

th
e 

m
iti

ga
tio

n 
ac

tiv
ity

 in
 th

e 
tim

e 
sp

ec
ifi

ed
; 


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 b
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 re
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e 

m
ai

nt
en

an
ce

 re
sp

on
si

bi
lit

y;
 


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 d
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p
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p
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
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
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 p
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r p
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
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l o
f t

he
 p

re
vi

ou
s p

la
n.

 

Fo
r p

la
nn

in
g 

re
la

te
d 

ac
tiv

iti
es

, t
he

 S
O

W
 sh

ou
ld

 d
es

cr
ib

e 
th

e:
 


	 

Fi
na

l p
ro

du
ct

(s
); 


	 

Pr
oc

es
s a

nd
 le

ve
l o

f e
ffo

rt 
to

 d
ev

el
op

 th
e 

fin
al

 p
ro

du
ct

(s
), 

in
cl

ud
in

g 
ke

y 
m

ile
st

on
es

 (s
uc

h 
as

 m
ee

tin
gs

; d
at

a 
re

se
ar

ch
, c

ol
le

ct
io

n,
 a

nd
 a

na
ly

si
s;

 d
ra

fts
; a

nd
 o

ut
re

ac
h)

; a
nd

  


	 

Pr
oc

es
s t

o 
in

co
rp

or
at

e 
th

e 
pr

od
uc

t(s
) o

r r
es

ul
ts

 in
to

 th
e 

up
da

te
 o

f t
he

 n
ex

t m
iti

ga
tio

n 
pl

an
. 

A
pp

lic
an

ts
/s

ub
ap

pl
ic

an
ts

 a
re

 a
dv

is
ed

 to
 m

ak
e 

us
e 

of
 a

lre
ad

y 
de

ve
lo

pe
d 

m
at

er
ia

ls
 a

nd
 to

 se
ek

 
av

ai
la

bl
e 

re
so

ur
ce

s w
he

n 
de

ve
lo

pi
ng

 a
 n

ew
 m

iti
ga

tio
n 

pl
an

 o
r u

pd
at

in
g 

a 
m

iti
ga

tio
n 

pl
an

.  
Fo

r 
lin

ks
 to

 m
iti

ga
tio

n 
pl

an
ni

ng
 a

nd
 ri

sk
 a

ss
es

sm
en

t r
es

ou
rc

es
, s

ee
 P

ar
t X

, C
.2

. 
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pp
lic

at
io

n 
a

nd
 S

u
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H
.3

 
M

an
ag

em
en

t C
os

ts
 S

co
pe

 o
f W

or
k 

Fo
r t

he
 A

pp
lic

an
t m

an
ag

em
en

t c
os

t s
ub

ap
pl

ic
at

io
n,

 th
e 

SO
W

 m
us

t d
es

cr
ib

e 
th

e 
ac

tiv
iti

es
 a

nd
 

sp
ec

ifi
c 

ta
sk

s r
el

at
ed

 to
 d

ev
el

op
in

g 
su

ba
pp

lic
at

io
ns

, a
nd

 im
pl

em
en

tin
g 

as
 w

el
l a

s c
lo

si
ng

 
su

bg
ra

nt
s. 

Th
e 

SO
W

 sh
ou

ld
 st

at
e 

w
he

th
er

 th
e 

w
or

k 
w

ill
 b

e 
co

nd
uc

te
d 

by
 th

e A
pp

lic
an

t’s
 st

af
f o

r 
by

 c
on

tra
ct

or
 st

af
f. 

H
.4

 
Sc

he
du

le
 

Su
ba

pp
lic

at
io

ns
 sh

ou
ld

 in
cl

ud
e 

a 
w

or
k 

sc
he

du
le

 fo
r a

ll 
pr

oj
ec

t t
as

ks
 id

en
tif

ie
d 

in
 th

e 
SO

W
, s

uc
h 

as
 d

at
a 

co
lle

ct
io

n,
 si

te
 su

rv
ey

, p
er

m
itt

in
g 

an
d 

in
sp

ec
tio

ns
, s

ite
 p

re
pa

ra
tio

n,
 a

nd
 c

on
st

ru
ct

io
n.

  T
he

 
sc

he
du

le
 sh

ou
ld

 id
en

tif
y 

tim
el

in
es

 fo
r a

cc
om

pl
is

hi
ng

 si
gn

ifi
ca

nt
 m

ile
st

on
es

, i
nc

lu
di

ng
 

an
tic

ip
at

ed
 q

ua
rte

rly
 u

sa
ge

 o
f F

ed
er

al
 fu

nd
s. 

 P
ro

po
se

d 
sc

he
du

le
s f

or
 in

di
vi

du
al

 su
ba

pp
lic

at
io

ns
 

sh
ou

ld
 n

ot
 e

xc
ee

d 
36

 m
on

th
s (

se
e 

Pa
rt 

V
II

, B
.4

). 

Fo
r p

la
nn

in
g 

su
ba

pp
lic

at
io

ns
, t

he
 w

or
k 

sc
he

du
le

 m
us

t a
llo

w
 su

ffi
ci

en
t t

im
e 

fo
r S

ta
te

 a
nd

 F
EM

A
 

re
vi

ew
s;

 p
re

pa
ra

tio
n 

of
 re

qu
ire

d 
re

vi
si

on
s, 

if 
ne

ed
ed

; f
or

m
al

 a
do

pt
io

n 
by

 th
e 

ju
ris

di
ct

io
n(

s)
; a

nd
 

FE
M

A
 a

pp
ro

va
l. 

 

H
.5

 
C

os
t E

st
im

at
e 

Th
e 

co
st

 e
st

im
at

e 
de

sc
rib

es
 a

ll 
of

 th
e 

su
ba

pp
lic

an
t’s

 
an

tic
ip

at
ed

 c
os

ts
 a

ss
oc

ia
te

d 
w

ith
 th

e 
SO

W
 fo

r t
he

 p
ro

po
se

d 
m

iti
ga

tio
n 

ac
tiv

ity
.  

C
os

t e
st

im
at

es
 m

us
t i

nc
lu

de
 d

et
ai

le
d 

es
tim

at
es

 o
f v

ar
io

us
 c

os
t i

te
m

 c
at

eg
or

ie
s, 

su
ch

 a
s l

ab
or

, 
m

at
er

ia
ls

, e
qu

ip
m

en
t, 

an
d 

su
bc

on
tra

ct
or

 c
os

ts
.  

N
o 

lu
m

p-
su

m
 e

st
im

at
es

 w
ill

 b
e 

ac
ce

pt
ed

.  
Th

e 
co

st
 e

st
im

at
e 

m
us

t 
id

en
tif

y 
th

e 
co

st
 c

at
eg

or
ie

s a
nd

 v
al

ue
 fo

r w
hi

ch
 a

nt
ic

ip
at

ed
 

C
O

ST
 E

ST
IM

A
TE

S 

F
E

M
A

 w
ill

 a
cc

ep
t 

co
st

 e
st

im
a

te
s 

us
ed

 to
 s

u
pp

or
t b

ud
ge

ts
 a

nd
 B

C
A

s 
if 

th
e 

A
pp

lic
an

t 
or

 s
ub

ap
pl

ic
an

t 
ce

rt
ifi

es
 th

at
 th

e 
es

tim
at

es
 a

re
 

ba
se

d 
on

 n
at

io
na

lly
 p

ub
lis

h
ed

 o
r 

lo
ca

l c
os

t-
es

tim
at

in
g 

g
ui

d
es

.  

ca
sh

 a
nd

 th
ird

-p
ar

ty
 in

-k
in

d 
co

nt
rib

ut
io

ns
 w

ill
 b

e 
us

ed
 to

 m
ee

t t
he

 n
on

-F
ed

er
al

 c
os

t s
ha

re
.  

FE
M

A
 w

ill
 a

cc
ep

t c
os

t e
st

im
at

es
 th

at
 th

e A
pp

lic
an

t o
r s

ub
ap

pl
ic

an
t c

er
tif

ie
s w

er
e 

es
ta

bl
is

he
d 

us
in

g 
na

tio
na

lly
 p

ub
lis

he
d 

or
 lo

ca
l c

os
t e

st
im

at
in

g 
gu

id
es

 to
 su

pp
or

t t
he

 b
ud

ge
t a

nd
 B

C
A

.  
Th

e 
A

pp
lic

an
t o

r s
ub

ap
pl

ic
an

t m
us

t i
nc

lu
de

 a
pp

ro
pr

ia
te

 d
oc

um
en

ta
tio

n 
in

 th
e 

ap
pl

ic
at

io
n 

or
 

su
ba

pp
lic

at
io

n 
th

at
 d

em
on

st
ra

te
s a

 n
at

io
na

l p
ub

lis
he

d 
st

an
da

rd
 o

r l
oc

al
 c

os
t e

st
im

at
in

g 
gu

id
e 

w
as

 
us

ed
. 

If
 a

 c
os

t e
st

im
at

e 
is

 b
as

ed
 o

n 
a 

co
nt

ra
ct

or
's 

bi
d 

or
 h

is
to

ric
 c

os
ts

 fr
om

 a
no

th
er

 a
ct

iv
ity

, 
de

ta
ile

d 
do

cu
m

en
ta

tio
n 

m
us

t b
e 

pr
ov

id
ed

.  
Th

e 
ap

pl
ic

an
t m

us
t d

oc
um

en
t a

ct
ua

l c
os

ts
 fo

r e
lig

ib
le

 
ac

tiv
iti

es
 a

t c
lo

se
ou

t. 
 S

ep
ar

at
e 

co
st

 li
ne

 it
em

s i
n 

a 
su

ba
pp

lic
at

io
n 

ar
e 

re
qu

ire
d 

to
 e

ns
ur

e 
th

at
 c

os
t 

th
re

sh
ol

ds
 a

re
 n

ot
 e

xc
ee

de
d.

 A
s a

pp
lic

ab
le

, t
he

 fo
llo

w
in

g 
lin

e 
ite

m
s m

us
t b

e 
lis

te
d 

se
pa

ra
te

ly
 in

 
th

e 
bu

dg
et

: 


	 

Pr
e-

aw
ar

d 
co

st
s;

 


	 

Su
ba

pp
lic

an
t m

an
ag

em
en

t c
os

ts
 fo

r t
he

 P
D

M
 P

ro
gr

am
 a

nd
 F

M
A

, a
nd

 H
M

G
P 

if 
th

e 



G
ra

nt
ee

 h
as

 a
gr

ee
d 

to
 p

as
s t

hr
ou

gh
 fu

nd
s t

o 
th

e 
su

bg
ra

nt
ee

; a
nd

 


P
ar

t V
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at
io

n 
a

nd
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u
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n 
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
	 

In
fo

rm
at

io
n 

di
ss

em
in

at
io

n 
co

st
s (

fo
r t

he
 P

D
M

 P
ro

gr
am

). 

A
dd

iti
on

al
ly

, t
he

 c
os

t e
st

im
at

e 
sh

ou
ld

 in
di

ca
te

 it
em

s f
or

 w
hi

ch
 th

e 
co

st
 m

ay
 c

ha
ng

e,
 su

ch
 a

s a
 

pr
ic

e 
qu

ot
ed

 b
y 

a 
co

nt
ra

ct
or

 th
at

 is
 o

nl
y 

va
lid

 fo
r 1

 y
ea

r. 
N

ei
th

er
 c

on
tin

ge
nc

y 
no

r e
sc

al
at

io
n 

co
st

s a
re

 p
er

m
itt

ed
 a

s i
nd

iv
id

ua
l l

in
e 

ite
m

s i
n 

th
e 

co
st

 e
st

im
at

e.
 

H
.5

.1
 

Pr
oj

ec
t C

os
t E

st
im

at
e 

In
 a

dd
iti

on
 to

 th
e 

ite
m

s d
es

cr
ib

ed
 in

 P
ar

t V
, H

.5
, t

he
 p

ro
je

ct
 c

os
t e

st
im

at
e 

m
us

t i
nc

lu
de

 a
 li

ne
-

ite
m

 b
re

ak
do

w
n 

of
 a

ll 
an

tic
ip

at
ed

 c
os

ts
 in

cl
ud

in
g,

 a
s a

pp
lic

ab
le

: 


	 

C
os

ts
 fo

r a
nt

ic
ip

at
ed

 e
nv

iro
nm

en
ta

l r
es

ou
rc

e 
im

pa
ct

 tr
ea

tm
en

t o
r h

is
to

ric
 p

ro
pe

rty
 


tre
at

m
en

t m
ea

su
re

s;
 



	 

C
os

ts
 fo

r e
ng

in
ee

rin
g 

de
si

gn
s/

sp
ec

ifi
ca

tio
ns

, i
nc

lu
di

ng
 h

yd
ro

lo
gi

c 
an

d 
hy

dr
au

lic
 


st
ud

ie
s/

an
al

ys
es

 re
qu

ire
d 

as
 a

n 
in

te
gr

al
 p

ar
t o

f d
es

ig
ni

ng
 th

e 
pr

oj
ec

t; 
 



	 

C
on

st
ru

ct
io

n/
de

m
ol

iti
on

/re
lo

ca
tio

n 
co

st
s, 

su
ch

 a
s s

ur
ve

y,
 p

er
m

itt
in

g,
 si

te
 p

re
pa

ra
tio

n,
 a

nd
 

m
at

er
ia

l/d
eb

ris
 d

is
po

sa
l c

os
ts

; a
nd

 


	 

A
ll 

ot
he

r c
os

ts
 re

qu
ire

d 
to

 im
pl

em
en

t t
he

 m
iti

ga
tio

n 
pr

oj
ec

t, 
in

cl
ud

in
g 

an
y 

ap
pl

ic
ab

le
 

pr
oj

ec
t-t

yp
e 

sp
ec

ifi
c 

co
st

s i
de

nt
ifi

ed
 in

 th
e A

dd
en

du
m

 o
f t

hi
s g

ui
da

nc
e.

 

Fo
r a

dd
iti

on
al

 in
fo

rm
at

io
n 

ab
ou

t c
os

t e
st

im
at

es
 fo

r p
ro

pe
rty

 a
cq

ui
si

tio
n 

an
d 

st
ru

ct
ur

e 
de

m
ol

iti
on

 
or

 re
lo

ca
tio

n 
pr

oj
ec

ts
, s

ee
 A

dd
en

du
m

, P
ar

ts
 A

.5
 a

nd
 A

.6
; f

or
 w

ild
fir

e 
m

iti
ga

tio
n 

pr
oj

ec
ts

, s
ee

 
A

dd
en

du
m

, P
ar

t B
.3

; f
or

 sa
fe

 ro
om

 c
on

st
ru

ct
io

n 
pr

oj
ec

ts
, s

ee
 A

dd
en

du
m

, P
ar

t C
.3

.4
; f

or
 

m
iti

ga
tio

n 
re

co
ns

tru
ct

io
n 

se
e 

pr
oj

ec
ts

 A
dd

en
du

m
, P

ar
ts

 D
.2

 a
nd

 D
.5

; a
nd

 fo
r s

tru
ct

ur
e 

el
ev

at
io

n 
pr

oj
ec

ts
, s

ee
 A

dd
en

du
m

, P
ar

t E
.3

.  

H
.5

.2
 

H
az

ar
d 

M
iti

ga
tio

n 
Pl

an
ni

ng
 C

os
t E

st
im

at
e 

In
 a

dd
iti

on
 to

 th
e 

ite
m

s d
es

cr
ib

ed
 in

 P
ar

t V
, H

.5
, t

he
 h

az
ar

d 
m

iti
ga

tio
n 

pl
an

ni
ng

 c
os

t e
st

im
at

e 
m

us
t i

nc
lu

de
 a

 li
ne

-it
em

 b
re

ak
do

w
n 

of
 c

os
ts

 a
ss

oc
ia

te
d 

w
ith

 a
ll 

el
em

en
ts

 d
es

cr
ib

ed
 in

 th
e 

SO
W

, 
su

ch
 a

s:
 


	 

M
ee

tin
gs

 a
nd

 p
ub

lic
 o

ut
re

ac
h,

 in
cl

ud
in

g 
th

e 
co

st
s a

ss
oc

ia
te

d 
w

ith
 w

ha
t i

s n
ec

es
sa

ry
 a

nd
 

re
as

on
ab

le
; 


 

D
at

a 
re

se
ar

ch
 a

nd
 c

ol
le

ct
io

n,
 in

cl
ud

in
g 

el
ig

ib
le

 m
ap

pi
ng

 a
ct

iv
iti

es
 o

r r
is

k 
as

se
ss

m
en

t; 
 


 

Pl
an

 d
ra

fti
ng

, r
ev

ie
w,

 a
nd

 fi
na

l p
ro

du
ct

io
n;

  


	 

In
fo

rm
at

io
n 

di
ss

em
in

at
io

n 
ac

tiv
iti

es
, i

nc
lu

di
ng

 p
rin

tin
g 

an
d 

ad
ve

rti
si

ng
; a

nd
 


	 

Pr
of

es
si

on
al

 d
ev

el
op

m
en

t t
ra

in
in

g,
 tu

iti
on

, a
nd

 tr
av

el
 fo

r t
he

 p
ur

po
se

 o
f c

ar
ry

in
g 

ou
t t

he
 

pl
an

ni
ng

 S
O

W
. 
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u
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M
an

ag
em

en
t C

os
t E

st
im

at
e 

A
pp

lic
an

ts
 a

nd
 su

ba
pp

lic
an

ts
 re

qu
es

tin
g 

m
an

ag
em

en
t c

os
ts

 sh
ou

ld
 p

ro
vi

de
 su

pp
or

tin
g 

do
cu

m
en

ta
tio

n 
an

d 
in

cl
ud

e 
th

es
e 

co
st

s a
s s

ep
ar

at
e 

lin
e 

ite
m

s i
n 

th
e 

co
st

 e
st

im
at

e 
po

rti
on

 o
f t

he
 

ap
pl

ic
at

io
n 

or
 su

ba
pp

lic
at

io
n.

 

A
 n

ar
ra

tiv
e 

m
us

t a
cc

om
pa

ny
 a

 re
qu

es
t f

or
 m

an
ag

em
en

t c
os

ts
.  

Th
e 

na
rr

at
iv

e 
sh

ou
ld

 d
es

cr
ib

e 
th

e 
ac

tiv
iti

es
, p

er
so

nn
el

 re
qu

ire
m

en
ts

, a
nd

 o
th

er
 c

os
ts

 fo
r w

hi
ch

 th
e 

G
ra

nt
ee

 a
nd

/o
r s

ub
gr

an
te

e 
w

ill
 

us
e 

m
an

ag
em

en
t c

os
t f

un
di

ng
.  

It 
sh

ou
ld

 p
ro

vi
de

 in
fo

rm
at

io
n 

on
 h

ow
 th

e 
fu

nd
s w

ill
 b

e 
ex

pe
nd

ed
 

an
d 

m
on

ito
re

d 
an

d 
sh

ow
 th

at
 su

ffi
ci

en
t f

un
ds

 w
ill

 b
e 

av
ai

la
bl

e 
fo

r c
lo

se
ou

t. 
 

Fo
r m

or
e 

in
fo

rm
at

io
n 

on
 H

M
G

P 
m

an
ag

em
en

t c
os

ts
, s

ee
 P

ar
t I

X
, A

.4
. 

I. 
C

os
t-e

ffe
ct

iv
en

es
s 

FE
M

A
 w

ill
 o

nl
y 

co
ns

id
er

 a
pp

lic
at

io
ns

 th
at

 u
se

 a
 F

EM
A

-a
pp

ro
ve

d 
m

et
ho

do
lo

gy
 to

 d
em

on
st

ra
te

 
co

st
-e

ffe
ct

iv
en

es
s. 

 T
hi

s i
s t

yp
ic

al
ly

 d
em

on
st

ra
te

d 
by

 th
e 

ca
lc

ul
at

io
n 

of
 a

 B
C

R
.  

Pr
oj

ec
ts

 fo
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 re
ce

iv
in

g 
th

e 
su

bg
ra

nt
.  

Th
is

 a
gr

ee
m

en
t c

an
 b

e 
a 

si
m

pl
e 

st
at

em
en

t a
tta

ch
ed

 to
 th

e 
ev

al
ua

tio
n 

an
d 

sh
ou

ld
 in

cl
ud

e 
an

 im
pl

em
en

ta
tio

n 
sc

he
du

le
 th

at
 is

 m
ut

ua
lly

 sa
tis

fa
ct

or
y 

to
 

th
e 

G
ra

nt
ee

, t
he

 su
bg

ra
nt

ee
, a

nd
 F

EM
A

.  
Th

e 
ag

re
em

en
t s

ho
ul

d 
in

cl
ud

e 
an

 
ac

kn
ow

le
dg

m
en

t b
y 

th
e 

su
bg

ra
nt

ee
 th

at
 fa

ilu
re

 to
 m

ee
t t

he
 a

gr
ee

d 
up

on
 im

pl
em

en
ta

tio
n 

sc
he

du
le

 c
an

 re
su

lt 
in

 th
e 

lo
ss

 o
f a

ll 
cu

rr
en

t a
nd

/o
r f

ut
ur

e 
bu

ild
in

g 
de

pa
rtm

en
t a

ss
is

ta
nc

e 
us

ed
 to

 su
pp

or
t p

os
t-d

is
as

te
r o

pe
ra

tio
ns

. 

Th
e 

St
at

e’
s a

ss
es

sm
en

t c
an

 b
e 

ac
co

m
pl

is
he

d 
th

ro
ug

h 
va

rio
us

 m
ec

ha
ni

sm
s. 

 A
ny

 a
ss

es
sm

en
t 

sh
ou

ld
 in

cl
ud

e 
a 

di
sc

us
si

on
 o

f t
he

 c
om

m
un

ity
’s

 c
om

pl
ia

nc
e 

w
ith

 th
e 

N
FI

P.
  S

ug
ge

st
ed

 
ap

pr
oa

ch
es

 in
cl

ud
e 

(b
ut

 a
re

 n
ot

 li
m

ite
d 

to
): 


	 

Em
pl

oy
in

g 
a 

m
ut

ua
l-a

id
 a

gr
ee

m
en

t a
m

on
g 

co
m

m
un

iti
es

 to
 u

se
 o

th
er

 lo
ca

l b
ui

ld
in

g 
of

fic
ia

ls
;
 


	 

En
te

rin
g 

in
to

 a
 c

on
tra

ct
ua

l a
gr

ee
m

en
t w

ith
 a

 S
ta

te
 o

r r
eg

io
na

l g
ov

er
nm

en
t e

nt
ity

 th
at

 is
 

w
el

l v
er

se
d 

in
 b

ui
ld

in
g 

co
de

s a
nd

 p
ro

pe
r a

dm
in

is
tra

tio
n 

of
 a

 b
ui

ld
in

g 
de

pa
rtm

en
t; 

P
ar

t I
X

. A
dd

iti
on

al
 P

ro
gr

am
 G

ui
da

nc
e:

 H
az

ar
d 

M
iti

ga
tio

n 
G

ra
nt

 P
ro

gr
am
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
	 

En
te

rin
g 

in
to

 a
 c

on
tra

ct
ua

l a
gr

ee
m

en
t w

ith
 o

ne
 o

f t
he

 m
od

el
 b

ui
ld

in
g 

co
de

 o
rg

an
iz

at
io

ns
; 


	 

Em
pl

oy
in

g 
bu

ild
in

g 
co

de
 e

xp
er

ts
 te

m
po

ra
ril

y;
 


	 

D
ep

lo
yi

ng
 F

EM
A

 m
iti

ga
tio

n 
st

af
f k

no
w

le
dg

ea
bl

e 
of

 b
ui

ld
in

g 
co

de
s a

nd
 p

ro
pe

r b
ui

ld
in

g 
de

pa
rtm

en
t a

dm
in

is
tra

tio
n.

  F
or

m
er

 lo
ca

l b
ui

ld
in

g 
of

fic
ia

ls
 c

an
 o

fte
n 

pr
ov

id
e 

th
e 

re
qu

is
ite

 
kn

ow
le

dg
e;

 o
r 


	 

R
eq

ue
st

in
g 

th
e 

H
az

ar
d 

M
iti

ga
tio

n 
Te

ch
ni

ca
l A

ss
is

ta
nc

e 
Pr

og
ra

m
. 

H
M

G
P 

fu
nd

s o
nl

y 
ex

tra
or

di
na

ry
 p

os
t-d

is
as

te
r c

od
e 

en
fo

rc
em

en
t c

os
ts

.  
Ex

tra
or

di
na

ry
 p

os
t-

di
sa

st
er

 c
od

e 
en

fo
rc

em
en

t c
os

ts
 a

re
 th

e 
co

st
s t

o 
en

su
re

 d
is

as
te

r-
re

si
st

an
t c

od
es

 a
re

 im
pl

em
en

te
d 

du
rin

g 
di

sa
st

er
 re

co
ns

tru
ct

io
n 

af
te

r n
or

m
al

 c
os

ts
 o

f t
he

 b
ui

ld
in

g 
de

pa
rtm

en
t a

re
 d

ed
uc

te
d.

  C
os

ts
 

m
ig

ht
 in

cl
ud

e 
st

af
fin

g,
 e

qu
ip

m
en

t p
ur

ch
as

es
, o

ffi
ce

 re
nt

al
, t

ra
ns

po
rta

tio
n,

 su
pp

lie
s, 

an
d 

si
m

ila
r 

ex
pe

ns
es

. 
Ex

tra
or

di
na

ry
 c

os
ts

 e
qu

al
 d

is
as

te
r c

os
ts

 m
in

us
 n

or
m

al
 c

os
ts

 a
nd

 c
os

t o
f f

ee
s o

r f
ee

 
w

ai
ve

rs
. 


	 

D
is

as
te

r c
os

ts
 c

an
 b

e 
de

te
rm

in
ed

 b
y 

th
e 

pa
yr

ol
l a

nd
 o

ffi
ce

 e
xp

en
se

s d
ur

in
g 

th
e 

pe
rio

d 
of

 
as

si
st

an
ce

.  
If

 th
e 

su
ba

pp
lic

an
t m

us
t p

ur
ch

as
e 

ne
w

 e
qu

ip
m

en
t, 

on
ly

 th
e 

eq
ui

va
le

nt
 re

nt
al

 
co

st
 o

f t
hi

s e
qu

ip
m

en
t f

or
 th

e 
pe

rio
d 

of
 a

ss
is

ta
nc

e 
is

 c
on

si
de

re
d 

a 
di

sa
st

er
 c

os
t. 

 T
he

 
re

ve
nu

es
 g

en
er

at
ed

 b
y 

fe
es

 fo
r i

ns
pe

ct
io

ns
 o

r p
er

m
its

, w
he

th
er

 c
ol

le
ct

ed
 o

r n
ot

, m
us

t b
e 

de
du

ct
ed

; 


	 

N
or

m
al

 c
os

ts
 c

an
 b

e 
de

te
rm

in
ed

 fr
om

 a
 m

on
th

ly
 a

ve
ra

ge
 o

f p
ay

ro
ll 

an
d 

of
fic

e 
ex

pe
ns

es
 

du
rin

g 
th

e 
m

os
t r

ec
en

t 1
2-

m
on

th
 p

er
io

d 
th

at
 d

oe
s n

ot
 in

cl
ud

ed
 F

ed
er

al
, S

ta
te

, o
r l

oc
al

 
di

sa
st

er
 d

ec
la

ra
tio

ns
; a

nd
  


	 

If
 a

 c
om

m
un

ity
 h

as
 a

lre
ad

y 
re

ce
iv

ed
 F

ed
er

al
 a

ss
is

ta
nc

e 
fo

r m
ee

tin
g 

em
er

ge
nc

y 
bu

ild
in

g 
in

sp
ec

tio
n 

ne
ed

s (
su

ch
 a

s d
et

er
m

in
in

g 
ha

bi
ta

bi
lit

y)
, t

he
se

 c
os

ts
 m

us
t b

e 
de

du
ct

ed
 in

 
de

te
rm

in
in

g 
ex

tra
or

di
na

ry
 c

os
ts

. 

A
.9

 
A

dv
an

ce
 A

ss
is

ta
nc

e 
A

dv
an

ce
 A

ss
is

ta
nc

e 
is

 a
ut

ho
riz

ed
 b

y 
th

e 
SR

IA
, w

hi
ch

 
al

lo
w

s a
dv

an
ci

ng
 u

p 
to

 2
5 

pe
rc

en
t o

f t
he

 H
M

G
P 

ce
ili

ng
 o

r $
10

 m
ill

io
n 

to
 A

pp
lic

an
ts

, w
hi

ch
ev

er
 is

 le
ss

.  
Th

e 
pu

rp
os

e 
of

 A
dv

an
ce

 A
ss

is
ta

nc
e 

is
 to

 p
ro

vi
de

 
St

at
es

 a
nd

 T
rib

es
 re

so
ur

ce
s t

o 
de

ve
lo

p 
m

iti
ga

tio
n 

st
ra

te
gi

es
 a

nd
 o

bt
ai

n 
da

ta
 to

 p
rio

rit
iz

e,
 se

le
ct

, a
nd

 
de

ve
lo

p 
co

m
pl

et
e 

H
M

G
P 

ap
pl

ic
at

io
ns

 in
 a

 ti
m

el
y 

m
an

ne
r. 

 F
EM

A
 e

xp
ec

ts
 S

ta
te

s a
nd

 T
rib

es
 th

at
 re

ce
iv

e 
A

dv
an

ce
 A

ss
is

ta
nc

e 
to

 su
bm

it 
co

m
pl

et
e 

pr
oj

ec
t 

ap
pl

ic
at

io
ns

 u
p 

to
 o

r o
ve

r t
he

 H
M

G
P 

ce
ili

ng
 b

y 
th

e 
ap

pl
ic

at
io

n 
de

ad
lin

e.
   

A
D

VA
N

C
E 

A
SS

IS
TA

N
C

E 
F

E
M

A
 m

ay
 p

ro
vi

de
 u

p 
to

 2
5 

pe
rc

en
t 

(w
ith

 a
 li

m
it 

of
 $

10
 m

ill
io

n)
 o

f t
he

 a
m

ou
nt

 
of

 e
st

im
at

ed
 H

M
G

P
 c

os
ts

 to
 S

ta
te

s 
an

d 
In

di
an

 T
rib

al
 g

ov
er

nm
en

ts
 in

 a
dv

an
ce

 o
f 

in
cu

rr
in

g 
el

ig
ib

le
 c

os
ts

. 

F
E

M
A

 e
xp

ec
ts

 S
ta

te
s 

th
at

 r
ec

ei
ve

 
A

dv
an

ce
 A

ss
is

ta
nc

e 
to

 s
ub

m
it 

co
m

pl
et

e 
pr

oj
ec

t a
pp

lic
at

io
ns

 u
p 

to
 o

r 
o

ve
r 

th
e 

av
ai

la
b

le
 H

M
G

P
 c

ei
lin

g 
b

y 
th

e
 fi

na
l 

H
M

G
P

 p
ro

je
ct

 a
pp

lic
at

io
n 

d
ea

dl
in

e.
  

P
ar

t I
X

. A
dd

iti
on

al
 P

ro
gr

am
 G

ui
da

nc
e:

 H
az

ar
d 

M
iti

ga
tio

n 
G

ra
nt

 P
ro

gr
am
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FE
M

A
 w

ill
 c

on
tin

ue
 to

 im
pl

em
en

t A
dv

an
ce

 A
ss

is
ta

nc
e 

on
 a

 p
ilo

t b
as

is
 fo

r a
ny

 S
ta

te
 o

r I
nd

ia
n 

Tr
ib

al
 

go
ve

rn
m

en
t h

av
in

g 
a 

de
cl

ar
at

io
n 

w
ith

 a
n 

op
en

 a
pp

lic
at

io
n 

pe
rio

d.
  A

dv
an

ce
 A

ss
is

ta
nc

e 
is

 n
ot

 a
ut

om
at

ic
.  

St
at

es
 a

nd
 T

rib
es

 m
ay

 re
qu

es
t A

dv
an

ce
 A

ss
is

ta
nc

e 
by

 su
bm

itt
in

g 
an

 H
M

G
P 

ap
pl

ic
at

io
n 

fo
rm

 to
 

th
e 

R
eg

io
na

l M
iti

ga
tio

n 
D

iv
is

io
n 

D
ire

ct
or

.  
Th

e 
ap

pl
ic

at
io

n 
m

us
t i

de
nt

ify
 th

e 
pr

op
os

ed
 u

se
 o

f t
he

 
fu

nd
s, 

in
cl

ud
in

g 
co

st
s i

n 
su

ffi
ci

en
t d

et
ai

l f
or

 e
ac

h 
pr

op
os

ed
 a

ct
iv

ity
 a

nd
 m

ile
st

on
es

 fo
r 

su
bm

itt
in

g 
co

m
pl

et
ed

 H
M

G
P 

ap
pl

ic
at

io
ns

 to
 F

EM
A

.  
A

dv
an

ce
 A

ss
is

ta
nc

e 
is

 su
bj

ec
t t

o 
th

e 
H

M
G

P 
co

st
-s

ha
re

 re
qu

ire
m

en
ts

 a
nd

 S
FM

 (i
.e

., 
FE

M
A

 w
ill

 n
ot

 o
bl

ig
at

e 
fu

nd
s u

nt
il 

th
e 

St
at

e 
ha

s 
an

 im
m

ed
ia

te
 n

ee
d 

fo
r t

he
 fu

nd
s)

.  
A

dv
an

ce
 A

ss
is

ta
nc

e 
is

 p
ar

t o
f t

he
 H

M
G

P 
ce

ili
ng

 a
m

ou
nt

.  
 

St
at

es
 m

ay
 u

se
 A

dv
an

ce
 A

ss
is

ta
nc

e 
fo

r t
he

 fo
llo

w
in

g 
ac

tiv
iti

es
:  


	 

O
bt

ai
n 

st
af

f o
r r

es
ou

rc
es

 to
 d

ev
el

op
 a

 c
os

t-s
ha

re
 st

ra
te

gy
 a

nd
 id

en
tif

y 
po

te
nt

ia
l m

at
ch

 
fu

nd
in

g;
 


 

Ev
al

ua
te

 fa
ci

lit
ie

s o
r a

re
as

 to
 d

et
er

m
in

e 
ap

pr
op

ria
te

 m
iti

ga
tio

n 
ac

tio
ns

;  


 

In
co

rp
or

at
e 

en
vi

ro
nm

en
ta

l c
on

si
de

ra
tio

ns
 e

ar
ly

 in
to

 p
ro

gr
am

 d
ec

is
io

ns
;  


	 

C
ol

le
ct

 d
at

a 
fo

r B
C

A
s, 

en
vi

ro
nm

en
ta

l c
om

pl
ia

nc
e 

an
d 

ot
he

r p
ro

gr
am

 re
qu

ire
m

en
ts

;  


	 

Sc
op

e 
an

d 
pr

io
rit

iz
e 

ha
za

rd
 m

iti
ga

tio
n 

pr
oj

ec
ts

 (i
nc

lu
di

ng
 S

ta
te

 c
oo

rd
in

at
io

n 
of

 lo
ca

l 
pr

oj
ec

ts
) t

o 
in

co
rp

or
at

e 
su

st
ai

na
bi

lit
y,

 re
si

lie
nc

e,
 a

nd
 re

ne
w

ab
le

 b
ui

ld
in

g 
co

nc
ep

ts
;  


	 

D
ev

el
op

 h
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
, i

nc
lu

di
ng

 e
ng

in
ee

rin
g 

de
si

gn
 a

nd
 fe

as
ib

ili
ty

 a
ct

io
ns

;  


	 

In
co

rp
or

at
e 

SF
M

 p
rin

ci
pl

es
 in

to
 m

iti
ga

tio
n 

pr
oj

ec
t w

or
k 

sc
he

du
le

s a
nd

 b
ud

ge
ts

 th
at

 w
ill

 
fa

ci
lit

at
e 

co
m

pl
ia

nc
e 

w
ith

 th
e 

le
gi

sl
at

iv
e 

re
qu

ire
m

en
t t

o 
ex

pe
nd

 o
bl

ig
at

ed
 fu

nd
s w

ith
in

 2
4 

m
on

th
s;

 


	 

C
on

du
ct

 m
ee

tin
gs

, o
ut

re
ac

h,
 a

nd
 c

oo
rd

in
at

io
n 

w
ith

 p
ot

en
tia

l s
ub

ap
pl

ic
an

ts
 a

nd
 

co
m

m
un

ity
 re

si
de

nt
s t

o 
id

en
tif

y 
po

te
nt

ia
l p

ar
tic

ip
an

ts
 fo

r p
ro

pe
rty

 a
cq

ui
si

tio
n 

an
d 

de
m

ol
iti

on
 o

r r
el

oc
at

io
n 

pr
oj

ec
ts

;  




	 

C
on

du
ct

 e
ng

in
ee

rin
g 

de
si

gn
 a

nd
 fe

as
ib

ili
ty

 st
ud

ie
s f

or
 la

rg
er

 o
r c

om
pl

ex
 c

om
m

un
ity

 
dr

ai
na

ge
 p

ro
je

ct
s o

r c
rit

ic
al

 fa
ci

lit
y 

re
tro

fit
s (

su
ch

 a
s f

or
 p

ha
se

d 
pr

oj
ec

ts
); 

 


	 

C
on

du
ct

 h
yd

ro
lo

gi
c 

an
d 

hy
dr

au
lic

 st
ud

ie
s f

or
 u

nm
ap

pe
d 

flo
od

 z
on

es
 o

r A
pp

ro
xi

m
at

e A
 

Zo
ne

 a
re

as
 w

he
re

 c
om

m
un

iti
es

 p
ro

po
se

 to
 su

bm
it 

ha
za

rd
 m

iti
ga

tio
n 

pr
oj

ec
ts

;  


	 

Pe
rf

or
m

 p
ro

fe
ss

io
na

l c
os

t e
st

im
at

io
n 

se
rv

ic
es

 to
 a

id
 c

on
si

st
en

cy
 in

 p
ro

je
ct

 b
ud

ge
tin

g 
ac

ro
ss

 su
ba

pp
lic

at
io

ns
;  


	 

R
ec

tif
y 

da
ta

 c
on

si
st

en
cy

 n
ee

ds
 fo

r o
th

er
 p

ro
je

ct
 a

pp
lic

at
io

n 
ca

te
go

rie
s, 

su
ch

 a
s E

H
P,

 c
os

t 
sh

ar
in

g 
m

ec
ha

ni
sm

s, 
an

d 
w

or
k 

sc
he

du
le

s;
 a

nd
 


	 

C
om

pl
et

e 
ne

ce
ss

ar
y 

do
cu

m
en

ts
 fo

r d
ee

d 
re

st
ric

tin
g 

pr
op

er
tie

s s
uc

h 
as

 a
ck

no
w

le
dg

em
en

t 
of

 v
ol

un
ta

ry
 p

ar
tic

ip
at

io
n,

 o
r M

od
el

 A
ck

no
w

le
dg

em
en

t o
f C

on
di

tio
ns

 fo
r M

iti
ga

tio
n 

of
 

Pr
op

er
ty

 in
 a

 S
pe

ci
al

 F
lo

od
 H

az
ar

d 
A

re
a 

w
ith

 F
EM

A
 G

ra
nt

 F
un

ds
 fo

r p
ro

pe
rty

 a
cq

ui
si

tio
n 

pr
oj

ec
ts

. 

P
ar

t I
X

. A
dd

iti
on

al
 P

ro
gr

am
 G

ui
da

nc
e:

 H
az

ar
d 

M
iti

ga
tio

n 
G
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 P
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 b
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f p
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Risk Factors for Hazard Identification 

Risk Factor Description Descriptors Value

Probability/ 

Frequency 
Prediction of how often a 

hazard will occur in the future 

Infeasible event - not applicable due to geographic location characteristics 0 

Rare event - occurs less than once every 50 years 1 

Infrequent event - occurs between once every 8 years and once every 50 
years (inclusive) 

2 

Regular event - occurs between once a year and once every 7 years 3 

Frequent event - occurs more than once a year 4 

Consequence/ 

Severity 

Physical Damage - structures 
and lifelines 

Economic Impact – loss of 
function for power, water, 

sanitation, roads, etc. 

No damage 1 

Minor/slight damage to buildings and structures, no loss of lifelines 2 

Moderate building damage, minor loss of lifelines (less than 12 hours) 3 

Moderate building damage, lifeline loss (less than 24 hours) 4 

Extensive building damage, widespread loss of lifelines (water, gas, electricity, 
sanitation, roads), loss of life 

5 

Vulnerability 

Impact Area - area impacted 
by a hazard event 

Secondary Impacts - 
Capability of triggering 

additional hazards 
Onset - Period of time 

between initial recognition of 
an approaching hazard and 
when the hazard begins to 

impact the community 

No physical damage, no secondary impacts 1 

Localized damage area 2 

Localized damage area, minor secondary impacts, delayed hazard onset 3 

Moderate damage area, moderate secondary impacts, moderate warning time 4 

Widespread damage area, significant secondary impacts, no warning time 5 
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HAZARD IDENTIFICATION AND RISK RANKING 
Earthquake

  

Hazard Rank Factors Hazard Factor Description Rank

Probability Infrequent event - occurs between once every 8 years and once every 50 years (inclusive) 2 

Consequence 
Extensive building damage, widespread loss of lifelines (water, gas, electricity, sanitation, roads), loss 
of life 

5 

Vulnerability Widespread damage area, significant secondary impacts, no warning time 5 

Risk High 50 

Comments   

Windstorm

  

Hazard Rank Factors Hazard Factor Description Rank

Probability Rare event - occurs less than once every 50 years 1 

Vulnerability Minor/slight damage to buildings and structures, no loss of lifelines, first aid injury and no disability 2 

Consequence Localized damage area 2 

Risk Low 4 

Comments   

Flood/ Dam Failure 

  

Hazard Rank Factors Hazard Factor Description Rank

Probability Rare event - occurs less than once every 50 years 1 

Consequence Moderate building damage, minor loss of lifelines (less than 12 hours), lost time injury but no disability 3 

Vulnerability Moderate damage area, moderate secondary impacts, moderate warning time 4 

Risk Moderately Low 12 
Comments   
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HAZARD IDENTIFICATION AND RISK RANKING 
Transportation Accident/Incident

  

Hazard Rank Factors Hazard Factor Description Rank

Probability Rare event - occurs less than once every 50 years 1 

Consequence Moderate building damage, lifeline loss (less than 24 hours), severe injury or disability 4 

Vulnerability Moderate damage area, moderate secondary impacts, moderate warning time 4 

Risk Moderate 16 

Comments   

Terrorism 

  

Hazard Rank Factors Hazard Factor Description Rank

Probability Rare event - occurs less than once every 50 years 1 

Consequence Minor/slight damage to buildings and structures, no loss of lifelines, first aid injury and no disability 2 

Vulnerability Localized damage area 2 

Risk Low 4 

Comments   

Pipeline Failure/ Hazardous Material Release

  

Hazard Rank Factors Hazard Factor Description Rank

Probability Rare event - occurs less than once every 50 years 1 

Consequence Moderate building damage, lifeline loss (less than 24 hours), severe injury or disability 4 

Vulnerability Localized damage area, minor secondary impacts, delayed hazard onset 3 

Risk Moderately Low 12 
Comments   
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HAZARD IDENTIFICATION AND RISK RANKING 
Drought 

  

Hazard Rank Factors Hazard Factor Description Rank

Probability Regular event - occurs between once a year and once every 7 years 3 

Consequence Minor/slight damage to buildings and structures, no loss of lifelines, first aid injury and no disability 2 

Vulnerability Localized damage area 2 

Risk Moderately Low 12 

Comments   

Urban Fire 

  

Hazard Rank Factors Hazard Factor Description Rank

Probability Infrequent event - occurs between once every 8 years and once every 50 years (inclusive) 2 

Consequence Moderate building damage, minor loss of lifelines (less than 12 hours), lost time injury but no disability 3 

Vulnerability Localized damage area, minor secondary impacts, delayed hazard onset 3 

Risk Moderate 18 

Comments   
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pe
r y

ea
r f

or
 th

e 
as

-is
 si

tu
at

io
n 

(w
ith

ou
t 

m
iti

ga
tio

n)
. A

fte
r e

le
va

tio
n,

 fu
tu

re
 d

am
ag

es
 a

nd
 lo

ss
es

 a
re

 e
st

im
at

ed
 a

s $
50

0 
pe

r y
ea

r. 
 In

 th
is

 
ex

am
pl

e,
 th

e 
be

ne
fit

s o
f t

he
 m

iti
ga

tio
n 

pr
oj

ec
t a

re
 $

4,
50

0 
pe

r y
ea

r. 
 T

he
 $

4,
50

0 
in

 a
nn

ua
l b

en
ef

its
 is

 
ca

lc
ul

at
ed

 a
s t

he
 d

iff
er

en
ce

 in
 e

st
im

at
ed

 fu
tu

re
 d

am
ag

es
 a

nd
 lo

ss
es

 b
ef

or
e 

an
d 

af
te

r m
iti

ga
tio

n 
($

5,
00

0 
m

in
us

 $
50

0)
. 

Fo
r b

en
ef

it-
co

st
 a

na
ly

si
s, 

m
uc

h 
of

 th
e 

ef
fo

rt 
is

 fo
cu

se
d 

on
 e

st
im

at
in

g 
da

m
ag

es
 a

nd
 lo

ss
es

.  
Th

is
 fo

cu
s 

on
 d

am
ag

es
 a

nd
 lo

ss
es

 is
 so

m
et

im
es

 c
on

fu
si

ng
 to

 n
ov

ic
es

.  
H

ow
ev

er
, a

s i
llu

st
ra

te
d 

by
 th

e 
ex

am
pl

e 
ab

ov
e,

 m
iti

ga
tio

n 
pr

oj
ec

t b
en

ef
its

 c
an

 o
nl

y 
be

 c
al

cu
la

te
d 

by
 e

st
im

at
in

g 
da

m
ag

es
 a

nd
 lo

ss
es

 b
ot

h 
be

fo
re

 a
nd

 a
fte

r t
he

 m
iti

ga
tio

n 
pr

oj
ec

t a
nd

 th
en

 ta
ki

ng
 th

e 
di

ff
er

en
ce

 b
et

w
ee

n 
th

e 
tw

o.
 

Th
er

e 
ar

e 
tw

o 
as

pe
ct

s o
f c

ou
nt

in
g 

be
ne

fit
s t

ha
t a

re
 p

ar
tic

ul
ar

ly
 im

po
rta

nt
 to

 k
ee

p 
in

 m
in

d 
w

he
n 

co
nd

uc
tin

g 
be

ne
fit

-c
os

t a
na

ly
se

s o
f m

iti
ga

tio
n 

pr
oj

ec
ts

.  
Fi

rs
t, 

m
iti

ga
tio

n 
pr

oj
ec

ts
 re

du
ce

 fu
tu

re
 

da
m

ag
es

 a
nd

 lo
ss

es
, b

ut
 g

en
er

al
ly

 d
o 

no
t c

om
pl

et
el

y 
el

im
in

at
e 

fu
tu

re
 d

am
ag

es
 a

nd
 lo

ss
es

.  
 

A
cq

ui
si

tio
n 

is
 th

e 
on

ly
 ty

pe
 o

f m
iti

ga
tio

n 
pr

oj
ec

t t
ha

t c
om

pl
et

el
y 

el
im

in
at

es
 fu

tu
re

 d
am

ag
es

 a
nd

 
lo

ss
es

.  
A

ll 
ot

he
r m

iti
ga

tio
n 

pr
oj

ec
ts

 re
du

ce
 fu

tu
re

 d
am

ag
es

 a
nd

 lo
ss

es
 b

ut
 d

o 
no

t c
om

pl
et

el
y 

el
im

in
at

e 
th

em
.  

Fo
r e

xa
m

pl
e,

 m
iti

ga
tio

n 
pr

oj
ec

ts
 to

 e
le

va
te

 st
ru

ct
ur

es
 fo

r f
lo

od
s o

r t
o 

st
re

ng
th

en
 

st
ru

ct
ur

es
 fo

r h
ur

ric
an

es
 o

r e
ar

th
qu

ak
es

 m
ay

 g
re

at
ly

 re
du

ce
 fu

tu
re

 d
am

ag
es

, b
ut

 so
m

e 
le

ve
l o

f 
da

m
ag

es
 w

ill
 st

ill
 o

cc
ur

, e
sp

ec
ia

lly
 in

 m
aj

or
 d

is
as

te
rs

.  
Th

us
, e

xc
ep

t f
or

 a
cq

ui
si

tio
n 

pr
oj

ec
ts

, i
t w

ill
 

al
w

ay
s b

e 
ne

ce
ss

ar
y 

to
 e

st
im

at
e 

da
m

ag
es

 a
nd

 lo
ss

es
 a

fte
r m

iti
ga

tio
n.

 

Se
co

nd
, f

or
 e

ve
ry

 m
iti

ga
tio

n 
pr

oj
ec

t, 
th

e 
gr

ea
te

r t
he

 d
am

ag
es

 a
nd

 lo
ss

es
 a

re
 b

ef
or

e 
m

iti
ga

tio
n,

 th
e 

gr
ea

te
r a

re
 th

e 
po

te
nt

ia
l b

en
ef

its
.  
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Fo
r e

xa
m

pl
e,

 if
 d

am
ag

es
 b

ef
or

e 
m

iti
ga

tio
n 

ar
e 

es
tim

at
ed

 a
s $

10
,0

00
 p

er
 y

ea
r f

or
 o

ne
 h

ou
se

 a
nd

 o
nl

y 
$5

00
 p

er
 y

ea
r f

or
 a

no
th

er
 h

ou
se

, t
he

n 
th

e 
m

ax
im

um
 p

os
si

bl
e 

be
ne

fit
 fo

r t
he

 fi
rs

t h
ou

se
 is

 $
10

,0
00

 p
er

 
ye

ar
 a

nd
 o

nl
y 

$5
00

 p
er

 y
ea

r f
or

 th
e 

se
co

nd
 h

ou
se

.  
Th

e 
m

ax
im

um
 le

ve
l o

f b
en

ef
it 

ca
n 

be
 a

ch
ie

ve
d 

on
ly

 if
 th

e 
es

tim
at

ed
 d

am
ag

es
 a

nd
 lo

ss
es

 a
re

 c
om

pl
et

el
y 

el
im

in
at

ed
 b

y 
a 

m
iti

ga
tio

n 
pr

oj
ec

t (
i.e

., 
by

 
ac

qu
iri

ng
 a

nd
 d

em
ol

is
hi

ng
 th

e 
ho

us
e)

. T
he

 re
la

tio
ns

hi
p 

be
tw

ee
n 

da
m

ag
es

 a
nd

 lo
ss

es
 b

ef
or

e 
m

iti
ga

tio
n 

an
d 

th
e 

m
ax

im
um

 p
os

si
bl

e 
be

ne
fit

 a
ch

ie
ve

d 
af

te
r m

iti
ga

tio
n 

is
 v

er
y 

im
po

rta
nt

.  
Th

e 
be

st
 

m
iti

ga
tio

n 
pr

oj
ec

ts
 a

re
 o

fte
n 

th
os

e 
w

he
re

 th
e 

da
m

ag
es

 a
nd

 lo
ss

es
 a

re
 g

re
at

es
t b

ef
or

e 
m

iti
ga

tio
n 

is
 

un
de

rta
ke

n.
  I

n 
ot

he
r w

or
ds

, t
he

 g
re

at
er

 th
e 

da
m

ag
e 

an
d 

lo
ss

es
 a

re
 p

rio
r t

o 
m

iti
ga

tio
n 

pr
oj

ec
t, 

th
e 

gr
ea

te
r t

he
 p

ot
en

tia
l b

en
ef

its
 o

f m
iti

ga
tio

n.
  C

on
ve

rs
el

y,
 w

he
n 

th
e 

da
m

ag
es

 a
nd

 lo
ss

es
 b

ef
or

e 
m

iti
ga

tio
n 

ar
e 

m
in

or
, t

he
 m

ax
im

um
 p

os
si

bl
e 

be
ne

fit
s a

re
 li

m
ite

d.
  T

hi
s r

el
at

io
ns

hi
p 

is
 v

er
y 

im
po

rta
nt

 
fo

r m
iti

ga
tio

n 
pl

an
ni

ng
. M

iti
ga

tio
n 

pr
oj

ec
ts

 p
ro

vi
di

ng
 th

e 
hi

gh
es

t l
ev

el
 o

f b
en

ef
it 

ca
n 

be
 id

en
tif

ie
d 

si
m

pl
y 

by
 fi

nd
in

g 
th

e 
st

ru
ct

ur
es

 o
r f

ac
ili

tie
s w

ith
 th

e 
hi

gh
es

t r
is

k 
fo

r f
ut

ur
e 

da
m

ag
es

 a
nd

 lo
ss

es
. 

1.
3 

W
ha

t B
en

ef
its

 S
ho

ul
d 

B
e 

C
ou

nt
ed

? 
Th

e 
go

al
 o

f F
EM

A
’s

 h
az

ar
d 

m
iti

ga
tio

n 
pr

og
ra

m
 is

 to
 re

du
ce

 th
e 

im
pa

ct
s o

f n
at

ur
al

 d
is

as
te

rs
 o

n 
af

fe
ct

ed
 c

om
m

un
iti

es
.  

In
 th

is
 c

on
te

xt
, i

t i
s v

er
y 

im
po

rta
nt

 to
 n

ot
e:

 

T
he

 b
en

ef
its

 c
on

si
de

re
d 

in
 b

en
ef

it-
co

st
 a

na
ly

si
s a

re
 th

e 
be

ne
fit

s t
o 

th
e 

co
m

m
un

ity
, n

ot
 ju

st
 th

e 
be

ne
fit

s t
o 

FE
M

A
 o

r 
th

e 
fe

de
ra

l g
ov

er
nm

en
t. 

 T
he

 O
ff

ic
e 

of
 M

an
ag

em
en

t a
nd

 B
ud

ge
t (

O
M

B
) 

A
dv

is
or

y 
C

irc
ul

ar
 A

-9
4 

(G
ui

de
lin

es
 a

nd
 D

is
co

un
t R

at
es

 fo
r B

en
ef

it-
C

os
t A

na
ly

si
s  o

f F
ed

er
al

 
Pr

og
ra

m
s)

 p
ro

vi
de

s e
xp

lic
it 

gu
id

an
ce

 o
n 

w
ha

t b
en

ef
its

 to
 c

ou
nt

: 

An
al

ys
es

 sh
ou

ld
 in

cl
ud

e 
co

m
pr

eh
en

si
ve

 e
st

im
at

es
 o

f t
he

 e
xp

ec
te

d 
be

ne
fit

s a
nd

 c
os

ts
 

to
 so

ci
et

y 
ba

se
d 

on
 e

st
ab

lis
he

d 
de

fin
iti

on
s a

nd
 p

ra
ct

ic
es

 fo
r p

ro
gr

am
 a

nd
 p

ol
ic

y 
ev

al
ua

tio
n.

  S
oc

ia
l n

et
 b

en
ef

its
, a

nd
 n

ot
 th

e 
be

ne
fit

s a
nd

 c
os

ts
 to

 th
e 

fe
de

ra
l 

go
ve

rn
m

en
t, 

sh
ou

ld
 b

e 
th

e 
ba

si
s f

or
 e

va
lu

at
in

g 
G

ov
er

nm
en

t p
ro

gr
am

s o
r p

ol
ic

ie
s t

ha
t 

ha
ve

 e
ffe

ct
s o

n 
pr

iv
at

e 
ci

tiz
en

s o
r o

th
er

 le
ve

ls
 o

f G
ov

er
nm

en
t. 

Th
is

 O
M

B
 g

ui
da

nc
e 

m
ea

ns
 th

at
 b

en
ef

its
 m

us
t a

lw
ay

s b
e 

co
un

te
d 

fr
om

 th
e 

pe
rs

pe
ct

iv
e 

of
 th

e 
af

fe
ct

ed
 

co
m

m
un

ity
, n

ot
 fr

om
 th

e 
pe

rs
pe

ct
iv

e 
of

 F
EM

A
 o

r t
he

 fe
de

ra
l g

ov
er

nm
en

t. 
 T

hu
s, 

fo
r b

en
ef

it-
co

st
 

an
al

ys
is

 o
f h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

, a
 b

ro
ad

 ra
ng

e 
of

 b
en

ef
its

 m
ay

 le
gi

tim
at

el
y 

be
 c

ou
nt

ed
, e

ve
n 

if 
Fe

de
ra

l p
ro

gr
am

s d
o 

no
t a

dd
re

ss
 a

ct
ua

lly
 c

om
pe

ns
at

e 
fo

r t
he

 d
am

ag
es

 w
he

n 
th

ey
 o

cc
ur

. 

So
m

e 
of

 th
e 

be
ne

fit
s t

o 
be

 c
ou

nt
ed

 a
re

 c
ov

er
ed

 b
y 

go
ve

rn
m

en
t p

ro
gr

am
s. 

  E
xa

m
pl

es
 o

f s
uc

h 
be

ne
fit

s 
in

cl
ud

e 
av

oi
de

d 
da

m
ag

es
 to

 p
ub

lic
 b

ui
ld

in
gs

 o
r i

nf
ra

st
ru

ct
ur

e,
 a

nd
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 

(in
cl

ud
in

g 
de

br
is

 re
m

ov
al

) w
hi

ch
 m

ay
 b

e 
co

ve
re

d 
un

de
r t

he
 P

ub
lic

 A
ss

is
ta

nc
e 

Pr
og

ra
m

.  
O

th
er

 
da

m
ag

es
 a

nd
 re

co
ve

ry
 c

os
ts

 m
ay

 b
e 

pa
rti

al
ly

 c
ov

er
ed

 b
y 

go
ve

rn
m

en
t p

ro
gr

am
s. 

 E
xa

m
pl

es
 in

cl
ud

e 
av

oi
de

d 
da

m
ag

es
 to

 p
riv

at
e 

re
si

de
nc

es
 a

nd
 d

is
pl

ac
em

en
t c

os
ts

 fo
r t

em
po

ra
ry

 h
ou

si
ng

, w
hi

ch
 m

ay
 b
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pa
rti

al
ly

 c
ov

er
ed

 u
nd

er
 F

EM
A

’s
 In

di
vi

du
al

 a
nd

 F
am

ily
 G

ra
nt

 P
ro

gr
am

.  
O

th
er

 d
am

ag
es

, s
uc

h 
as

 
de

at
hs

 a
nd

 in
ju

rie
s, 

do
 n

ot
 in

vo
lv

e 
an

y 
re

al
 e

xc
ha

ng
e 

of
 m

on
ey

 a
nd

 a
re

 n
ot

 c
om

pe
ns

at
ed

 b
y 

an
y 

go
ve

rn
m

en
t p

ro
gr

am
.  

R
eg

ar
dl

es
s o

f w
he

th
er

 g
ov

er
nm

en
t a

ge
nc

ie
s a

ct
ua

lly
 c

om
pe

ns
at

e 
th

e 
da

m
ag

es
 

an
d 

lo
ss

es
, t

he
 O

M
B

 g
ui

da
nc

e 
di

re
ct

s F
ed

er
al

 a
ge

nc
ie

s s
uc

h 
as

 F
EM

A
 to

 c
ou

nt
 th

e 
fu

ll 
di

re
ct

 
be

ne
fit

s o
f h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

.  
A

s a
n 

ex
am

pl
e,

 c
on

si
de

r a
 c

ity
 h

al
l b

ui
ld

in
g 

da
m

ag
ed

 in
 a

n 
ea

rth
qu

ak
e.

  F
ed

er
al

 p
ro

gr
am

s m
ay

 re
im

bu
rs

e 
th

e 
ci

ty
 fo

r d
am

ag
es

 to
 th

e 
ci

ty
 h

al
l a

nd
 c

on
te

nt
s, 

fo
r 

cl
ea

nu
p 

co
st

s, 
an

d 
ad

d 
so

m
et

hi
ng

 e
ls

e 
th

at
 F

EM
A

 w
ou

ld
 c

ov
er

 o
r d

el
et

e,
 b

ut
 th

e 
Fe

de
ra

l g
ov

er
nm

en
t 

do
es

 n
ot

 p
ro

vi
de

 li
fe

 in
su

ra
nc

e 
fo

r o
cc

up
an

ts
 o

f p
ub

lic
 b

ui
ld

in
gs

.  
Fr

om
 a

 c
om

m
un

ity
 p

er
sp

ec
tiv

e,
 

ho
w

ev
er

, c
as

ua
lti

es
 fr

om
 th

e 
ea

rth
qu

ak
e 

ar
e 

ob
vi

ou
sl

y 
a 

m
aj

or
 n

eg
at

iv
e 

ef
fe

ct
 o

f t
he

 d
is

as
te

r, 
an

d 
he

nc
e 

it 
is

 c
or

re
ct

 a
nd

 n
ec

es
sa

ry
 to

 c
ou

nt
 th

e 
ca

su
al

tie
s a

s d
am

ag
es

. 

Th
e 

go
al

 o
f b

en
ef

it-
co

st
 a

na
ly

si
s o

f h
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
 is

 a
lw

ay
s t

o 
co

un
t a

ll 
of

 th
e 

be
ne

fit
s o

f 
ea

ch
 m

iti
ga

tio
n 

pr
oj

ec
t w

he
th

er
 o

r n
ot

 th
e 

ca
te

go
rie

s o
f b

en
ef

its
 a

re
 c

ov
er

ed
 b

y 
FE

M
A

 p
ro

gr
am

s o
r 

pr
og

ra
m

s o
f o

th
er

 fe
de

ra
l a

ge
nc

ie
s. 

 

Th
e 

br
oa

d 
ca

te
go

rie
s o

f b
en

ef
its

 to
 b

e 
co

un
te

d 
ar

e 
su

m
m

ar
iz

ed
 in

 S
ec

tio
n 

1.
4 

be
lo

w
. 

1.
4 

C
at

eg
or

ie
s 

of
 B

en
ef

its
  

M
iti

ga
tio

n 
pr

oj
ec

ts
 m

ay
 b

e 
un

de
rta

ke
n 

to
 re

du
ce

 th
e 

ex
te

nt
 o

f d
am

ag
e 

fr
om

 n
at

ur
al

 d
is

as
te

r f
or

 a
 

w
id

e 
va

rie
ty

 o
f f

ac
ili

tie
s. 

 M
iti

ga
tio

n 
pr

oj
ec

ts
 m

ay
 a

pp
ly

 to
 p

riv
at

e 
re

si
de

nt
ia

l a
nd

 c
om

m
er

ci
al

 
bu

ild
in

gs
 a

s w
el

l a
s m

an
y 

ty
pe

s o
f p

ub
lic

 b
ui

ld
in

gs
 fr

om
 c

ity
 h

al
ls

 a
nd

 sc
ho

ol
s, 

ho
sp

ita
ls

, t
o 

m
or

e 
sp

ec
ia

liz
ed

 b
ui

ld
in

gs
 p

ro
vi

di
ng

 m
ed

ic
al

, p
ol

ic
e,

 o
r f

ire
 se

rv
ic

es
.  

M
iti

ga
tio

n 
pr

oj
ec

ts
 m

ay
 a

ls
o 

co
ve

r 
ut

ili
tie

s p
ro

vi
di

ng
 e

le
ct

ric
 p

ow
er

, w
at

er
 a

nd
 o

th
er

 se
rv

ic
es

 a
s w

el
l a

s a
 w

id
e 

ra
ng

e 
of

 in
fr

as
tru

ct
ur

e 
fr

om
 d

ra
in

ag
e 

sy
st

em
s, 

to
 ro

ad
s a

nd
 b

rid
ge

s, 
to

 d
am

s a
nd

 o
th

er
 sp

ec
ia

liz
ed

 st
ru

ct
ur

es
. 

Th
e 

sp
ec

ifi
c 

be
ne

fit
s t

o 
be

 c
ou

nt
ed

 fo
r e

ac
h 

m
iti

ga
tio

n 
pr

oj
ec

t d
ep

en
d 

on
 th

e 
ty

pe
 o

f f
ac

ili
ty

 c
ov

er
ed

 
by

 th
e 

m
iti

ga
tio

n 
pr

oj
ec

t. 
 D

iff
er

en
t b

en
ef

its
 m

ay
 b

e 
co

un
te

d 
fo

r d
iff

er
en

t t
yp

es
 o

f p
ro

je
ct

s. 
 

H
ow

ev
er

, c
on

ce
pt

ua
lly

, m
os

t o
f t

he
 b

en
ef

its
 to

 b
e 

co
un

te
d 

fo
r a

ny
 m

iti
ga

tio
n 

pr
oj

ec
t c

an
 b

e 
so

rte
d 

in
to

 fo
ur

 m
ai

n 
ca

te
go

rie
s, 

as
 su

m
m

ar
iz

ed
 b

el
ow

 in
 T

ab
le

 1
.1
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T
ab

le
 1

.1
 C

at
eg

or
ie

s o
f A

vo
id

ed
 D

am
ag

es
 

 
 A

vo
id

ed
 P

hy
si

ca
l D

am
ag

es
 

  
B

ui
ld

in
gs

 
 

C
on

te
nt

s 
 

In
fr

as
tru

ct
ur

e 
 

La
nd

sc
ap

in
g 

 
Si

te
 C

on
ta

m
in

at
io

n 
 

V
eh

ic
le

s 
 

Eq
ui

pm
en

t 
 

 A
vo

id
ed

 L
os

s-
of

-F
un

ct
io

n 
C

os
ts

 
  

D
is

pl
ac

em
en

t c
os

ts
 fo

r t
em

po
ra

ry
 q

ua
rte

rs
 

 
Lo

ss
 o

f r
en

ta
l i

nc
om

e 
 

Lo
ss

 o
f b

us
in

es
s i

nc
om

e 
 

Lo
st

 w
ag

es
 

 
D

is
ru

pt
io

n 
tim

e 
fo

r r
es

id
en

ts
 

 
Lo

ss
 o

f p
ub

lic
 se

rv
ic

es
 

 
Ec

on
om

ic
 im

pa
ct

 o
f l

os
s o

f u
til

ity
 se

rv
ic

es
 

 
Ec

on
om

ic
 im

pa
ct

 o
f r

oa
d/

br
id

ge
 c

lo
su

re
s 

 
 A

vo
id

ed
 C

as
ua

lti
es

 
  

  
D

ea
th

s 
 

In
ju

rie
s 

 
Ill

ne
ss

es
 

 
 A

vo
id

ed
 E

m
er

ge
nc

y 
M

an
ag

em
en

t C
os

ts
 

  
Em

er
ge

nc
y 

op
er

at
io

ns
 c

en
te

r c
os

ts
 

 
Ev

ac
ua

tio
n 

or
 re

sc
ue

 c
os

ts
 

 
Se

cu
rit

y 
co

st
s 

 
Te

m
po

ra
ry

 p
ro

te
ct

iv
e 

m
ea

su
re

 c
os

ts
 

 
D

eb
ris

 re
m

ov
al

 a
nd

 c
le

an
up

 c
os

ts
 

 
O

th
er

 m
an

ag
em

en
t c

os
ts

 
 Th

es
e 

ca
te

go
rie

s a
re

 b
rie

fly
 d

es
cr

ib
ed

 b
el

ow
 a

nd
 a

re
 d

is
cu

ss
ed

 m
or

e 
fu

lly
 in

 S
ec

tio
n 

2 
of

 th
is

 re
po

rt.
 

Ex
am

pl
es

, c
as

e 
st

ud
ie

s a
nd

 g
ui

da
nc

e 
on

 h
ow

 to
 c

ou
nt

 e
ac

h 
ty

pe
 o

f b
en

ef
it 

ar
e 

pr
ov

id
ed

 in
 S

ec
tio

ns
 3

 
an

d 
4.

 hy
si

ca
l d

am
ag

es
 a

re
 p

ro
ba

bl
y 

th
e 

ea
si

es
t c

at
eg

or
y 

of
 d

am
ag

es
 a

nd
 lo

ss
es

 a
nd

 b
en

ef
its

 to
 

un
de

rs
ta

nd
.  

B
ui

ld
in

gs
, c

on
te

nt
s, 

in
fr

as
tru

ct
ur

e,
 la

nd
sc

ap
in

g,
 v

eh
ic

le
s a

nd
 e

qu
ip

m
en

t a
re

 
da

m
ag

ed
 b

y 
a 

flo
od

 o
r o

th
er

 d
is

as
te

r e
ve

nt
.  

Th
e 

m
on

et
ar

y 
da

m
ag

es
 a

re
 si

m
pl

y 
th

e 
co

st
 to

 re
pa

ir 
or

 
re

pl
ac

e 
th

e 
da

m
ag

ed
 p

ro
pe

rty
.  

Fo
r p

hy
si

ca
l d

am
ag

es
, b

en
ef

its
 a

re
 si

m
pl

y 
th

e 
av

oi
de

d 
da

m
ag

es
; t

ha
t 

is
, t

he
 re

du
ct

io
n 

in
 fu

tu
re

 d
am

ag
es

 a
ttr

ib
ut

ab
le

 to
 a

 m
iti

ga
tio

n 
pr

oj
ec

t. 
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os
s o

f f
un

ct
io

n 
ec

on
om

ic
 im

pa
ct

s a
re

 lo
ss

es
 a

nd
 c

os
ts

 th
at

 a
re

 in
cu

rr
ed

 w
he

n 
fa

ci
lit

ie
s a

re
 

da
m

ag
ed

 to
 th

e 
po

in
t t

ha
t t

he
 n

or
m

al
 fu

nc
tio

n 
of

 th
e 

fa
ci

lit
y 

is
 d

is
ru

pt
ed

.  
M

an
y 

lo
ss

-o
f-

fu
nc

tio
n 

ec
on

om
ic

 im
pa

ct
s a

re
 e

xt
ra

 c
os

ts
 in

cu
rr

ed
 b

y 
oc

cu
pa

nt
s o

f d
am

ag
ed

 b
ui

ld
in

gs
.  

Fo
r e

xa
m

pl
e,

 
oc

cu
pa

nt
s o

f r
es

id
en

tia
l, 

co
m

m
er

ci
al

 o
r p

ub
lic

 b
ui

ld
in

gs
 m

ay
 in

cu
r d

is
pl

ac
em

en
t c

os
ts

 fo
r t

em
po

ra
ry

 
qu

ar
te

rs
 w

he
n 

da
m

ag
e 

le
ve

ls
 re

nd
er

 b
ui

ld
in

gs
 u

no
cc

up
ia

bl
e 

af
te

r a
 d

is
as

te
r. 

 T
he

 lo
ss

 o
f f

un
ct

io
n 

of
 

bu
ild

in
gs

 m
ay

 a
ls

o 
re

su
lt 

in
 o

th
er

 d
ire

ct
 e

co
no

m
ic

 im
pa

ct
s t

o 
oc

cu
pa

nt
s s

uc
h 

as
 lo

ss
 o

f r
en

ta
l i

nc
om

e,
 

lo
ss

 o
f b

us
in

es
s i

nc
om

e,
 o

r l
os

t w
ag

es
 a

s w
el

l a
s d

is
ru

pt
io

n 
tim

e 
(ti

m
e 

sp
en

t i
n 

cl
ea

nu
p,

 re
pa

ir,
 a

nd
 

re
pl

ac
em

en
t o

f d
am

ag
ed

 p
ro

pe
rty

 a
nd

 so
 o

n)
.  

 

In
 a

dd
iti

on
, l

os
s o

f f
un

ct
io

n 
of

 so
m

e 
ty

pe
s o

f f
ac

ili
tie

s m
ay

 h
av

e 
ne

ga
tiv

e 
im

pa
ct

s o
n 

th
e 

co
m

m
un

ity
 

as
 a

 w
ho

le
.  

Fo
r p

ub
lic

 b
ui

ld
in

gs
, l

os
s o

f f
un

ct
io

n 
al

so
 m

ea
ns

 lo
ss

 o
f t

he
 p

ub
lic

 se
rv

ic
e 

pr
ov

id
ed

 fr
om

 
th

e 
bu

ild
in

g;
 su

ch
 lo

ss
 o

f p
ub

lic
 se

rv
ic

e 
ha

s a
 d

ire
ct

 im
pa

ct
 o

n 
th

e 
co

m
m

un
ity

.  
Si

m
ila

rly
, l

os
s o

f 
ut

ili
ty

 o
r t

ra
ns

po
rta

tio
n 

se
rv

ic
es

 m
ay

 h
av

e 
la

rg
e 

di
re

ct
 e

co
no

m
ic

 im
pa

ct
s o

n 
af

fe
ct

ed
 c

om
m

un
iti

es
 a

s 
a 

w
ho

le
. 

M
iti

ga
tio

n 
pr

oj
ec

ts
 th

at
 re

du
ce

 p
hy

si
ca

l d
am

ag
es

 to
 b

ui
ld

in
gs

 a
nd

 o
th

er
 fa

ci
lit

ie
s a

ls
o 

re
du

ce
 th

e 
lo

ss
 

of
 fu

nc
tio

n 
of

 th
e 

fa
ci

lit
ie

s, 
so

 b
en

ef
its

 fr
om

 m
iti

ga
tio

n 
pr

oj
ec

ts
 o

fte
n 

in
cl

ud
e 

re
du

ci
ng

 lo
ss

-o
f-

fu
nc

tio
n 

im
pa

ct
s. 

 T
he

 ty
pe

s o
f r

ed
uc

ed
 lo

ss
-o

f-
fu

nc
tio

n 
be

ne
fit

s t
o 

be
 c

ou
nt

ed
 v

ar
y,

 d
ep

en
di

ng
 o

n 
th

e 
ty

pe
 o

f f
ac

ili
ty

, b
ut

 th
es

e 
be

ne
fit

s c
an

 b
e 

la
rg

e 
an

d 
im

po
rta

nt
 to

 c
ou

nt
 in

 b
en

ef
it-

co
st

 a
na

ly
si

s. 
 

Fo
r s

om
e 

ty
pe

s o
f m

iti
ga

tio
n 

pr
oj

ec
ts

, e
sp

ec
ia

lly
 fo

r u
til

iti
es

, r
oa

ds
, b

rid
ge

s, 
an

d 
cr

iti
ca

l f
ac

ili
tie

s 
su

ch
 a

s h
os

pi
ta

ls
, t

he
 b

en
ef

its
 o

f a
vo

id
in

g 
th

e 
lo

ss
-o

f-
fu

nc
tio

n 
im

pa
ct

s a
re

 a
lw

ay
s i

m
po

rta
nt

 a
nd

 m
ay

 
be

 la
rg

er
 th

an
 th

e 
be

ne
fit

s o
f a

vo
id

in
g 

ph
ys

ic
al

 d
am

ag
es

.  
In

de
ed

, m
an

y 
m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r t

he
se

 
ty

pe
s o

f f
ac

ili
tie

s a
re

 u
nd

er
ta

ke
n 

pr
im

ar
ily

 to
 p

re
se

rv
e 

th
e 

cr
iti

ca
l f

un
ct

io
n 

of
 th

e 
fa

ci
lit

y,
 w

ith
 

re
du

ct
io

n 
of

 p
hy

si
ca

l d
am

ag
es

 b
ei

ng
 a

n 
im

po
rta

nt
, b

ut
 se

co
nd

ar
y 

co
ns

id
er

at
io

n.
   

Fo
r 

im
po

rt
an

t c
om

m
un

ity
 o

pe
ra

tio
ns

, l
os

s o
f f

un
ct

io
n 

is
 o

ft
en

 th
e 

m
os

t s
ev

er
e 

im
pa

ct
 o

f 
a 

ha
za

rd
 e

ve
nt

, s
o 

it 
is

 c
ri

tic
al

ly
 im

po
rt

an
t t

o 
co

rr
ec

tly
 c

ou
nt

 th
e 

lo
ss

es
 a

nd
 th

e 
be

ne
fit

s 
of

 a
vo

id
in

g 
so

m
e 

or
 a

ll 
of

 th
em

.  

as
ua

lti
es

 in
cl

ud
e 

de
at

hs
, i

nj
ur

ie
s a

nd
 il

ln
es

se
s. 

 F
or

 so
m

e 
ty

pe
s o

f m
iti

ga
tio

n 
pr

oj
ec

ts
, s

uc
h 

as
 

se
is

m
ic

 re
tro

fit
 o

f b
ui

ld
in

gs
, r

ed
uc

in
g 

ca
su

al
tie

s i
s o

fte
n 

th
e 

m
ai

n 
re

as
on

 a
 p

ro
je

ct
 is

 
un

de
rta

ke
n.

  W
he

ne
ve

r a
 sp

ec
ifi

c 
m

iti
ga

tio
n 

pr
oj

ec
t d

em
on

st
ra

bl
y 

re
du

ce
s t

he
 fu

tu
re

 p
ot

en
tia

l f
or

 
ca

su
al

tie
s, 

it 
is

 p
ro

pe
r a

nd
 n

ec
es

sa
ry

 to
 c

ou
nt

 th
e 

be
ne

fit
s o

f r
ed

uc
ed

 c
as

ua
lti

es
. 

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 in

cl
ud

e 
a 

ra
ng

e 
of

 d
is

as
te

r r
es

po
ns

e 
an

d 
re

co
ve

ry
 c

os
ts

 th
at

 m
ay

 
be

 in
cu

rr
ed

 b
y 

co
m

m
un

iti
es

 d
ur

in
g 

an
d 

im
m

ed
ia

te
ly

 a
fte

r a
 d

is
as

te
r. 

 In
 m

an
y 

di
sa

st
er

s, 
th

es
e 

co
st

s a
re

 m
uc

h 
sm

al
le

r t
ha

n 
ph

ys
ic

al
 d

am
ag

es
 o

r l
os

s-
of

-f
un

ct
io

n 
ec

on
om

ic
 im

pa
ct

s. 
 F

ur
th

er
m

or
e,

 
m

an
y 

co
m

m
on

 m
iti

ga
tio

n 
pr

oj
ec

ts
 h

av
e 

lit
tle

 o
r n

o 
si

gn
ifi

ca
nt

 im
pa

ct
 o

n 
a 

co
m

m
un

ity
’s

 e
m

er
ge

nc
y 

m
an

ag
em

en
t c

os
ts

.  
H

ow
ev

er
, i

n 
ci

rc
um

st
an

ce
s w

he
re

 a
 p

ro
je

ct
 a

ff
ec

ts
 a

 la
rg

e 
pa

rt 
of

 a
 c

om
m

un
ity

 
an

d 
m

ay
 si

gn
ifi

ca
nt

ly
 re

du
ce

 fu
tu

re
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
; c

ou
nt

in
g 

th
e 

be
ne

fit
s o

f r
ed

uc
ed

 
em

er
ge

nc
y 

m
an

ag
em

en
t c

os
ts

 is
 p

ro
pe

r. 
 F

or
 m

os
t p

ro
je

ct
s, 

ho
w

ev
er

, t
he

 b
en

ef
its

 in
 th

is
 c

at
eg

or
y 

ar
e 

L
 

C
 

E
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ne
gl

ig
ib

le
 o

r v
er

y 
sm

al
l. 

 T
hu

s, 
in

 m
os

t c
as

es
 it

 m
ay

 n
ot

 b
e 

ne
ce

ss
ar

y 
to

 m
ak

e 
th

e 
ef

fo
rt 

to
 e

st
im

at
e 

th
e 

be
ne

fit
s o

f r
ed

uc
ed

 e
m

er
ge

nc
y 

m
an

ag
em

en
t c

os
ts

.  
In

 c
as

es
 w

he
re

 a
 p

ro
je

ct
 h

as
 a

 b
en

ef
it-

co
st

 
ra

tio
 v

er
y 

cl
os

e 
to

 1
.0

 a
nd

 h
as

 si
gn

ifi
ca

nt
 p

ot
en

tia
l b

en
ef

its
 in

 re
du

ci
ng

 fu
tu

re
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
, i

t m
ay

 b
e 

w
or

th
w

hi
le

 to
 c

al
cu

la
te

 th
e 

da
m

ag
es

 fr
om

 th
is

 so
ur

ce
, a

nd
 th

e 
be

ne
fit

s 
of

 re
du

ci
ng

 o
r e

lim
in

at
in

g 
th

em
.  

  

1.
5 

W
ha

t B
en

ef
its

 C
an

no
t B

e 
C

ou
nt

ed
? 

A
s s

um
m

ar
iz

ed
 a

bo
ve

, t
he

 in
te

nt
 o

f b
en

ef
it-

co
st

 a
na

ly
si

s i
s t

o 
co

un
t a

ll 
be

ne
fit

s f
or

 e
ac

h 
ha

za
rd

 
m

iti
ga

tio
n 

pr
oj

ec
t, 

w
he

th
er

 o
r n

ot
 F

EM
A

 o
r o

th
er
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pe
nd

s o
n 

th
e 

pr
oj

ec
t u

se
fu

l l
ife

tim
e 

an
d 

on
 th

e 
di

sc
ou

nt
 ra

te
 

th
at

 a
cc

ou
nt

s f
or

 th
e 

tim
e 

va
lu

e 
of

 m
on

ey
.  

Fo
r F

EM
A

 p
ro

je
ct

s, 
th

e 
di

sc
ou

nt
 ra

te
 is

 sp
ec

ifi
ed

 b
y 

O
M

B
 C

irc
ul

ar
 A

-9
4 

as
 7

%
.  

Th
e 

pr
es

en
t v

al
ue

 c
oe

ff
ic

ie
nt

, w
hi

ch
 d

ep
en

ds
 o

n 
th

e 
pr

oj
ec

t u
se

fu
l 

lif
et

im
e 

an
d 

th
e 

di
sc

ou
nt

 ra
te

, i
s a

 m
ul

tip
lie

r t
ha

t c
on

ve
rts

 th
e 

an
nu

al
iz

ed
 b

en
ef

its
 to

 n
et

 p
re

se
nt

 
va

lu
e.

  

In
 th

is
 e

xa
m

pl
e,

 th
e 

an
nu

al
 b

en
ef

it 
of

 $
6,

20
0 

co
rr

es
po

nd
s t

o 
a 

ne
t p

re
se

nt
 v

al
ue

 o
f b

en
ef

its
 o

f 
$7

6,
94

2.
  T

he
 b

en
ef

it-
co

st
 ra

tio
 o

f 3
.8

5 
in

di
ca

te
s t

ha
t t

he
 b

en
ef

its
 a

re
 3

.8
5 

tim
es

 th
e 

co
st

s. 
 In

 o
th

er
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w
or

ds
, f

or
 e

ac
h 

do
lla

r s
pe

nt
 o

n 
m

iti
ga

tio
n 

th
er

e 
is

 a
n 

ex
pe

ct
ed

 re
tu

rn
 o

f $
3.

85
 in

 re
du

ce
d 

da
m

ag
es

 
an

d 
lo

ss
es

. 

1.
7 

W
hy

 D
oe

s 
FE

M
A

 D
o 

B
en

ef
it-

C
os

t 
A

na
ly

si
s?

 
Th

er
e 

ar
e 

fo
ur

 p
rim

ar
y 

re
as

on
s w

hy
 F

EM
A

 d
oe

s b
en

ef
it-

co
st

 a
na

ly
si

s o
f h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

: 

1.
 

To
 m

ee
t t

he
 st

at
ut

or
y 

an
d 

re
gu

la
to

ry
 re

qu
ire

m
en

t e
lig

ib
ili

ty
 re

qu
ire

m
en

t, 
as

 sp
ec

ifi
ed

 in
 

th
e 

St
af

fo
rd

 A
ct

 a
nd

 in
 4

4 
C

FR
.  

To
 b

e 
el

ig
ib

le
 fo

r F
EM

A
 fu

nd
in

g 
un

de
r t

he
 H

M
G

P 
or

 
Fl

oo
d 

M
iti

ga
tio

n 
A

ss
is

ta
nc

e 
(F

M
A

) p
ro

gr
am

, e
ac

h 
m

iti
ga

tio
n 

pr
oj

ec
t m

us
t b

e 
sh

ow
n 

to
 

be
 c

os
t-e

ff
ec

tiv
e.

  A
s d

ef
in

ed
 in

 th
e 

re
gu

la
tio

ns
, c

os
t-e

ff
ec

tiv
e 

m
ea

ns
 th

at
 th

e 
be

ne
fit

s o
f 

ea
ch

 p
ro

je
ct

 m
us

t e
xc

ee
d 

th
e 

co
st

s (
i.e

., 
th

at
 th

e 
be

ne
fit

-c
os

t r
at

io
 e

xc
ee

ds
 1

.0
). 

 

2.
 

To
 d

et
er

m
in

e 
w

he
th

er
 o

r n
ot

 a
 m

iti
ga

tio
n 

pr
oj

ec
t i

s w
or

th
 d

oi
ng

. 

3.
 

To
 p

ro
vi

de
 a

 c
om

m
on

 b
as

is
 w

ith
 w

hi
ch

 to
 c

om
pa

re
 a

nd
 p

rio
rit

iz
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
 a

nd
 

to
 h

el
p 

en
su

re
 th

at
 li

m
ite

d 
m

iti
ga

tio
n 

fu
nd

s r
es

ul
t i

n 
th

e 
gr

ea
te

st
 p

os
si

bl
e 

re
du

ct
io

n 
in

 
fu

tu
re

 d
am

ag
es

 a
nd

 lo
ss

es
. 

4.
 

To
 d

em
on

st
ra

te
 th

at
 m

iti
ga

tio
n 

w
or

ks
.  

B
en

ef
it-

co
st

 a
na

ly
si

s c
an

 b
e 

a 
po

w
er

fu
l t

oo
l t

o 
he

lp
 se

ll 
th

e 
co

nc
ep

t o
f m

iti
ga

tio
n 

an
d 

to
 c

on
vi

nc
e 

in
di

vi
du

al
s a

nd
 c

om
m

un
iti

es
 th

at
 

m
iti

ga
tio

n 
in

ve
st

m
en

ts
 a

re
 in

 th
ei

r o
w

n 
se

lf 
in

te
re

st
.  

Fo
r t

he
 H

M
G

P 
an

d 
FM

A
 p

ro
gr

am
 

ov
er

al
l, 

be
ne

fit
-c

os
t a

na
ly

si
s h

el
ps

 to
 d

em
on

st
ra

te
 th

at
 th

e 
pr

og
ra

m
s a

nd
 th

ei
r a

ct
io

ns
 a

re
 

fis
ca

lly
 so

un
d.

 

Th
e 

st
at

ut
or

y 
an

d 
re

gu
la

to
ry

 b
as

is
 o

f F
EM

A
’s

 b
en

ef
it-

co
st

 a
na

ly
se

s i
s o

ut
lin

ed
 in

 th
e 

St
af

fo
rd

 A
ct

 
an

d 
in

 th
e 

pr
og

ra
m

 re
gu

la
tio

ns
 in

 th
e 

C
od

e 
of

 F
ed

er
al

 R
eg

ul
at

io
ns

. 

1.
7.

1 
Th

e 
St

af
fo

rd
 A

ct
 

FE
M

A
’s

 d
is

as
te

r a
ss

is
ta

nc
e 

ac
tiv

iti
es

, i
nc

lu
di

ng
 th

e 
H

M
G

P,
 a

re
 e

na
bl

ed
 b

y 
th

e 
R

ob
er

t T
. S

ta
ff

or
d 

D
is

as
te

r R
el

ie
f a

nd
 E

m
er

ge
nc

y 
A

ss
is

ta
nc

e 
A

ct
.  

Th
e 

in
te

nt
 a

nd
 p

ur
po

se
 o

f t
he

 S
ta

ff
or

d 
A

ct
 is

 sp
el

le
d 

ou
t i

n 
Se

ct
io

n 
10

2 
(2

): 
  

to
 su

pp
le

m
en

t t
he

 e
ffo

rt
s a

nd
 a

va
ila

bl
e 

re
so

ur
ce

s o
f S

ta
te

s, 
lo

ca
l g

ov
er

nm
en

ts
 a

nd
 

di
sa

st
er

 re
lie

f o
rg

an
iz

at
io

ns
 in

 a
lle

vi
at

in
g 

th
e 

da
m

ag
e,

 lo
ss

, h
ar

ds
hi

p,
 o

r s
uf

fe
ri

ng
 

ca
us

ed
 b

y 
m

aj
or

 d
is

as
te

rs
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H
az

ar
d 

m
iti

ga
tio

n 
ac

tiv
iti

es
, w

hi
ch

 b
y 

th
ei

r n
at

ur
e 

ar
e 

de
si

gn
ed

 to
 a

lle
vi

at
e 

th
e 

da
m

ag
e,

 lo
ss

, 
ha

rd
sh

ip
, a

nd
 su

ff
er

in
g 

ca
us

ed
 b

y 
na

tu
ra

l d
is

as
te

rs
, a

re
 a

dd
re

ss
ed

 in
 S

ec
tio

n 
40

4 
of

 th
e 

St
af

fo
rd

 A
ct

: 

Th
e 

Pr
es

id
en

t m
ay

 c
on

tr
ib

ut
e 

up
 to

 5
0 

pe
rc

en
t o

f t
he

 c
os

t o
f h

az
ar

d 
m

iti
ga

tio
n 

m
ea

su
re

s w
hi

ch
 th

e 
Pr

es
id

en
t h

as
 d

et
er

m
in

ed
 a

re
 c

os
t-e

ffe
ct

iv
e 

an
d 

w
hi

ch
 

su
bs

ta
nt

ia
lly

 re
du

ce
 th

e 
ri

sk
 o

f f
ut

ur
e 

da
m

ag
e,

 h
ar

ds
hi

p,
 lo

ss
, o

r s
uf

fe
ri

ng
 in

 a
ny

 
ar

ea
 a

ffe
ct

ed
 b

y 
a 

m
aj

or
 d

is
as

te
r. 

1.
7.

2 
44

 C
FR

, E
m

er
ge

nc
y 

M
an

ag
em

en
t a

nd
 A

ss
is

ta
nc

e 
Th

e 
re

qu
ire

m
en

t t
ha

t e
ac

h 
m

iti
ga

tio
n 

pr
oj

ec
t m

us
t b

e 
co

st
-e

ff
ec

tiv
e 

is
 d

es
cr

ib
ed

 in
 S

ec
tio

n 
44

 
20

6.
43

4 
El

ig
ib

ili
ty

 (C
od

e 
of

 F
ed

er
al

 R
eg

ul
at

io
ns

, 4
4 

Em
er

ge
nc

y 
M

an
ag

em
en

t a
nd

 A
ss

is
ta

nc
e,

 
R

ev
is

ed
 a

s o
f O

ct
ob

er
 1

, 1
99

8)
.  

Se
ct

io
n 

20
6.

43
4 

sp
ec

ifi
es

 th
e 

el
ig

ib
ili

ty
 re

qu
ire

m
en

ts
 fo

r H
az

ar
d 

M
iti

ga
tio

n 
Pr

og
ra

m
 G

ra
nt

s:
 

“(
b)

 M
in

im
um

 p
ro

je
ct

 c
ri

te
ri

a.
  T

o 
be

 e
lig

ib
le

 fo
r t

he
 H

az
ar

d 
M

iti
ga

tio
n 

G
ra

nt
 

Pr
og

ra
m

 a
 p

ro
je

ct
 m

us
t: 

 

(5
) B

e 
co

st
 e

ffe
ct

iv
e 

an
d 

su
bs

ta
nt

ia
lly

 re
du

ce
 th

e 
ri

sk
 o

f f
ut

ur
e 

da
m

ag
e,

 h
ar

ds
hi

p,
 

lo
ss

, o
r s

uf
fe

ri
ng

 re
su

lti
ng

 fr
om

 a
 m

aj
or

 d
is

as
te

r. 
 T

he
 g

ra
nt

ee
 m

us
t d

em
on

st
ra

te
 th

is
 

by
 d

oc
um

en
tin

g 
th

at
 th

e 
pr

oj
ec

t; 

(i)
Ad

dr
es

se
s a

 p
ro

bl
em

 th
at

 h
as

 b
ee

n 
re

pe
tit

iv
e 

or
 a

 p
ro

bl
em

 th
at

 
po

se
s a

 si
gn

ifi
ca

nt
 ri

sk
 to

 p
ub

lic
 h

ea
lth

 a
nd

 sa
fe

ty
 if

 le
ft 

un
so

lv
ed

, 

(ii
) W

ill
 n

ot
 c

os
t m

or
e 

th
an

 th
e 

an
tic

ip
at

ed
 v

al
ue

 o
f t

he
 re

du
ct

io
n 

in
 b

ot
h 

di
re

ct
 

da
m

ag
es

 a
nd

 su
bs

eq
ue

nt
 n

eg
at

iv
e 

im
pa

ct
s t

o 
th

e 
ar

ea
 if

 fu
tu

re
 d

is
as

te
rs

 w
er

e 
to

 
oc

cu
r. 

 B
ot

h 
co

st
s a

nd
 b

en
ef

its
 w

ill
 b

e 
co

m
pu

te
d 

on
 a

 n
et

 p
re

se
nt

 v
al

ue
 b

as
is

, 

(ii
i) 

H
as

 b
ee

n 
de

te
rm

in
ed

 to
 b

e 
th

e 
m

os
t p

ra
ct

ic
al

, e
ffe

ct
iv

e 
an

d 
en

vi
ro

nm
en

ta
lly

 
so

un
d 

al
te

rn
at

iv
e 

af
te

r c
on

si
de

ra
tio

n 
of

 a
 ra

ng
e 

of
 o

pt
io

ns
, 

(iv
) C

on
tr

ib
ut

es
, t

o 
th

e 
ex

te
nt

 p
ra

ct
ic

ab
le

, t
o 

a 
lo

ng
-te

rm
 so

lu
tio

n 
to

 
th

e 
pr

ob
le

m
 it

 is
 in

te
nd

ed
 to

 a
dd

re
ss

, 

(v
) C

on
si

de
rs

 lo
ng

-te
rm

 c
ha

ng
es

 to
 th

e 
ar

ea
s a

nd
 e

nt
iti

es
 it

 p
ro

te
ct

s, 
an

d 
ha

s 
m

an
ag

ea
bl

e 
fu

tu
re

 m
ai

nt
en

an
ce

 a
nd

 m
od

ifi
ca

tio
n 

re
qu

ir
em

en
ts

. 

Th
e 

go
al

 o
f b

en
ef

it-
co

st
 a

na
ly

si
s o

f h
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
 is

 a
lw

ay
s t

o 
co

un
t t

he
 b

en
ef

its
 o

f e
ac

h 
m

iti
ga

tio
n 

pr
oj

ec
t w

he
th

er
 o

r n
ot

 th
e 

ca
te

go
rie

s o
f b

en
ef

its
 a

re
 c

ov
er

ed
 b

y 
FE

M
A

 p
ro

gr
am

s o
r 

pr
og

ra
m

s o
f o

th
er

 fe
de

ra
l a

ge
nc

ie
s. 

 

Th
e 

O
M

B
 G

ui
da

nc
e 

to
 c

ou
nt

 th
e 

so
ci

al
 n

et
 b

en
ef

its
, n

ot
 o

nl
y 

th
e 

be
ne

fit
s t

o 
th

e 
fe

de
ra

l g
ov

er
nm

en
t, 

al
so

 a
pp

lie
s o

n 
th

e 
co

st
 si

de
 o

f b
en

ef
it-

co
st

 a
na

ly
si

s. 
 T

hu
s, 

it 
is

 a
lw

ay
s t

he
 to

ta
l c

os
t o

f t
he

 p
ro

je
ct
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th
at

 is
 in

cl
ud

ed
 in

 th
e 

an
al

ys
is

, n
ot

 th
e 

FE
M

A
 sh

ar
e 

of
 th

e 
co

st
.  

Fo
r e

xa
m

pl
e,

 c
on

si
de

r a
 m

iti
ga

tio
n 

pr
oj

ec
t w

ith
 a

 to
ta

l c
os

t o
f $

50
0,

00
0 

an
d 

ca
lc

ul
at

ed
 b

en
ef

its
 o

f $
30

0,
00

0 
(i.

e.
, a

 b
en

ef
it-

co
st

 ra
tio

 o
f 

0.
60

). 
 T

hi
s p

ro
je

ct
 fa

ils
 th

e 
co

st
-e

ff
ec

tiv
en

es
s c

rit
er

io
n.

  F
ro

m
 th

e 
pe

rs
pe

ct
iv

e 
of

 th
e 

co
m

m
un

ity
 a

s a
 

w
ho

le
, t

he
 b

en
ef

its
 a

re
 le

ss
 th

an
 th

e 
co

st
 o

f t
he

 p
ro

je
ct

.  
Th

is
 c

on
cl

us
io

n 
do

es
 n

ot
 d

ep
en

d 
on

 w
ha

t 
fr

ac
tio

n 
of

 th
e 

pr
oj

ec
t i

s F
EM

A
 fu

nd
ed

, e
ve

n 
if 

FE
M

A
 fu

nd
s l

es
s t

ha
n 

$3
00

,0
00

 o
f t

he
 p

ro
je

ct
 c

os
t, 

be
ca

us
e 

th
e 

O
M

B
 g

ui
da

nc
e 

fo
r b

en
ef

it-
co

st
 a

na
ly

si
s r

eq
ui

re
s t

he
 e

nt
ire

 p
ro

je
ct

 b
e 

co
st

-e
ff

ec
tiv

e 
in

 
or

de
r t

o 
be

 e
lig

ib
le

 fo
r f

un
di

ng
. 
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2.
 

Se
ct

io
n 

2 
TW

O
 

H
ow

 to
 C

al
cu

la
te

 B
en

ef
its

 

A
s d

is
cu

ss
ed

 in
 S

ec
tio

n 
1,

 th
e 

be
ne

fit
s o

f m
iti

ga
tio

n 
pr

oj
ec

ts
 a

re
 fu

tu
re

 d
am

ag
es

 a
nd

 lo
ss

es
 a

vo
id

ed
 

by
 u

nd
er

ta
ki

ng
 th

e 
m

iti
ga

tio
n 

pr
oj

ec
t. 

 D
am

ag
es

 a
nd

 lo
ss

es
 b

ec
om

e 
be

ne
fit

s w
he

n 
th

ey
 a

re
 a

vo
id

ed
 

by
 a

 m
iti

ga
tio

n 
pr

oj
ec

t. 
 T

hi
s s

ec
tio

n 
de

sc
rib

es
 th

e 
m

aj
or

 c
at

eg
or

ie
s o

f d
am

ag
es

 a
nd

 lo
ss

es
 e

st
im

at
ed

 
be

fo
re

 a
nd

 a
fte

r m
iti

ga
tio

n;
 th

e 
es

tim
at

es
 o

f d
am

ag
es

 a
nd

 lo
ss

es
 a

re
 th

en
 u

se
d 

to
 c

al
cu

la
te

 th
e 

be
ne

fit
s o

f a
vo

id
ed

 su
ch

 d
am

ag
es

 a
nd

 lo
ss

es
. 

In
 m

os
t c

as
es

, F
EM

A
’s

 g
oa

l i
s t

o 
co

un
t f

ul
ly

 a
ll 

of
 th

e 
be

ne
fit

s o
f e

ac
h 

m
iti

ga
tio

n 
pr

oj
ec

t. 
 T

he
re

 a
re

 
fo

ur
 m

aj
or

 c
at

eg
or

ie
s o

f b
en

ef
its

: 

1.
 

A
vo

id
ed

 p
hy

si
ca

l d
am

ag
es

 

2.
 

A
vo

id
ed

 lo
ss

-o
f-

fu
nc

tio
n 

im
pa

ct
s 

3.
 

A
vo

id
ed

 c
as

ua
lti

es
, 

4.
 

A
vo

id
ed

 e
m

er
ge

nc
y 

m
an

ag
em

en
t c

os
ts

 

A
 b

rie
f s

um
m

ar
y 

of
 h

ow
 to

 c
ou

nt
 e

ac
h 

of
 th

es
e 

fo
ur

 c
at

eg
or

ie
s i

s p
ro

vi
de

d 
in

 th
is

 se
ct

io
n.

  

2.
1 

A
vo

id
ed

 P
hy

si
ca

l D
am

ag
es

 
Ph

ys
ic

al
 d

am
ag

es
 a

re
 th

e 
m

os
t d

ire
ct

 k
in

d 
of

 d
am

ag
es

 a
nd

 u
su

al
ly

 a
re

 th
e 

ea
si

es
t t

o 
co

un
t. 

 P
hy

si
ca

l 
da

m
ag

es
 a

re
 si

m
pl

y 
th

e 
co

st
s t

o 
re

pa
ir 

or
 re

pl
ac

e 
da

m
ag

ed
 fa

ci
lit

ie
s, 

in
cl

ud
in

g 
bu

ild
in

gs
, b

ui
ld

in
g 

co
nt

en
ts

, a
nd

 in
fr

as
tru

ct
ur

e.
  P

hy
si

ca
l d

am
ag

es
 m

ay
 a

ls
o 

in
cl

ud
e 

re
pa

ir 
or

 re
pl

ac
em

en
t c

os
ts

 fo
r 

la
nd

sc
ap

in
g,

 si
te

 c
on

ta
m

in
at

io
n 

re
st

or
at

io
n,

 v
eh

ic
le

s, 
an

d 
eq

ui
pm

en
t. 

 T
he

 m
os

t c
om

m
on

 su
b-

ca
te

go
rie

s o
f a

vo
id

ed
 p

hy
si

ca
l d

am
ag

es
 a

re
: 

B
ui

ld
in

gs
 

C
on

te
nt

s 

In
fr

as
tru

ct
ur

e 

La
nd

sc
ap

in
g 

O
ut

bu
ild

in
gs

 

Si
te

 C
on

ta
m

in
at

io
n 

V
eh

ic
le

s 

Eq
ui

pm
en

t 

Ph
ys

ic
al

 d
am

ag
e 

es
tim

at
es

 (b
ef

or
e 

an
d 

af
te

r m
iti

ga
tio

n)
 a

re
 e

xp
re

ss
ed

 in
 d

ol
la

rs
.  

Fo
r b

en
ef

it-
co

st
 

an
al

ys
is

 o
f h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

, d
am

ag
es

 a
re

 o
fte

n 
ex

pr
es

se
d 

as
 a

 p
er

ce
nt

ag
e 

of
 th

e 
re

pl
ac

em
en

t v
al

ue
 o

f t
he

 d
am

ag
ed

 e
le

m
en

t (
e.

g.
, a

 b
ui

ld
in

g,
 th

e 
co

nt
en

ts
 o

f a
 b

ui
ld

in
g,

 a
 u

til
ity

 
co

m
po

ne
nt

 o
r a

 b
rid

ge
). 

 D
am

ag
e 

fu
nc

tio
ns

 a
re

 u
se

d 
to

 e
xp

re
ss

 th
e 

pe
rc

en
ta

ge
 d

am
ag

e 
ex

pe
ct

ed
 a

s a
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fu
nc

tio
n 

of
 fl

oo
d 

de
pt

h 
fo

r f
lo

od
s, 

w
in

d 
sp

ee
d 

fo
r h

ur
ric

an
es

 o
r l

ev
el

 o
f g

ro
un

d 
sh

ak
in

g 
fo

r 
ea

rth
qu

ak
es

.  

Fo
r b

ui
ld

in
gs

 a
nd

 in
fr

as
tru

ct
ur

e,
 fa

ci
lit

ie
s a

re
 g

en
er

al
ly

 d
ee

m
ed

 a
 c

om
pl

et
e 

lo
ss

 a
nd

 re
pl

ac
ed

 ra
th

er
 

th
an

 re
pa

ire
d 

w
he

ne
ve

r t
he

 d
am

ag
e 

pe
rc

en
ta

ge
 e

xc
ee

ds
 a

 v
al

ue
 k

no
w

n 
as

 th
e 

de
m

ol
iti

on
 th

re
sh

ol
d.

  
Fo

r b
ui

ld
in

gs
, a

 5
0%

 d
em

ol
iti

on
 th

re
sh

ol
d 

is
 o

fte
n 

as
su

m
ed

.  
Fo

r o
ut

da
te

d 
or

 m
ar

gi
na

l b
ui

ld
in

gs
, 

m
uc

h 
lo

w
er

 d
em

ol
iti

on
 th

re
sh

ol
ds

 a
re

 so
m

et
im

es
 a

pp
ro

pr
ia

te
.  

Si
m

ila
r c

on
ce

pt
s a

pp
ly

 to
 

in
fr

as
tru

ct
ur

e 
da

m
ag

es
. 

G
ui

da
nc

e 
fo

r e
va

lu
at

in
g 

ph
ys

ic
al

 d
am

ag
es

 is
 su

m
m

ar
iz

ed
 b

el
ow

 in
 T

ab
le

 2
.1

.  
FE

M
A

 h
as

 d
ev

el
op

ed
 

ty
pi

ca
l o

r d
ef

au
lt 

da
m

ag
e 

fu
nc

tio
ns

 th
at

 e
xp

re
ss

 th
e 

ex
pe

ct
ed

 p
er

ce
nt

ag
e 

da
m

ag
e 

fo
r b

ui
ld

in
gs

 a
nd

 
co

nt
en

ts
.  

Th
es

e 
da

m
ag

e 
fu

nc
tio

ns
 a

re
 m

os
t u

se
fu

l f
or

 o
rd

in
ar

y 
re

si
de

nt
ia

l, 
co

m
m

er
ci

al
 o

r p
ub

lic
 

bu
ild

in
gs

 a
nd

 m
ay

 h
av

e 
to

 b
e 

m
od

ifi
ed

 fo
r m

or
e 

sp
ec

ia
liz

ed
 b

ui
ld

in
gs

, u
si

ng
 h

is
to

ric
al

 d
am

ag
e 

da
ta

, 
pr

of
es

si
on

al
 ju

dg
m

en
t, 

or
 b

ot
h.

  

Th
er

e 
ar

e 
no

 ty
pi

ca
l o

r d
ef

au
lt 

da
m

ag
e 

fu
nc

tio
ns

 a
va

ila
bl

e 
fo

r e
st

im
at

in
g 

th
e 

ot
he

r s
ub

-c
at

eg
or

ie
s o

f 
ph

ys
ic

al
 d

am
ag

es
.  

Fo
r t

he
se

 c
at

eg
or

ie
s, 

hi
st

or
ic

al
 d

at
a 

an
d 

pr
of

es
si

on
al

 ju
dg

m
en

t a
re

 u
se

d 
to

 m
ak

e 
da

m
ag

e 
es

tim
at

es
. 
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ui
da

nc
e 

fo
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al

 D
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ag
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al
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al
 D

at
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ur
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bu
ild
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Lo

w
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ric

al
 d
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ag
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ta
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on
al

 ju
dg
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er
ci

al
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ild
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Lo

w
 

 H
is
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ric

al
 d
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ag
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ta
 

Pr
of
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si

on
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 ju
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en

t 
 Pu

bl
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 b
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Lo

w
 

 H
is
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al
 d
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ta
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en
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e 
 Sp
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liz
ed
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ild
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gs
 fo

r 
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 fi
re

, a
nd

 
m

ed
ic

al
 fa

ci
lit

ie
s 

 
M

od
er

at
e 

 H
is

to
ric

al
 d

am
ag

e 
da

ta
 

Pr
of

es
si

on
al

 ju
dg

m
en

t 
D

ef
au

lt 
da

m
ag

e 
fu

nc
tio

ns
 m

ay
 n

ee
d 

to
 b

e 
ad

ju
st

ed
 

 C
on

te
nt

s, 
or

di
na

ry
 

or
 sp

ec
ia

liz
ed

 
bu

ild
in

gs
 

 
Lo

w
 to

 m
od

er
at

e 
 H

is
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al

 d
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ag
e 

da
ta

 
Pr

of
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si
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al
 ju

dg
m
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T
yp

e 
of

 F
ac

ili
ty

 
L

ev
el

 o
f T

ec
hn

ic
al

 
E

xp
er

tis
e 

R
eq

ui
re

d 
T

yp
ic

al
 D

at
a 

So
ur

ce
s 

 In
fr

as
tru

ct
ur

e 
(in

cl
ud

in
g 

ut
ili

ty
 

an
d 

tra
ns

po
rta

tio
n 

el
em

en
ts

) 

 
M

od
er

at
e 

to
 h

ig
h 

 H
is

to
ric

al
 d

am
ag

e 
da

ta
 

Sp
ec

ia
liz

ed
 e

ng
in

ee
rin

g 
ex

pe
rie

nc
e 

w
ith

 th
es

e 
ty

pe
 o

f f
ac

ili
tie

s i
s e

ss
en

tia
l 

 La
nd

sc
ap

in
g 

da
m

ag
es

 a
nd

 y
ar

d 
cl

ea
nu

p 

 
Lo

w
 to

 m
od

er
at

e 
 H

is
to

ric
al

 d
at

a 
Pr

of
es

si
on

al
 ju

dg
m

en
t 

 Si
te

 c
on

ta
m

in
at

io
n 

re
st

or
at

io
n 

 
M

od
er

at
e 

to
 h

ig
h 

 H
is

to
ric

al
 d

at
a 

Sp
ec

ia
liz

ed
 e

ng
in

ee
rin

g 
ex

pe
rie

nc
e 

he
lp

fu
l 

 V
eh

ic
le

s a
nd

 
eq

ui
pm

en
t 

 
M

od
er

at
e 

to
 h

ig
h 

 H
is

to
ric

al
 d

at
a 

Pr
of

es
si

on
al

 ju
dg

m
en

t 
 2.

2 
Lo

ss
-o

f-F
un

ct
io

n 
Im

pa
ct

s 
Th

e 
ne

ga
tiv

e 
im

pa
ct

s o
f a

 d
is

as
te

r o
n 

a 
co

m
m

un
ity

 o
fte

n 
go

 fa
r b

ey
on

d 
th

e 
ph

ys
ic

al
 d

am
ag

es
 a

lo
ne

.  
Lo

ss
-o

f-
fu

nc
tio

n 
im

pa
ct

s a
re

 th
e 

lo
ss

es
, c

os
ts

 a
nd

 d
ire

ct
 e

co
no

m
ic

 im
pa

ct
s t

ha
t o

cc
ur

 w
he

n 
ph

ys
ic

al
 

da
m

ag
es

 a
re

 se
ve

re
 e

no
ug

h 
to

 in
te

rr
up

t t
he

 fu
nc

tio
n 

of
 a

 b
ui

ld
in

g 
or

 o
th

er
 fa

ci
lit

y.
  F

or
 a

 b
ui

ld
in

g,
 

lo
ss

-o
f-

fu
nc

tio
n 

im
pa

ct
s m

ay
 in

cl
ud

e 
th

e 
co

st
s f

or
 te

m
po

ra
ry

 q
ua

rte
rs

 w
hi

le
 re

pa
irs

 a
re

 m
ad

e,
 a

s w
el

l 
as

 lo
ss

es
 in

 re
nt

al
 in

co
m

e,
 b

us
in

es
s i

nc
om

e,
 o

r p
ub

lic
 se

rv
ic

es
 p

ro
vi

de
d 

fr
om

 th
e 

bu
ild

in
g.

  F
or

 
ut

ili
tie

s, 
lo

ss
 o

f f
un

ct
io

n 
m

ea
ns

 a
 lo

ss
 o

f s
er

vi
ce

 o
r a

 re
du

ct
io

n 
in

 th
e 

le
ve

l o
f s

er
vi

ce
.  

Fo
r a

 ro
ad

 o
r 

br
id

ge
, l

os
s o

f f
un

ct
io

n 
m

ea
ns

 c
lo

su
re

s o
f a

 ro
ad

 o
r b

rid
ge

, o
r d

el
ay

s a
ris

in
g 

fr
om

 a
 re

du
ct

io
n 

in
 

tra
ff

ic
 c

ap
ac

ity
 o

f a
 d

am
ag

ed
 ro

ad
 o

r b
rid

ge
. 

Lo
ss

-o
f-

fu
nc

tio
n 

im
pa

ct
s a

re
 so

m
et

im
es

 a
s i

m
po

rta
nt

 a
s o

r e
ve

n 
m

or
e 

im
po

rta
nt

 th
an

 th
e 

di
re

ct
 

ph
ys

ic
al

 d
am

ag
es

.  
Fo

r e
xa

m
pl

e,
 th

e 
lo

ss
 o

f f
un

ct
io

n 
of

 a
 h

os
pi

ta
l o

r f
ire

 st
at

io
n 

or
 o

th
er

 fa
ci

lit
y 

cr
iti

ca
l t

o 
th

e 
em

er
ge

nc
y 

re
sp

on
se

 a
nd

 re
co

ve
ry

 d
ur

in
g 

an
d 

im
m

ed
ia

te
ly

 a
fte

r a
 d

is
as

te
r m

ay
 h

av
e 

a 
m

uc
h 

gr
ea

te
r e

co
no

m
ic

 im
pa

ct
 o

n 
th

e 
co

m
m

un
ity

 th
an

 si
m

pl
y 

th
e 

re
pa

ir 
co

st
s f

or
 th

e 
ph

ys
ic

al
 

da
m

ag
es

.  
Si

m
ila

rly
, l

os
s o

f e
le

ct
ric

 p
ow

er
 o

r p
ot

ab
le

 w
at

er
 se

rv
ic

e 
ha

s a
 m

uc
h 

la
rg

er
 e

co
no

m
ic

 
im

pa
ct

 o
n 

a 
co

m
m

un
ity

 th
an

 si
m

pl
y 

th
e 

co
st

s t
o 

re
pa

ir 
da

m
ag

e 
to

 th
e 

el
ec

tri
c 

po
w

er
 o

r w
at

er
 

sy
st

em
s. 

 T
hu

s, 
to

 fu
lly

 c
ou

nt
 th

e 
be

ne
fit

s o
f e

ac
h 

ha
za

rd
 m

iti
ga

tio
n 

pr
oj

ec
t i

t i
s v

er
y 

im
po

rta
nt

 to
 

co
un

t a
ll 

of
 th

e 
be

ne
fit

s o
f a

vo
id

in
g 

lo
ss

-o
f-

fu
nc

tio
n 

im
pa

ct
s. 
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Th
e 

ty
pe

 o
f l

os
s-

of
-f

un
ct

io
n 

im
pa

ct
s t

o 
be

 c
ou

nt
ed

 v
ar

ie
s d

ep
en

di
ng

 o
n 

th
e 

ty
pe

 o
f f

ac
ili

ty
 u

nd
er

 
ev

al
ua

tio
n.

  S
om

e 
of

 th
e 

su
b-

ca
te

go
rie

s o
f l

os
s-

of
-f

un
ct

io
n 

im
pa

ct
s a

re
 so

m
ew

ha
t m

or
e 

di
ff

ic
ul

t t
o 

un
de

rs
ta

nd
 a

nd
 to

 c
al

cu
la

te
 th

an
 th

e 
m

or
e 

se
lf-

ev
id

en
t p

hy
si

ca
l d

am
ag

e 
su

b-
ca

te
go

rie
s. 

 A
s a

 re
su

lt,
 

lo
ss

-o
f-

fu
nc

tio
n 

im
pa

ct
s h

av
e 

of
te

n 
be

en
 o

nl
y 

pa
rti

al
ly

 c
ou

nt
ed

 o
r n

ot
 c

ou
nt

ed
 a

t a
ll 

w
he

n 
co

nd
uc

tin
g 

be
ne

fit
-c

os
t a

na
ly

se
s o

f h
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
.  

U
nd

er
co

un
tin

g 
lo

ss
-o

f-
fu

nc
tio

n 
im

pa
ct

s i
s a

 se
rio

us
 e

rr
or

 th
at

 m
ay

 re
su

lt 
in

 h
ig

hl
y 

m
er

ito
rio

us
 a

nd
 h

ig
hl

y 
co

st
-e

ff
ec

tiv
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
 b

ei
ng

 im
pr

op
er

ly
 re

je
ct

ed
.  

Th
e 

m
os

t c
om

m
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 su
b-

ca
te

go
rie

s o
f l

os
s-

of
-f

un
ct

io
n 

im
pa

ct
s 

ar
e:

 

 
D

is
pl

ac
em

en
t c

os
ts

 fo
r t

em
po

ra
ry

 q
ua

rte
rs

 

Lo
ss

 o
f r

en
ta

l i
nc

om
e 

Lo
ss

 o
f b

us
in

es
s i

nc
om

e 

Lo
st

 w
ag

es
 

D
is

ru
pt

io
n 

tim
e 

fo
r r

es
id

en
ts

 

Lo
ss

 o
f p

ub
lic

 se
rv

ic
es

 

Ec
on

om
ic

 im
pa

ct
 o

f l
os

s o
f u

til
ity

 se
rv

ic
es

 

Ec
on

om
ic

 im
pa

ct
 o

f r
oa

d/
br

id
ge

 c
lo

su
re

s 

2.
2.

1 
D

is
pl

ac
em

en
t T

im
e 

an
d 

Fu
nc

tio
na

l D
ow

nt
im

e 
Es

tim
at

in
g 

lo
ss

-o
f-

fu
nc

tio
n 

ec
on

om
ic

 im
pa

ct
s f

or
 a

 b
ui

ld
in

g 
or

 o
th

er
 fa

ci
lit

y 
al

w
ay

s r
eq

ui
re

s t
w

o 
st

ep
s. 

 F
irs

t, 
th

e 
tim

e 
du

ra
tio

n 
of

 th
e 

in
te

rr
up

tio
n 

of
 fu

nc
tio

n 
m

us
t b

e 
es

tim
at

ed
, a

nd
 se

co
nd

, t
he

 
ec

on
om

ic
 v

al
ue

 p
er

 u
ni

t t
im

e 
of

 in
te

rr
up

tio
n 

of
 se

rv
ic

e 
m

us
t b

e 
es

tim
at

ed
. 

Fo
r p

ur
po

se
s o

f b
en

ef
it-

co
st

 a
na

ly
si

s, 
di

sp
la

ce
m

en
t t

im
e 

an
d 

fu
nc

tio
na

l d
ow

nt
im

e 
m

us
t b

e 
co

ns
id

er
ed

.  
D

is
pl

ac
em

en
t t

im
e 

is
 th

e 
tim

e 
pe

rio
d 

du
rin

g 
w

hi
ch

 o
cc

up
an

ts
 a

re
 d

is
pl

ac
ed

 fr
om

 a
 

bu
ild

in
g 

so
 re

pa
irs

 c
an

 b
e 

m
ad

e.
  F

or
 lo

w
 le

ve
ls

 o
f d

am
ag

e,
 d

is
pl

ac
em

en
t t

im
e 

is
 g

en
er

al
ly

 z
er

o;
 th

at
 

is
, m

in
or

 re
pa

irs
 c

an
 b

e 
m

ad
e 

w
ith

ou
t d

is
pl

ac
in

g 
oc

cu
pa

nt
s. 

 F
un

ct
io

na
l d

ow
nt

im
e 

is
 th

e 
tim

e 
pe

rio
d 

du
rin

g 
w

hi
ch

 se
rv

ic
es

 a
re

 lo
st

.  
 

Fu
nc

tio
na

l d
ow

nt
im

e 
m

ay
 b

e 
m

uc
h 

sh
or

te
r t

ha
n 

di
sp

la
ce

m
en

t t
im

e.
  F

or
 e

xa
m

pl
e,

 c
on

si
de

r a
 c

ity
 h

al
l 

bu
ild

in
g 

th
at

 is
 b

ad
ly

 d
am

ag
ed

 in
 a

 d
is

as
te

r. 
 T

he
 o

cc
up

an
ts

 o
f t

he
 b

ui
ld

in
g 

m
ay

 b
e 

di
sp

la
ce

d 
to

 
te

m
po

ra
ry

 q
ua

rte
rs

 fo
r s

ix
 m

on
th

s -
 th

is
 is

 th
e 

di
sp

la
ce

m
en

t t
im

e.
  D

is
pl

ac
em

en
t c

os
ts

 a
re

 e
st

im
at

ed
 

fr
om

 th
e 

di
sp

la
ce

m
en

t t
im

e 
an

d 
th

e 
da

ily
 o

r m
on

th
ly

 c
os

t o
f d

is
pl

ac
em

en
t. 

 H
ow

ev
er

, i
n 

th
is

 si
m

pl
e 

ex
am

pl
e,

 th
e 

fu
nc

tio
na

l d
ow

nt
im

e 
is

 m
uc

h 
le

ss
 th

an
 si

x 
m

on
th

s. 
If

 th
e 

se
rv

ic
es

 a
re

 re
-e

st
ab

lis
he

d 
in

 
th

e 
te

m
po

ra
ry

 q
ua

rte
rs

 in
 tw

o 
w

ee
ks

, t
he

n 
th

e 
fu

nc
tio

na
l d

ow
nt

im
e 

is
 o

nl
y 

tw
o 

w
ee

ks
, n

ot
 si

x 
m

on
th

s. 

 SE
C

TI
O

N
TW

O
 

H
ow

 to
 C

al
cu

la
te

 B
en

ef
its

 

C:
\D

oc
um

en
ts 

an
d S

ett
ing

s\O
wn

er
\M

y D
oc

um
en

ts\
Pr

oje
ct 

Fil
es

\T
us

tin
 H

MP
\T

us
tin

 - 
Dr

aft
 1\

Ap
pe

nd
ix 

E 
- B

en
efi

t-C
os

t A
na

lys
is\

W
ha

t is
 a 

Be
ne

fit.
do

c 
DR

AF
T 

2-
5 

Fu
nc

tio
na

l d
ow

nt
im

e 
ca

n 
al

so
 b

e 
fr

ac
tio

na
l. 

 O
ne

 d
ay

 o
f f

un
ct

io
na

l d
ow

nt
im

e 
ca

n 
be

 o
ne

 d
ay

 o
f 

co
m

pl
et

e 
lo

ss
 o

f s
er

vi
ce

, o
r t

w
o 

da
ys

 o
f 5

0%
 lo

ss
 o

f s
er

vi
ce

, o
r 1

0 
da

ys
 o

f 1
0%

 lo
ss

 o
f s

er
vi

ce
, a

nd
 

so
 o

n.
 

Fo
r u

til
ity

 a
nd

 tr
an

sp
or

ta
tio

n 
sy

st
em

s, 
th

er
e 

ar
e 

ge
ne

ra
lly

 n
o 

di
sp

la
ce

m
en

t c
os

ts
 b

ec
au

se
 su

ch
 se

rv
ic

e 
ge

ne
ra

lly
 c

an
’t 

si
m

pl
y 

be
 m

ov
ed

 to
 te

m
po

ra
ry

 q
ua

rte
rs

.  
Th

us
 fo

r t
he

se
 sy

st
em

s t
he

 lo
ss

-o
f-

fu
nc

tio
n 

ec
on

om
ic

 im
pa

ct
s a

re
 c

al
cu

la
te

d 
fr

om
 th

e 
es

tim
at

ed
 fu

nc
tio

na
l d

ow
nt

im
e 

an
d 

th
e 

va
lu

e 
of

 th
e 

se
rv

ic
e 

pe
r d

ay
. 

2.
2.

2 
Lo

ss
-o

f-F
un

ct
io

n 
Im

pa
ct

s 
fo

r B
ui

ld
in

gs
 

Fo
r b

ui
ld

in
gs

, l
os

s-
of

-f
un

ct
io

n 
im

pa
ct

s m
ay

 in
cl

ud
e 

th
e 

fo
llo

w
in

g 
ca

te
go

rie
s:

 d
is

pl
ac

em
en

t c
os

ts
, 

lo
ss

 o
f r

en
ta

l i
nc

om
e,

 lo
ss

 o
f b

us
in

es
s i

nc
om

e,
 lo

ss
 o

f w
ag

es
, l

os
s o

f p
ub

lic
 se

rv
ic

es
, a

nd
 d

is
ru

pt
io

n 
tim

e.
 is

pl
ac

em
en

t c
os

ts
 a

re
 th

e 
ex

tra
 c

os
ts

 in
cu

rr
ed

 w
he

n 
oc

cu
pa

nt
s o

f a
 b

ui
ld

in
g 

ar
e 

di
sp

la
ce

d 
to

 
te

m
po

ra
ry

 q
ua

rte
rs

.  
D

is
pl

ac
em

en
t c

os
ts

 m
ay

 b
e 

in
cu

rr
ed

 fo
r r

es
id

en
tia

l, 
co

m
m

er
ci

al
, o

r p
ub

lic
 

bu
ild

in
gs

.  
D

is
pl

ac
em

en
t o

cc
ur

s o
nl

y 
w

he
n 

da
m

ag
es

 to
 a

 b
ui

ld
in

g 
ar

e 
su

ff
ic

ie
nt

ly
 se

ve
re

 th
at

 th
e 

bu
ild

in
g 

ca
nn

ot
 b

e 
re

pa
ire

d 
w

ith
 o

cc
up

an
ts

 in
 p

la
ce

.  
A

t l
ow

er
 le

ve
ls

 o
f d

am
ag

e,
 re

pa
irs

 a
re

 
co

m
m

on
ly

 m
ad

e 
w

ith
 o

cc
up

an
ts

 re
m

ai
ni

ng
 in

 th
e 

bu
ild

in
g 

du
rin

g 
th

e 
re

pa
ir 

pr
oc

es
s. 

D
is

pl
ac

em
en

t c
os

ts
 in

cl
ud

e 
th

e 
fo

llo
w

in
g 

su
b-

ca
te

go
rie

s o
f c

os
ts

: 

1.
 

R
en

ta
l c

os
ts

 fo
r t

em
po

ra
ry

 q
ua

rte
rs

 

2.
 

O
th

er
 m

on
th

ly
 c

os
ts

 o
f d

is
pl

ac
em

en
t s

uc
h 

as
 fu

rn
itu

re
 re

nt
al

, o
th

er
 c

os
ts

 o
f b

ei
ng

 in
 

te
m

po
ra

ry
 sp

ac
e,

 e
xt

ra
 c

om
m

ut
in

g 
co

st
s, 

et
c.

 

3.
 

O
ne

-ti
m

e 
co

st
s s

uc
h 

as
 u

til
ity

 h
oo

ku
p 

fe
es

, r
ou

nd
-tr

ip
 m

ov
in

g 
co

st
s, 

et
c.

 

D
is

pl
ac

em
en

t c
os

ts
 a

re
 th

e 
m

os
t c

om
m

on
ly

 c
ou

nt
ed

 lo
ss

-o
f-

fu
nc

tio
n 

im
pa

ct
.  

Th
e 

ne
ce

ss
ar

y 
da

ta
 is

 
st

ra
ig

ht
fo

rw
ar

d 
an

d 
re

la
tiv

el
y 

ea
sy

 to
 o

bt
ai

n.
  R

en
ta

l c
os

ts
 fo

r t
em

po
ra

ry
 q

ua
rte

rs
 c

an
 b

e 
ob

ta
in

ed
 

fr
om

 lo
ca

l o
ff

ic
ia

ls
 o

r r
ea

l e
st

at
e 

fir
m

s. 
 E

st
im

at
es

 fo
r o

th
er

 m
on

th
ly

 c
os

ts
 a

nd
 o

ne
-ti

m
e 

m
ov

in
g 

co
st

s 
ca

n 
be

 p
ro

vi
de

d 
by

 a
pp

lic
an

ts
 o

r e
st

im
at

ed
 u

si
ng

 c
om

m
on

 se
ns

e.
 

en
ta

l i
nc

om
e 

lo
ss

es
 a

re
 in

cu
rr

ed
 b

y 
ow

ne
rs

 w
he

n 
te

na
nt

s v
ac

at
e 

pr
em

is
es

 b
ec

au
se

 o
f d

am
ag

es
, 

re
su

lti
ng

 in
 a

 lo
ss

 o
f r

en
ta

l i
nc

om
e 

fo
r t

he
 o

w
ne

r. 
 R

en
ta

l i
nc

om
e 

lo
ss

es
 m

ay
 a

pp
ly

 to
 a

ny
 

bu
ild

in
g 

th
at

 is
 re

nt
ed

 (r
es

id
en

tia
l, 

co
m

m
er

ci
al

, o
r p

ub
lic

). 
 

A
na

ly
st

s s
ho

ul
d 

be
 a

w
ar

e 
of

 th
e 

po
te

nt
ia

l f
or

 d
ou

bl
e-

co
un

tin
g 

re
nt

al
 in

co
m

e 
lo

ss
es

.  
C

on
si

de
r a

n 
ex

am
pl

e 
w

he
re

 tw
o 

ho
m

es
 a

re
 d

am
ag

ed
 b

y 
flo

od
s a

nd
 th

e 
oc

cu
pa

nt
s a

re
 d

is
pl

ac
ed

 to
 te

m
po

ra
ry

 
qu

ar
te

rs
 fo

r s
ev

er
al

 m
on

th
s w

hi
le

 re
pa

irs
 a

re
 m

ad
e.

  I
f o

ne
 h

om
e 

is
 o

w
ne

r-
oc

cu
pi

ed
, t

he
 o

w
ne

r i
s s

til
l 

re
sp

on
si

bl
e 

fo
r m

or
tg

ag
e 

an
d 

ta
x 

pa
ym

en
ts

 o
n 

th
e 

ho
m

e 
in

 a
dd

iti
on

 to
 p

ay
in

g 
re

nt
 a

nd
 o

th
er

 e
xp

en
se

s 

D
 

R
 



 SE
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 C
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\D

oc
um
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d S

ett
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s\O
wn

er
\M

y D
oc

um
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ts\
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oje
ct 

Fil
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\T
us

tin
 H

MP
\T

us
tin
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Dr

aft
 1\

Ap
pe

nd
ix 

E 
- B

en
efi

t-C
os

t A
na

lys
is\

W
ha

t is
 a 

Be
ne

fit.
do

c 
DR

AF
T 

2-
6 

fo
r t

em
po

ra
ry

 q
ua

rte
rs

.  
In

 th
is

 c
as

e,
 th

e 
fu

ll 
di

sp
la

ce
m

en
t c

os
ts

 fo
r t

em
po

ra
ry

 q
ua

rte
rs

 a
re

 a
dd

iti
on

al
 

ex
pe

ns
es

 a
nd

 sh
ou

ld
 b

e 
co

un
te

d.
  H

ow
ev

er
, f

or
 a

 re
nt

ed
 h

om
e,

 th
e 

ec
on

om
ic

s a
re

 d
iff

er
en

t. 
 If

 a
 

re
nt

er
 is

 d
is

pl
ac

ed
 to

 te
m

po
ra

ry
 q

ua
rte

rs
, t

he
n 

he
/s

he
 n

o 
lo

ng
er

 p
ay

s r
en

t f
or

 th
e 

da
m

ag
ed

 fa
ci

lit
y.

  
Th

is
 lo

ss
 o

f r
en

ta
l i

nc
om

e 
is

 a
 lo

ss
 to

 th
e 

ow
ne

r a
nd

 m
ay

 b
e 

co
un

te
d 

as
 p

ar
t o

f t
he

 lo
ss

-o
f-

fu
nc

tio
n 

im
pa

ct
s f

or
 th

e 
bu

ild
in

g.
  H

ow
ev

er
, i

n 
th

is
 c

as
e,

 th
e 

di
sp

la
ce

m
en

t c
os

ts
 fo

r t
he

 re
nt

er
 m

us
t b

e 
ad

ju
st

ed
 to

 c
on

si
de

r o
nl

y 
th

e 
po

ss
ib

le
 in

cr
ea

se
 in

 re
nt

 a
bo

ve
 th

e 
pr

ev
io

us
 re

nt
, r

at
he

r t
ha

n 
th

e 
to

ta
l 

co
st

 o
f r

en
t a

t t
he

 te
m

po
ra

ry
 q

ua
rte

rs
.  

C
ou

nt
in

g 
th

e 
di

sp
la

ce
m

en
t c

os
ts

 fo
r t

he
 re

nt
er

 a
nd

 th
e 

fu
ll 

lo
ss

 
of

 re
nt

al
 in

co
m

e 
fo

r t
he

 o
w

ne
r i

s d
ou

bl
e-

co
un

tin
g 

an
d 

m
us

t b
e 

av
oi

de
d.

 

Th
e 

si
m

pl
es

t w
ay

 to
 a

vo
id

 p
ot

en
tia

l d
ou

bl
e-

co
un

tin
g 

is
 to

 n
ot

 c
ou

nt
 re

nt
al

 in
co

m
e 

lo
ss

es
.  

If
 th

is
 is

 
do

ne
, t

he
n 

th
e 

fu
ll 

di
sp

la
ce

m
en

t c
os

ts
 sh

ou
ld

 b
e 

co
un

te
d 

fo
r b

ot
h 

ow
ne

rs
 a

nd
 re

nt
er

s. 
 C

ou
nt

in
g 

th
e 

fu
ll 

di
sp

la
ce

m
en

t c
os

ts
 fo

r r
en

te
rs

, d
oe

s, 
in

 e
ff

ec
t, 

co
un

t t
he

 lo
st

 re
nt

al
 in

co
m

e.
  T

hi
s a

pp
ro

ac
h 

ha
s 

th
e 

ad
di

tio
na

l a
dv

an
ta

ge
 th

at
 it

 is
 n

o 
lo

ng
er

 n
ec

es
sa

ry
 to

 d
et

er
m

in
e 

w
he

th
er

 o
cc

up
an

ts
 o

f b
ui

ld
in

gs
 

ar
e 

ow
ne

rs
 o

r r
en

te
rs

.  
 

os
s o

f b
us

in
es

s i
nc

om
e 

m
ay

 o
cc

ur
 fo

r c
om

m
er

ci
al

 b
ui

ld
in

gs
 w

he
n 

da
m

ag
e 

is
 se

ve
re

 e
no

ug
h 

to
 

re
su

lt 
in

 te
m

po
ra

ry
 lo

ss
 o

f f
un

ct
io

n 
of

 a
 b

ui
ld

in
g.

  F
or

 b
en

ef
it-

co
st

 a
na

ly
si

s, 
th

e 
pr

op
er

 m
ea

su
re

 
of

 lo
ss

 o
f b

us
in

es
s i

nc
om

e 
is

 th
e 

ne
t i

nc
om

e,
 n

ot
 th

e 
gr

os
s i

nc
om

e 
si

nc
e 

ex
pe

ns
es

 a
s w

el
l a

s r
ec

ei
pt

s 
ar

e 
lo

w
er

 w
he

n 
a 

bu
si

ne
ss

 is
 c

lo
se

d.
   

Es
tim

at
es

 o
f n

et
 b

us
in

es
s i

nc
om

e 
lo

ss
es

 c
an

 g
en

er
al

ly
 b

e 
ob

ta
in

ed
 fr

om
 a

pp
lic

an
ts

, t
he

 o
w

ne
rs

, o
r 

lo
ca

l o
ff

ic
ia

ls
.  

In
 m

ak
in

g 
es

tim
at

es
 o

f n
et

 b
us

in
es

s i
nc

om
e 

lo
ss

es
, i

t i
s i

m
po

rta
nt

 to
 re

m
em

be
r t

ha
t 

so
m

e 
lo

st
 b

us
in

es
s i

nc
om

e 
ca

n 
be

 m
ad

e 
up

.  
Fo

r e
xa

m
pl

e,
 a

 b
us

in
es

s t
ha

t i
s c

lo
se

d 
fo

r t
w

o 
w

ee
ks

 
be

ca
us

e 
of

 h
ur

ric
an

e 
da

m
ag

e 
do

es
 n

ot
 n

ec
es

sa
ril

y 
lo

se
 tw

o 
w

ee
ks

 o
f n

et
 b

us
in

es
s i

nc
om

e.
  I

n 
m

an
y 

ca
se

s, 
so

m
e 

of
 th

e 
lo

st
 sa

le
s o

r i
nc

om
e 

w
ill

 b
e 

m
ad

e 
up

 a
fte

r t
he

 b
us

in
es

s r
eo

pe
ns

. 

FE
M

A
 c

on
si

de
rs

 re
la

tiv
el

y 
fe

w
 m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r c

om
m

er
ci

al
 b

ui
ld

in
gs

.  
In

 m
os

t c
as

es
, t

he
 lo

ss
 

of
 b

us
in

es
s i

nc
om

e 
co

ns
tit

ut
es

 o
nl

y 
a 

ve
ry

 sm
al

l f
ra

ct
io

n 
of

 to
ta

l d
am

ag
es

 a
nd

 lo
ss

es
.  

Th
us

, t
he

 
be

ne
fit

s o
f a

vo
id

in
g 

or
 re

du
ci

ng
 lo

ss
 o

f b
us

in
es

s i
nc

om
e 

ar
e 

ge
ne

ra
lly

 o
nl

y 
a 

sm
al

l f
ra

ct
io

n 
of

 to
ta

l 
da

m
ag

es
 a

nd
 lo

ss
es

.  
Fo

r p
ro

je
ct

s t
ha

t a
re

 c
le

ar
ly

 c
os

t-e
ff

ec
tiv

e,
 it

 m
ay

 n
ot

 b
e 

ne
ce

ss
ar

y 
to

 c
on

si
de

r 
bu

si
ne

ss
 in

co
m

e 
lo

ss
es

 to
 d

em
on

st
ra

te
 c

os
t-e

ff
ec

tiv
en

es
s. 

 H
ow

ev
er

, t
o 

co
un

t f
ul

ly
 th

e 
be

ne
fit

s o
f 

ha
za

rd
 m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r c

om
m

er
ci

al
 b

ui
ld

in
gs

, i
t i

s n
ec

es
sa

ry
 to

 c
on

si
de

r l
os

s o
f b

us
in

es
s 

in
co

m
e.

 

os
s o

f w
ag

e 
in

co
m

e 
m

ay
 a

ls
o 

oc
cu

r f
or

 c
om

m
er

ci
al

 b
ui

ld
in

gs
, w

he
n 

da
m

ag
e 

is
 se

ve
re

 e
no

ug
h 

to
 re

su
lt 

in
 te

m
po

ra
ry

 lo
ss

 o
f f

un
ct

io
n 

of
 a

 b
ui

ld
in

g.
  W

he
n 

a 
bu

si
ne

ss
 c

lo
se

s t
em

po
ra

ril
y 

du
e 

to
 

da
m

ag
es

, l
os

s o
f w

ag
es

 fo
r e

m
pl

oy
ee

s i
s a

na
lo

go
us

 to
 th

e 
lo

ss
 o

f b
us

in
es

s i
nc

om
e 

fo
r t

he
 o

w
ne

r. 
 

H
is

to
ric

al
ly

, l
os

s o
f w

ag
e 

in
co

m
e 

ha
s n

ot
 b

ee
n 

co
ns

id
er

ed
 in

 F
EM

A
’s

 b
en

ef
it-

co
st

 a
na

ly
si

s. 
 In

 
ec

on
om

ic
 th

eo
ry

, w
ag

es
 a

re
 c

on
si

de
re

d 
fu

ng
ib

le
, t

ha
t i

s, 
m

ov
ab

le
 o

r t
ra

ns
fe

ra
bl

e,
 a

nd
 it

 is
 c

om
m

on
ly

 
as

su
m

ed
 th

at
 w

ag
e 

ea
rn

er
s w

ho
 lo

se
 o

ne
 jo

b 
fin

d 
an

ot
he

r. 
 H

ow
ev

er
, s

in
ce

 lo
ss

 o
f w

ag
es

 d
ue

 to
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di
sa

st
er

 d
am

ag
e 

is
 sh

or
t-t

er
m

 a
nd

 n
ot

 p
re

di
ct

ab
le

, t
he

 a
ss

um
pt

io
n 

of
 fu

nd
ab

ili
ty

 d
oe

s n
ot

 a
pp

ea
r t

o 
ap

pl
y.

 

Th
e 

in
te

nt
 o

f t
he

 S
ta

ff
or

d 
A

ct
 is

 to
 a

lle
vi

at
e 

th
e 

“d
am

ag
e,

 lo
ss

, h
ar

ds
hi

p,
 a

nd
 su

ff
er

in
g”

 c
au

se
d 

by
 

m
aj

or
 d

is
as

te
rs

.  
In

 th
is

 c
on

te
xt

 a
nd

 fo
r c

on
si

st
en

cy
 w

ith
 re

ga
rd

 to
 c

ou
nt

in
g 

lo
ss

es
 in

 n
et

 b
us

in
es

s 
in

co
m

e,
 c

ou
nt

in
g 

lo
ss

 o
f w

ag
e 

in
co

m
e 

is
 a

pp
ro

pr
ia

te
 fo

r b
en

ef
it-

co
st

 a
na

ly
si

s o
f h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

.  
Fo

r p
ur

po
se

s o
f b

en
ef

it-
co

st
 a

na
ly

si
s, 

w
ag

e 
in

co
m

e 
lo

ss
es

 to
 b

e 
co

un
te

d 
ar

e 
on

ly
 sh

or
t-t

er
m

 
lo

ss
es

 d
ue

 to
 te

m
po

ra
ry

 b
us

in
es

s c
lo

se
s. 

 T
he

 w
ag

e 
lo

ss
es

 to
 b

e 
co

un
te

d 
ar

e 
pr

im
ar

ily
 th

os
e 

fo
r 

ho
ur

ly
 w

or
ke

rs
.  

W
ag

e 
lo

ss
es

 fo
r s

al
ar

ie
d 

w
or

ke
rs

 sh
ou

ld
 n

ot
 b

e 
co

un
te

d 
un

le
ss

 th
es

e 
w

or
ke

rs
 a

re
 

al
so

 la
id

 o
ff

 w
ith

ou
t p

ay
. W

ag
e 

lo
ss

es
 sh

ou
ld

 b
e 

co
un

te
d 

as
 b

us
in

es
s i

nc
om

e 
lo

ss
es

 o
nl

y 
to

 th
e 

ex
te

nt
 

th
at

 th
ey

 a
re

 n
ot

 li
ke

ly
 to

 b
e 

m
ad

e 
up

 la
te

r a
fte

r t
he

 b
us

in
es

s r
eo

pe
ns

. 

Si
tu

at
io

ns
 w

he
re

 a
 b

us
in

es
s m

ay
 le

av
e 

to
w

n 
w

ith
 p

er
m

an
en

t l
os

s o
f w

ag
es

 (i
f, 

fo
r e

xa
m

pl
e,

 so
m

e 
flo

od
 p

ro
te

ct
io

n 
im

pr
ov

em
en

ts
 a

re
 n

ot
 m

ad
e)

 sh
ou

ld
 n

ot
 b

e 
co

un
te

d 
be

ca
us

e 
su

ch
 im

pa
ct

s f
al

l u
nd

er
 

th
e 

ty
pe

 o
f s

ec
on

da
ry

 im
pa

ct
s o

n 
em

pl
oy

m
en

t o
r o

ut
pu

t t
ha

t a
re

 e
xc

lu
de

d 
fr

om
 c

on
si

de
ra

tio
n 

un
de

r 
O

M
B

 g
ui

da
nc

e.
   

Lo
ss

 o
f w

ag
es

 fo
r p

ub
lic

 e
m

pl
oy

ee
s s

ho
ul

d 
no

t b
e 

co
un

te
d 

fo
r t

w
o 

re
as

on
s:

 1
) m

os
t p

ub
lic

 
em

pl
oy

ee
s a

re
 li

ke
ly

 to
 c

on
tin

ue
 to

 re
ce

iv
e 

w
ag

es
 d

ur
in

g 
an

d 
af

te
r d

is
as

te
rs

, a
nd

 2
) t

he
 v

al
ue

 o
f 

pu
bl

ic
 se

ct
or

 w
ag

es
 is

 a
lre

ad
y 

in
cl

ud
ed

 in
 e

va
lu

at
in

g 
th

e 
lo

ss
 o

f p
ub

lic
 se

rv
ic

es
. 

Lo
ss

 o
f h

ou
rly

 w
ag

es
 d

ue
 to

 te
m

po
ra

ry
 b

us
in

es
s c

lo
su

re
s d

ue
 to

 d
is

as
te

r d
am

ag
e 

sh
ou

ld
 in

cl
ud

e 
th

e 
fu

ll 
va

lu
e 

to
 e

m
pl

oy
ee

s, 
w

ag
es

 p
lu

s b
en

ef
its

.  
Lo

ca
l d

at
a 

on
 w

ag
es

 a
nd

 b
en

ef
its

 a
re

 g
en

er
al

ly
 

av
ai

la
bl

e 
fr

om
 lo

ca
l o

ff
ic

ia
ls

.  
If

 n
ot

, n
at

io
na

l a
ve

ra
ge

 d
at

a 
m

ay
 b

e 
us

ed
.  

A
s d

is
cu

ss
ed

 in
 S

ec
tio

n 
7 

of
 th

is
 re

po
rt 

(R
oa

ds
 a

nd
 B

rid
ge

s)
, t

he
 c

ur
re

nt
 n

at
io

na
l a

ve
ra

ge
 fo

r w
ag

es
 a

nd
 b

en
ef

its
 is

 $
21

.1
6 

pe
r 

ho
ur

. co
no

m
ic

 v
al

ue
 o

f d
is

ru
pt

io
n 

tim
e 

fo
r 

re
si

de
nt

s i
s t

he
 v

al
ue

 o
f l

os
t t

im
e 

in
cu

rr
ed

 b
y 

re
si

de
nt

s 
fo

r p
re

-d
is

as
te

r p
re

ve
nt

at
iv

e 
m

ea
su

re
s, 

ev
ac

ua
tio

n 
tim

e,
 c

le
an

up
 a

nd
 re

pa
ir 

of
 fl

oo
d 

da
m

ag
es

, 
re

pl
ac

em
en

t o
f d

am
ag

ed
 p

ro
pe

rty
, d

ea
lin

g 
w

ith
 in

su
ra

nc
e 

cl
ai

m
s a

nd
 o

th
er

 d
is

as
te

r-
re

la
te

d 
m

at
te

rs
.  

Th
e 

ke
y 

ec
on

om
ic

 c
on

ce
pt

 is
 th

at
 p

er
so

na
l t

im
e 

ha
s v

al
ue

, w
he

th
er

 o
r n

ot
 th

e 
tim

e 
is

 fo
rm

al
ly

 
co

m
pe

ns
at

ed
 b

y 
em

pl
oy

m
en

t. 
 O

ut
lin

ed
 b

el
ow

 is
 a

n 
ap

pr
oa

ch
 c

lo
se

ly
 a

na
lo

go
us

 to
 th

at
 a

do
pt

ed
 b

y 
th

e 
U

.S
. D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

(D
O

T)
 in

 c
al

cu
la

tin
g 

th
e 

be
ne

fit
s o

f r
ed

uc
in

g 
tra

ve
l t

im
e 

de
la

ys
.  

Th
e 

si
m

pl
es

t a
ss

um
pt

io
n 

co
ns

is
te

nt
 w

ith
 e

co
no

m
ic

 th
eo

ry
 is

 th
at

 e
ac

h 
ho

ur
 o

f t
im

e 
is

 w
or

th
 

th
e 

sa
m

e 
am

ou
nt

, w
he

th
er

 su
ch

 ti
m

e 
is

 p
er

so
na

l o
r b

us
in

es
s, 

co
m

pe
ns

at
ed

 o
r n

ot
.  

In
 o

th
er

 w
or

ds
, t

he
 

la
st

 h
ou

r o
f w

or
k 

tim
e 

an
d 

th
e 

fir
st

 h
ou

r o
f l

ei
su

re
 ti

m
e 

ar
e 

as
su

m
ed

 to
 h

av
e 

eq
ua

l v
al

ue
.  

Th
is

 is
 th

e 
as

su
m

pt
io

n 
su

gg
es

te
d 

in
 S

ec
tio

n 
7 

(R
oa

ds
 a

nd
 B

rid
ge

s)
 fo

r p
la

ci
ng

 a
 v

al
ue

 o
n 

de
la

y 
or

 d
et

ou
r t

im
es

 
du

e 
to

 c
lo

su
re

s o
f r

oa
ds

 a
nd

 b
rid

ge
s. 

 T
he

 sa
m

e 
ec

on
om

ic
 p

rin
ci

pl
es

 a
pp

ly
 to

 p
er

so
na

l t
im

e 
lo

st
 d

ue
 

to
 d

is
as

te
r d

am
ag

es
 to

 re
si

de
nt

ia
l s

tru
ct

ur
es

.  
Pl

ac
in

g 
an

 e
co

no
m

ic
 v

al
ue

 o
n 

pe
rs

on
al

 d
is

ru
pt

io
n 

tim
e 

is
 c

on
si

st
en

t w
ith

 th
e 

D
O

T’
s a

pp
ro

ac
h 

an
d 

w
ith

 th
e 

in
te

nt
 o

f t
he

 S
ta

ff
or

d 
A

ct
 to

 a
lle

vi
at

e 
th

e 
“d

am
ag

e,
 lo

ss
, h

ar
ds

hi
p,

 a
nd

 su
ff

er
in

g”
 c

au
se

d 
by

 m
aj

or
 d

is
as

te
rs

. 
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Th
e 

ec
on

om
ic

 v
al

ue
 o

f d
is

ru
pt

io
n 

tim
e 

fo
r r

es
id

en
ts

 is
 e

st
im

at
ed

 a
t $

21
.1

6 
pe

r h
ou

r, 
th

e 
na

tio
na

l a
ve

ra
ge

 
va

lu
e 

fo
r w

ag
es

 a
nd

 b
en

ef
its

.  

os
s o

f P
ub

lic
 S

er
vi

ce
s m

ay
 o

cc
ur

 fo
r p

ub
lic

 b
ui

ld
in

gs
 w

he
n 

da
m

ag
e 

is
 se

ve
re

 e
no

ug
h 

to
 re

su
lt 

in
 te

m
po

ra
ry

 lo
ss

 o
f f

un
ct

io
n 

of
 th

e 
bu

ild
in

g.
  F

or
 p

ur
po

se
s o

f b
en

ef
it-

co
st

 a
na

ly
si

s, 
pr

iv
at

e 
no

n-
pr

of
it 

or
ga

ni
za

tio
ns

 p
ro

vi
di

ng
 w

ha
t a

re
 e

ss
en

tia
lly

 p
ub

lic
 se

rv
ic

es
 (e

.g
., 

th
e 

R
ed

 C
ro

ss
, s

ch
oo

ls
, a

nd
 

ho
sp

ita
ls

) a
re

 e
va

lu
at

ed
 in

 e
xa

ct
ly

 th
e 

sa
m

e 
m

an
ne

r a
s p

ub
lic

 b
ui

ld
in

gs
.  

Fo
r c

om
m

er
ci

al
 b

ui
ld

in
gs

, 
th

e 
lo

ss
 o

f n
et

 b
us

in
es

s i
nc

om
e 

is
 a

 m
ea

su
re

 o
f t

he
 e

co
no

m
ic

 im
pa

ct
 o

f l
os

s o
f f

un
ct

io
n 

of
 th

e 
bu

ild
in

g.
  F

or
 p

ub
lic

 b
ui

ld
in

gs
, t

he
 m

ea
su

re
 o

f t
he

 e
co

no
m

ic
 im

pa
ct

 o
f l

os
s o

f f
un

ct
io

n 
is

 th
e 

va
lu

e 
of

 
th

e 
se

rv
ic

es
 p

ro
vi

de
d 

to
 th

e 
co

m
m

un
ity

 b
y 

th
e 

ag
en

ci
es

 o
pe

ra
tin

g 
in

 th
e 

bu
ild

in
g.

 

To
 v

al
ue

 p
ub

lic
 se

rv
ic

es
, F

EM
A

 m
ak

es
 th

e 
ve

ry
 si

m
pl

e 
an

d 
di

re
ct

 a
ss

um
pt

io
n 

th
at

 p
ub

lic
 se

rv
ic

es
 

ar
e 

w
or

th
 w

ha
t i

t c
os

ts
 to

 p
ro

vi
de

 th
e 

se
rv

ic
es

 to
 th

e 
pu

bl
ic

.  
Fo

r e
xa

m
pl

e,
 if

 a
 p

ub
lic

 se
rv

ic
e 

co
st

s 
$1

,0
00

 p
er

 d
ay

 to
 p

ro
vi

de
, t

he
n 

th
e 

va
lu

e 
is

 a
ss

um
ed

 to
 b

e 
$1

,0
00

 p
er

 d
ay

.  
If

 th
e 

se
rv

ic
e 

is
 lo

st
 

be
ca

us
e 

of
 d

am
ag

e 
to

 th
e 

bu
ild

in
g,

 th
e 

lo
ss

 is
 a

ss
um

ed
 to

 b
e 

$1
,0

00
 p

er
 d

ay
.  

If
 th

e 
lo

ss
 o

f s
er

vi
ce

 is
 

av
oi

de
d 

be
ca

us
e 

of
 a

 h
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

t, 
th

en
 th

e 
be

ne
fit

 is
 a

ss
um

ed
 to

 b
e 

$1
,0

00
 p

er
 d

ay
. 

Th
e 

da
ily

 c
os

t o
f s

er
vi

ce
s i

s e
st

im
at

ed
 fr

om
 th

e 
an

nu
al

 o
pe

ra
tin

g 
bu

dg
et

 fo
r t

he
 a

ge
nc

ie
s o

cc
up

yi
ng

 a
 

bu
ild

in
g.

  T
he

 a
nn

ua
l o

pe
ra

tin
g 

bu
dg

et
 in

cl
ud

es
 a

ll 
of

 th
e 

di
re

ct
 c

os
ts

 n
ec

es
sa

ry
 to

 p
ro

vi
de

 th
e 

pu
bl

ic
 

se
rv

ic
es

, i
nc

lu
di

ng
 sa

la
rie

s a
nd

 b
en

ef
its

, m
at

er
ia

ls
, s

up
pl

ie
s, 

ut
ili

tie
s, 

eq
ui

pm
en

t c
os

ts
, a

nd
 re

nt
 o

r t
he

 
an

nu
al

 c
os

t o
f o

w
ni

ng
 th

e 
bu

ild
in

g.
  T

he
 o

nl
y 

ex
cl

us
io

n 
is

 fo
r t

ra
ns

fe
r p

ay
m

en
ts

.  
Fo

r e
xa

m
pl

e,
 if

 a
 

pu
bl

ic
 o

ff
ic

e 
di

st
rib

ut
es

 p
en

si
on

 c
he

ck
s, 

th
e 

va
lu

e 
of

 th
e 

se
rv

ic
e 

is
 n

ot
 th

e 
va

lu
e 

of
 th

e 
ch

ec
ks

 
di

st
rib

ut
ed

, b
ut

 ra
th

er
 th

e 
co

st
 o

f p
ro

vi
di

ng
 th

e 
se

rv
ic

e.
 

Th
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l o
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 d
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 d
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 d
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2.

3 
Ec

on
om

ic
 Im

pa
ct

 o
f L

os
s 

of
 U

til
ity

 S
er

vi
ce

s 
U

til
ity

 se
rv

ic
es

 su
ch

 a
s e

le
ct

ric
 p

ow
er

, p
ot

ab
le

 w
at

er
, a

nd
 w

as
te

w
at

er
 a

re
 o

fte
n 

re
fe

rr
ed
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 a

s 
“l

ife
lin

es
” 

be
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us
e 

th
es

e 
ut
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 se
rv

ic
es
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 c

rit
ic

al
 to

 th
e 

fu
nc

tio
ni

ng
 o

f m
od

er
n 

ci
tie

s. 
 M

iti
ga

tio
n 

pr
oj

ec
ts
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r u

til
iti

es
 a

re
 o

fte
n 

m
ot

iv
at

ed
 p

rim
ar
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 b

y 
th

e 
de

si
re

 to
 m

ai
nt

ai
n 

fu
nc

tio
n 
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 th
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e 

cr
iti

ca
l 

se
rv

ic
es

.  
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e 
ec

on
om

ic
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pa
ct

s o
f l
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f u
til
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rv
ic
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re
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en
er

al
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 m
an

y 
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rg
er
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e 
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ys

ic
al

 d
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 a
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ne
.  

Fo
r e
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m
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 p
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y 
th

e 
ut
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bu
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e 
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 o
f l
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s o
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til
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 se
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til
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l d
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lo
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ef
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st
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 u

til
ity
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t a
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nc
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 c
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 c
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l d
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e 
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no
m
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 im
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er

 d
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os
t s

er
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es
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at
ed

 b
y 
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e 

su
m

m
in

g 
th

e 
im

pa
ct

 o
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os
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n 
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l e

co
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m
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iv
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nd

 th
e 
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on
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im

pa
ct

s o
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fin
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 se

rv
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 c
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d 
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 th
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od
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t o
f t
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 fu

nc
tio

na
l d

ow
nt
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e 
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d 
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e 

ec
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er
 d
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f l
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t s
er

vi
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 Im

pa
ct

 o
f R

oa
d 

an
d 

B
rid

ge
 C

lo
su

re
s 

R
oa

ds
 a

nd
 b

rid
ge

s, 
lik

e 
ut

ili
tie

s, 
ar

e 
co

m
m

on
ly

 c
on

si
de
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lif
el

in
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m
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 c

rit
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 b
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 p
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ra
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 c
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2.
3 

C
as

ua
lti

es
 

N
at

ur
al

 d
is

as
te

rs
 c

om
m

on
ly

 re
su

lt 
in

 c
as

ua
lti

es
, i

nc
lu

di
ng

 d
ea

th
s, 

in
ju

rie
s, 

an
d 

ill
ne

ss
es

.  
C
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lti
es

 
ar

e 
th

e 
m
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t d

ev
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ta
tin

g 
im

pa
ct

 o
f d

is
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te
rs

.  
So

m
e 
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iti

ga
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pr
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re
 d

es
ig

ne
d 
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 re

du
ce

 
ca

su
al

tie
s i

n 
fu

tu
re

 d
is

as
te

rs
.  

A
lm

os
t a

ll 
ea

rth
qu

ak
e 

pr
oj

ec
ts

 a
re

 d
es

ig
ne

d 
to

 re
du

ce
 c

as
ua

lti
es

, a
s a

re
 

so
m

e 
hu

rr
ic

an
es

, w
in

d,
 a

nd
 fl

oo
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
. 

Fo
r s

om
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
, t

he
 b

en
ef

its
 o

f r
ed

uc
ed

 c
as

ua
lti

es
 c

an
 b

e 
a 

la
rg

e 
fr

ac
tio

n 
of

 th
e 

to
ta

l 
be

ne
fit

s, 
or

 e
ve

n 
th

e 
la

rg
es

t c
at

eg
or

y 
of

 b
en

ef
its

.  
Th

us
, f

or
 so

m
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
, i

t i
s v

er
y 

im
po

rta
nt

 to
 c

ou
nt

 th
e 

be
ne

fit
s o

f r
ed

uc
ed

 c
as

ua
lti

es
. 

Li
ke

 o
th

er
 b

en
ef

its
, t

he
 b

en
ef

its
 o

f a
vo

id
ed

 c
as

ua
lti

es
 a

re
 c

al
cu

la
te

d 
as

 th
e 

di
ff

er
en

ce
 in

 c
as

ua
lti

es
 

oc
cu

rr
in

g 
be

fo
re

 m
iti

ga
tio

n 
an

d 
af

te
r m

iti
ga

tio
n.

  F
EM

A
 u

se
s s

ta
tis

tic
al

 v
al

ue
s t

o 
pl

ac
e 

a 
m

on
et

ar
y 

va
lu

e 
on

 th
e 

be
ne

fit
s o

f a
vo

id
ed

 c
as

ua
lti

es
.  

In
 th

e 
m

os
t r

ec
en

t F
EM

A
 b

en
ef

it-
co

st
 a

na
ly

si
s s

of
tw

ar
e,

 
st

at
is

tic
al

 v
al

ue
s o

f $
1,

25
0,

 $
12

,5
00

 a
nd

 $
2,

20
0,

00
0 

ar
e 

as
si

gn
ed

 to
 m

in
or

 in
ju

rie
s, 

m
aj

or
 in

ju
rie

s 
an

d 
de

at
hs

, r
es

pe
ct

iv
el

y.
 M

in
or

 in
ju

rie
s a

re
 d

ef
in

ed
 a

s t
ho

se
 re

qu
iri

ng
 m

ed
ic

al
 tr

ea
tm

en
t, 

ex
cl

ud
in

g 
m

in
or

 b
ru

is
es

 o
r s

cr
ap

es
.  

M
aj

or
 in

ju
rie

s a
re

 d
ef

in
ed

 a
s t

ho
se

 re
qu

iri
ng

 h
os

pi
ta

liz
at

io
n 

fo
r t

re
at

m
en

t. 
 

M
in

or
 a

nd
 m

aj
or

 il
ln

es
se

s c
an

 b
e 

de
fin

ed
 si

m
ila

rly
, u

si
ng

 th
e 

sa
m

e 
st

at
is

tic
al

 v
al

ue
s. 

W
he

n 
ad

ju
st

ed
 to

 y
ea

r 2
00

1,
 th

es
e 

st
at

is
tic

al
 v

al
ue

s f
or

 c
as

ua
lti

es
 a

re
 a

pp
ro

xi
m

at
el

y 
$1

,5
60

, $
15

,6
00

, 
an

d 
$2

,7
10

,0
00

 fo
r m

in
or

 in
ju

rie
s, 

m
aj

or
 in

ju
rie

s, 
an

d 
de

at
hs

, r
es

pe
ct

iv
el

y.
  F

or
 e

co
no

m
ic

 
co

rr
ec

tn
es

s, 
th

es
e 

ad
ju

st
ed

 v
al

ue
s a

re
 su

gg
es

te
d 

fo
r b

en
ef

it-
co

st
 a

na
ly

si
s o

f F
EM

A
 h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

. 

A
s r

ev
ie

w
ed

 in
 S

ec
tio

n 
1.

3,
 O

M
B

 g
ui

da
nc

e 
fo

r b
en

ef
it-

co
st

 a
na

ly
si

s m
an

da
te

s t
ha

t t
he

 b
en

ef
its

 to
 b

e 
co

ns
id

er
ed

 in
 F

EM
A

’s
 b

en
ef

it-
co

st
 a

na
ly

se
s a

re
 so

ci
al

 n
et

 b
en

ef
its

, n
ot

 th
e 

be
ne

fit
s t

o 
FE

M
A

 o
r t

o 
th

e 
fe

de
ra

l g
ov

er
nm

en
t. 

 E
ve

n 
th

ou
gh

 n
ei

th
er

 F
EM

A
 n

or
 a

ny
 o

th
er

 F
ed

er
al

 A
ge

nc
y 

pr
ov

id
es

 
co

m
pe

ns
at

io
n 

fo
r d

is
as

te
r c

as
ua

lti
es

, t
he

 p
er

sp
ec

tiv
e 

of
 b

en
ef

it-
co

st
 a

na
ly

si
s i

s a
lw

ay
s t

ha
t o

f t
he

 
af

fe
ct

ed
 c

om
m

un
ity

.  
Th

us
, i

t i
s p

ro
pe

r a
nd

 in
de

ed
 n

ec
es

sa
ry

 to
 c

ou
nt

 th
e 

be
ne

fit
s o

f a
vo

id
ed

 
ca

su
al

tie
s, 

w
he

ne
ve

r a
 m

iti
ga

tio
n 

pr
oj

ec
t d

ire
ct

ly
 a

nd
 d

em
on

st
ra

bl
y 

w
ill

 re
du

ce
 fu

tu
re

 c
as

ua
lti

es
. 

C
ou

nt
in

g 
th

e 
be

ne
fit

s o
f a

vo
id

ed
 c

as
ua

lti
es

 is
 n

ec
es

sa
ry

 fo
r n

ea
rly

 a
ll 

ea
rth

qu
ak

e 
m

iti
ga

tio
n 

pr
oj

ec
ts

.  
R

ed
uc

in
g 

ca
su

al
tie

s i
s o

fte
n 

th
e 

pr
im

ar
y 

m
ot

iv
at

io
n 

fo
r e

ar
th

qu
ak

e 
m

iti
ga

tio
n 

pr
oj

ec
ts

. 

Fo
r m

an
y 

co
m

m
on

 ty
pe

s o
f m

iti
ga

tio
n 

pr
oj

ec
ts

, l
ife

 sa
fe

ty
 b

en
ef

its
 a

re
 n

on
-e

xi
st

en
t o

r n
eg

lig
ib

le
.  

Fo
r e

xa
m

pl
e,

 e
xc

ep
t f

or
 si

tu
at

io
ns

 w
ith

 fl
as

h 
flo

od
in

g 
or

 d
am

 fa
ilu

re
s, 

m
os

t f
lo

od
 h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

 d
o 

no
t s

ig
ni

fic
an

tly
 re

du
ce

 c
as

ua
lti

es
.  

Si
m

ila
rly

, e
xc

ep
t f

or
 sh

el
te

r p
ro

je
ct

s, 
m

os
t h

ur
ric

an
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
 d

o 
no

t s
ig

ni
fic

an
tly

 re
du

ce
 c

as
ua

lti
es

.  
A

ss
um

in
g 

th
at

 a
 m

iti
ga

tio
n 

pr
oj

ec
t f

or
 

flo
od

s o
r h

ur
ric

an
es

 w
ill

 in
cr

ea
se

 li
fe

 sa
fe

ty
 m

ay
 a

ct
ua

lly
 in

cr
ea

se
 c

as
ua

lti
es

 b
y 

gi
ve

n 
a 

po
te

nt
ia

lly
 

fa
ls

e 
se

ns
e 

of
 sa

fe
ty

 a
nd

 re
du

ci
ng

 p
eo

pl
e’

s m
ot

iv
at

io
n 

to
 e

va
cu

at
e 

w
he

n 
ne

ce
ss

ar
y.
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Fo
r s

om
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
 li

fe
 sa

fe
ty

 b
en

ef
its

 a
re

 v
er

y 
im

po
rta

nt
 a

nd
 m

us
t b

e 
in

cl
ud

ed
.  

C
al

cu
la

tio
n 

of
 li

fe
 sa

fe
ty

 b
en

ef
its

 m
us

t a
lw

ay
s b

e 
do

ne
 c

ar
ef

ul
ly

, b
y 

ex
pe

rie
nc

ed
 a

na
ly

st
s. 

 In
cl

ud
in

g 
sp

ur
io

us
 li

fe
 sa

fe
ty

 b
en

ef
its

 h
as

 th
e 

po
te

nt
ia

l t
o 

gr
ea

tly
 d

is
to

rt 
be

ne
fit

-c
os

t r
es

ul
ts

 a
nd

 le
ad

 to
 

er
ro

ne
ou

s d
ec

is
io

ns
 a

bo
ut

 m
iti

ga
tio

n 
pr

oj
ec

ts
. 

2.
4 

Em
er

ge
nc

y 
M

an
ag

em
en

t C
os

ts
 

D
is

as
te

rs
 c

om
m

on
ly

 re
su

lt 
in

 a
 ra

ng
e 

of
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 fo

r a
ff

ec
te

d 
co

m
m

un
iti

es
.  

Em
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 in

cl
ud

e 
em

er
ge

nc
y 

op
er

at
io

ns
 c

en
te

r c
os

ts
, e

va
cu

at
io

n 
or

 re
sc

ue
 c

os
ts

, 
se

cu
rit

y 
co

st
s, 

te
m

po
ra

ry
 p

ro
te

ct
iv

e 
m

ea
su

re
 c

os
ts

, d
eb

ris
 re

m
ov

al
, p

um
pi

ng
 c

os
ts

 a
nd

 o
th

er
 c

le
an

up
 

co
st

s, 
an

d 
ot

he
r c

os
ts

 fo
r d

is
as

te
r r

es
po

ns
e 

an
d 

re
co

ve
ry

. 

If
 a

 m
iti

ga
tio

n 
pr

oj
ec

t u
nd

er
 e

va
lu

at
io

n 
si

gn
ifi

ca
nt

ly
 re

du
ce

s t
he

se
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
, 

th
en

 th
e 

be
ne

fit
s o

f r
ed

uc
ed

 e
m

er
ge

nc
y 

m
an

ag
em

en
t c

os
ts

 sh
ou

ld
 b

e 
co

un
te

d.
  H

ow
ev

er
, m

an
y 

FE
M

A
 h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

 d
ea

l w
ith

 si
ng

le
 st

ru
ct

ur
es

 o
r a

 fe
w

 sc
at

te
re

d 
st

ru
ct

ur
es

 in
 a

 la
rg

er
 

co
m

m
un

ity
.  

In
 th

is
 c

as
e,

 th
e 

re
du

ct
io

n 
in

 e
m

er
ge

nc
y 

m
an

ag
em

en
t c

os
t i

s n
on

-e
xi

st
en

t o
r n

eg
lig

ib
le

 
an

d 
sh

ou
ld

 n
ot

 b
e 

co
un

te
d.

 

Fo
r e

xa
m

pl
e,

 e
le

va
tin

g 
or

 a
cq

ui
rin

g 
a 

si
ng

le
 st

ru
ct

ur
e 

or
 a

 fe
w

 sc
at

te
re

d 
st

ru
ct

ur
es

 in
 a

 c
om

m
un

ity
 

do
es

 n
ot

 si
gn

ifi
ca

nt
ly

 im
pa

ct
 a

 c
om

m
un

ity
’s

 o
ve

ra
ll 

em
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
.  

H
ow

ev
er

, 
ac

qu
is

iti
on

 o
f a

n 
en

tir
e 

flo
od

 p
ro

ne
 n

ei
gh

bo
rh

oo
d 

of
 h

om
es

 m
ig

ht
 si

gn
ifi

ca
nt

ly
 re

du
ce

 e
m

er
ge

nc
y 

m
an

ag
em

en
t c

os
ts

. 

D
et

er
m

in
in

g 
w

he
th

er
 o

r n
ot

 a
 sp

ec
ifi

c 
m

iti
ga

tio
n 

pr
oj

ec
t s

ig
ni

fic
an

tly
 re

du
ce

s a
 c

om
m

un
ity

’s
 

em
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 re

qu
ire

s c
on

si
de

ra
bl

e 
ju

dg
m

en
t a

nd
 e

xp
er

ie
nc

e.
  C

al
cu

la
tio

n 
of

 su
ch

 
be

ne
fit

s m
us

t b
e 

do
ne

 c
ar

ef
ul

ly
, w

ith
 fu

ll 
do

cu
m

en
ta

tio
n 

of
 d

at
a 

an
d 

as
su

m
pt

io
ns

. 

Th
e 

m
os

t c
om

m
on

 su
bc

at
eg

or
ie

s o
f e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 a

re
: 

Em
er

ge
nc

y 
op

er
at

io
ns

 c
en

te
r c

os
ts

 

Ev
ac

ua
tio

n 
or

 re
sc

ue
 c

os
ts

 

Se
cu

rit
y 

co
st

s 

Te
m

po
ra

ry
 p

ro
te

ct
iv

e 
m

ea
su

re
 c

os
ts

 

D
eb

ris
 re

m
ov

al
 a

nd
 c

le
an

up
 c

os
ts

 

 
O

th
er

 m
an

ag
em

en
t c

os
ts
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2.
5 

Su
m

m
ar

y 
Th

e 
ab

ov
e 

se
ct

io
ns

 p
ro

vi
de

 su
m

m
ar

y 
gu

id
an

ce
 fo

r f
ou

r m
ai

n 
ca

te
go

rie
s o

f b
en

ef
its

, i
nc

lu
di

ng
 

av
oi

de
d 

ph
ys

ic
al

 d
am

ag
es

, a
vo

id
ed

 lo
ss

-o
f-

fu
nc

tio
n 

co
st

s, 
av

oi
de

d 
ca

su
al

tie
s, 

an
d 

av
oi

de
d 

em
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
.  

Fo
r e

ve
ry

 ty
pe

 o
f b

en
ef

it 
to

 b
e 

co
un

te
d 

th
e 

pr
oc

ed
ur

e 
is

 th
e 

sa
m

e:
 

da
m

ag
es

 a
nd

 lo
ss

es
 a

re
 e

st
im

at
ed

 b
ot

h 
be

fo
re

 a
nd

 a
fte

r u
nd

er
ta

ki
ng

 a
 m

iti
ga

tio
n 

pr
oj

ec
t. 

 T
he

n,
 

be
ne

fit
s a

re
 c

al
cu

la
te

d 
as

 th
e 

di
ff

er
en

ce
 b

et
w

ee
n 

da
m

ag
es

 a
nd

 lo
ss

es
 b

ef
or

e 
an

d 
af

te
r m

iti
ga

tio
n,

 
ta

ki
ng

 in
to

 a
cc

ou
nt

 th
e 

tim
e 

va
lu

e 
of

 m
on

ey
 (m

iti
ga

tio
n 

pr
oj

ec
t u

se
fu

l l
ife

tim
e 

an
d 

di
sc

ou
nt

 ra
te

). 

W
ith

in
 th

es
e 

fo
ur

 m
aj

or
 c

at
eg

or
ie

s o
f b

en
ef

its
, m

or
e 

th
an

 2
0 

su
bc

at
eg

or
ie

s o
f b

en
ef

its
 w

er
e 

de
sc

rib
ed

 
br

ie
fly

.  
H

ow
ev

er
, o

nc
e 

th
e 

ba
si

c 
pr

oc
ed

ur
e 

fo
r c

al
cu

la
tin

g 
be

ne
fit

s f
or

 th
e 

m
aj

or
 c

at
eg

or
ie

s i
s 

m
as

te
re

d,
 c

al
cu

la
tin

g 
ad

di
tio

na
l b

en
ef

its
 fo

r t
he

 su
bc

at
eg

or
ie

s i
s r

el
at

iv
el

y 
st

ra
ig

ht
fo

rw
ar

d.
 

C
ou

nt
in

g 
so

m
e 

of
 th

e 
le

ss
 c

om
m

on
ly

 u
se

d 
su

bc
at

eg
or

ie
s o

f b
en

ef
its

 re
qu

ire
s a

 li
ttl

e 
m

or
e 

in
ge

nu
ity

.  
In

 so
m

e 
ca

se
s, 

it 
m

ay
 b

e 
co

nv
en

ie
nt

 to
 d

o 
a 

si
de

 c
al

cu
la

tio
n 

an
d 

th
en

 a
dd

 th
es

e 
be

ne
fit

s t
o 

th
os

e 
ca

lc
ul

at
ed

 in
 th

e 
m

od
ul

e.
  F

or
 e

xa
m

pl
e,

 th
e 

m
od

ul
es

 fo
r h

ur
ric

an
e 

an
d 

flo
od

 p
ro

je
ct

s t
o 

do
 n

ot
 

in
cl

ud
e 

sp
ac

es
 fo

r c
al

cu
la

tin
g 

th
e 

be
ne

fit
s o

f r
ed

uc
ed

 c
as

ua
lti

es
.  

If
 c

ou
nt

in
g 

th
e 

be
ne

fit
s o

f a
vo

id
ed

 
ca

su
al

tie
s i

s n
ec

es
sa

ry
 fo

r a
 p

ar
tic

ul
ar

 m
iti

ga
tio

n 
pr

oj
ec

t (
e.

g.
, a

 h
ur

ric
an

e 
sh

el
te

r, 
or

 a
cq

ui
si

tio
n 

of
 

pr
op

er
tie

s s
ub

je
ct

 to
 fl

as
h 

flo
od

in
g)

, t
he

n 
a 

si
de

 c
al

cu
la

tio
n 

is
 p

ro
ba

bl
y 

th
e 

ea
si

es
t w

ay
 to

 in
cl

ud
e 

th
es

e 
be

ne
fit

s i
n 

th
e 

m
od

ul
e.

 

A
s a

 c
av

ea
t, 

it 
is

 im
po

rta
nt

 to
 d

o 
no

te
 th

at
 e

va
lu

at
in

g 
so

m
e 

ty
pe

s o
f p

ro
je

ct
s, 

fo
r e

xa
m

pl
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r u
til

ity
 sy

st
em

s, 
re

qu
ire

s a
 m

od
er

at
e-

 to
 h

ig
h-

le
ve

l o
f t

ec
hn

ic
al

 u
nd

er
st

an
di

ng
 o

f u
til

ity
 

sy
st

em
s a

nd
 th

us
 sh

ou
ld

 n
ot

 b
e 

at
te

m
pt

ed
 b

y 
an

al
ys

ts
 la

ck
in

g 
th

is
 e

xp
er

tis
e.

  S
im

ila
rly

, p
er

fo
rm

in
g 

es
tim

at
es

 o
f a

vo
id

ed
 c

as
ua

lty
 b

en
ef

its
 a

nd
 e

st
im

at
es

 o
f s

om
e 

of
 th

e 
ot

he
r l

es
s c

om
m

on
ly

 c
al

cu
la

te
d 

be
ne

fit
s r

eq
ui

re
s a

 c
on

si
de

ra
bl

e 
am

ou
nt

 o
f e

xp
er

ie
nc

e 
an

d 
ex

pe
rti

se
 a

nd
 sh

ou
ld

 n
ot

 b
e 

at
te

m
pt

ed
 b

y 
no

vi
ce

 a
na

ly
st

s. 
  T

hr
ou

gh
ou

t t
he

 p
ro

ce
ss

 o
f c

ou
nt

in
g 

ap
pl

ic
ab

le
 b

en
ef

its
, c

ar
e 

m
us

t a
ls

o 
be

 ta
ke

n 
to

 
av

oi
d 

do
ub

le
-c

ou
nt

in
g 

be
ne

fit
s i

n 
m

or
e 

th
an

 o
ne

 p
la

ce
 o

r m
or

e 
th

an
 o

ne
 su

bc
at

eg
or

y.
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Se
ct

io
n 

3 
TH

R
EE

 
C

ou
nt

in
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en

ef
its

 fo
r 

O
rd

in
ar

y 
B

ui
ld

in
gs

 

Th
is

 se
ct

io
n 

pr
ov

id
es

 e
xa

m
pl

es
 o

f h
ow

 to
 c

ou
nt

 b
en

ef
its

 fo
r “

or
di

na
ry

” 
bu

ild
in

gs
.  

In
 th

e 
pr

es
en

t 
co

nt
ex

t, 
“o

rd
in

ar
y”

 b
ui

ld
in

gs
 a

re
 th

os
e 

th
at

 a
re

 n
ot

 c
rit

ic
al

 fa
ci

lit
ie

s f
or

 e
m

er
ge

nc
y 

re
sp

on
se

 a
nd

 
re

co
ve

ry
.  

O
rd

in
ar

y 
bu

ild
in

gs
 in

cl
ud

e 
re

si
de

nt
ia

l a
nd

 c
om

m
er

ci
al

 b
ui

ld
in

gs
, a

nd
 p

ub
lic

 b
ui

ld
in

gs
 

us
ed

 fo
r n

on
-c

rit
ic

al
 fu

nc
tio

ns
, s

uc
h 

as
 sc

ho
ol

s a
nd

 a
dm

in
is

tra
tiv

e 
bu

ild
in

gs
.  

Pu
bl

ic
 b

ui
ld

in
gs

 u
se

d 
to

 p
ro

vi
de

 se
rv

ic
es

 th
at

 a
re

 c
rit

ic
al

 to
 d

is
as

te
r r

es
po

ns
e 

an
d 

re
co

ve
ry

, s
uc

h 
as

 p
ol

ic
e,

 fi
re

 a
nd

 m
ed

ic
al

 
fa

ci
lit

ie
s, 

em
er

ge
nc

y 
op

er
at

io
ns

 c
en

te
rs

, a
nd

 e
m

er
ge

nc
y 

sh
el

te
rs

 a
re

 a
dd

re
ss

ed
 se

pa
ra

te
ly

 in
 

Se
ct

io
n 
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M
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r o
rd

in
ar

y 
bu

ild
in

gs
 a

re
 th

e 
m

os
t c

om
m

on
 ty

pe
 o

f F
EM

A
 m

iti
ga

tio
n 

pr
oj

ec
t. 

 
M

os
t o

f t
he

 g
ui

da
nc

e 
be

lo
w

 is
 a

pp
lic

ab
le

 to
 m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r a

ll 
ty

pe
s o

f h
az

ar
ds

 a
nd

 fo
r a

ll 
ty

pe
s o

f m
iti

ga
tio

n 
pr

oj
ec

ts
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H
ow

ev
er

, s
om

e 
ca

te
go

rie
s o

f b
en

ef
its

 m
ay

 b
e 

ap
pl

ic
ab

le
 o

nl
y 

to
 c

er
ta

in
 

ty
pe

s o
f m

iti
ga

tio
n 

pr
oj

ec
ts

 a
nd

/o
r o

nl
y 

fo
r s
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e 

ty
pe

s o
f h

az
ar

ds
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xa
m

pl
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 c
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nt
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g 
th

e 
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fit

s o
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vo
id

ed
 c

as
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lti
es
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lm
os

t a
lw

ay
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er
y 

im
po

rta
nt

 fo
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ei
sm

ic
 h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

, 
bu

t g
en

er
al

ly
 n

ot
 a
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lic
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le

 to
 m

os
t o

th
er

 ty
pe

s o
f p

ro
je

ct
s. 

3.
1 

Si
ng

le
 R

es
id

en
tia

l B
ui

ld
in

gs
 

Th
is

 se
ct

io
n 

de
sc

rib
es

 b
en

ef
its

 to
 b

e 
co

un
te

d 
fo

r m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r s
in

gl
e 

re
si

de
nt

ia
l b

ui
ld

in
gs

, 
sm

al
l g

ro
up

s o
f r

es
id

en
tia

l b
ui

ld
in

gs
, o

r a
 g

ro
up

 o
f r

es
id

en
tia

l b
ui

ld
in

gs
 a

t s
ca

tte
re

d 
lo

ca
tio

ns
.  

Th
e 

be
ne

fit
s t

o 
be

 c
ou

nt
ed

 fo
r m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r a

n 
en

tir
e 

ne
ig

hb
or

ho
od

 o
f r

es
id

en
tia

l b
ui

ld
in

gs
, 

w
hi

ch
 a

re
 so

m
ew

ha
t d

iff
er

en
t t

ha
n 

fo
r s

in
gl

e 
bu

ild
in

gs
, a

re
 a

dd
re

ss
ed

 in
 S

ec
tio

n 
3.

2.
 

Th
e 

ca
te

go
rie

s o
f b

en
ef

its
 to

 b
e 

co
un

te
d 

fo
r m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r s

in
gl

e 
re

si
de

nt
ia

l b
ui

ld
in

gs
 a

re
 

su
m

m
ar

iz
ed

 b
el

ow
 in

 T
ab

le
 3

.1
. 

Fo
r m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r r

es
id

en
tia

l b
ui

ld
in

gs
, t

he
 su

gg
es

te
d 

be
ne

fit
-c

os
t a

na
ly

si
s s

tra
te

gy
 is

 to
 fi

rs
t 

co
un

t t
he

 la
rg

es
t a

nd
 m

os
t e

as
ily

 c
ou

nt
ed

 b
en

ef
its

.  
Fo

r t
hi

s t
yp

e 
of

 p
ro

je
ct

, t
he

se
 b

en
ef

its
 in

cl
ud

e 
bu

ild
in

g 
da

m
ag

es
, c

on
te

nt
s d

am
ag

es
, a

nd
 d

is
pl

ac
em

en
t c

os
ts

. F
or

 se
is

m
ic

 p
ro

je
ct

s, 
ca

su
al

tie
s s

ho
ul

d 
al

so
 b

e 
co

un
te

d.
  I

f t
he

 p
ro

je
ct

 is
 c

os
t-e

ff
ec

tiv
e,

 it
 m

ay
 n

ot
 b

e 
ne

ce
ss

ar
y 

to
 c

ou
nt

 o
th

er
 b

en
ef

its
.  

If
 

th
e 

pr
oj

ec
t i

s n
ot

 c
os

t-e
ff

ec
tiv

e,
 th

e 
ca

te
go

rie
s o

f o
th

er
 p

hy
si

ca
l d

am
ag

es
 a

nd
 d

is
ru

pt
io

n 
co

st
s a

re
 

ge
ne

ra
lly

 th
e 

m
os

t s
ig

ni
fic

an
t a

dd
iti

on
al

 b
en

ef
its

 to
 c

ou
nt

.  
Th

e 
ot

he
r b

en
ef

it 
ca

te
go

rie
s g

en
er

al
ly

 
co

nt
rib

ut
e 

on
ly

 m
in

or
 b

en
ef

its
 o

r a
re

n’
t a

pp
lic

ab
le
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f B
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 to
 b
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ed
 

Si
ng

le
 R

es
id

en
tia

l B
ui

ld
in

gs
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T
yp

e 
of

 B
en

ef
its

 to
 C

on
si

de
r 

W
he

n 
to

 C
ou

nt
 

 1.
 P

hy
si

ca
l D

am
ag

es
 

  
  B

ui
ld

in
g 

da
m

ag
es

 
 A

lw
ay

s c
ou

nt
ed

 
 C

on
te

nt
s d

am
ag

es
 

 A
lw

ay
s c

ou
nt

ed
 

 O
th

er
 p

hy
si

ca
l d

am
ag

es
2  

- 
La

nd
sc

ap
in

g 
- 

O
ut

bu
ild

in
gs

 
- 

ve
hi

cl
es

, e
qu

ip
m

en
t 

- 
si

te
 c

on
ta

m
in

at
io

n 

 A
pp

lic
ab

le
 to

 a
cq

ui
si

tio
n 

or
 fl

oo
d 

co
nt

ro
l i

nf
ra

st
ru

ct
ur

e 
pr

oj
ec

ts
 

on
ly

3 .  
C

on
si

de
r c

ou
nt

in
g 

if 
si

gn
ifi

ca
nt

, e
sp

ec
ia

lly
 fo

r p
ro

je
ct

s t
ha

t 
ar

e 
cl

os
e 

to
 b

ei
ng

 c
os

t-e
ff

ec
tiv

e 
w

ith
ou

t c
ou

nt
in

g 
th

es
e 

ca
te

go
rie

s. 

 2.
 L

os
s-

of
-F

un
ct

io
n 

Im
pa

ct
s 

  
 D

is
pl

ac
em

en
t c

os
ts

 
 A

lw
ay

s c
ou

nt
ed

 
 R

en
ta

l i
nc

om
e 

lo
ss

es
 

 C
an

 c
ou

nt
 if

 a
pp

ro
pr

ia
te

, b
ut

 e
as

ie
r t

o 
in

cl
ud

e 
in

 d
is

pl
ac

em
en

t c
os

ts
4  

 B
us

in
es

s i
nc

om
e 

lo
ss

es
 

 Fo
r h

om
e 

bu
si

ne
ss

, c
on

si
de

r c
ou

nt
in

g,
 b

ut
 g

en
er

al
ly

 c
on

st
itu

te
s o

nl
y 

a 
ve

ry
 sm

al
l f

ra
ct

io
n 

of
 b

en
ef

its
 

 D
is

ru
pt

io
n 

tim
e 

co
st

s5  
 C

on
si

de
r c

ou
nt

in
g,

 e
sp

ec
ia

lly
 fo

r p
ro

je
ct

s t
ha

t a
re

 c
lo

se
 to

 b
ei

ng
 c

os
t-

ef
fe

ct
iv

e,
 c

an
 a

dd
 si

gn
ifi

ca
nt

ly
 to

 b
en

ef
its

 
 3.

 C
as

ua
lti

es
 

 A
lw

ay
s c

ou
nt

ed
 fo

r s
ei

sm
ic

 p
ro

je
ct

s, 
ra

re
ly

 a
pp

lic
ab

le
 to

 o
th

er
 

pr
oj

ec
ts

6  
 4.

 E
m

er
ge

nc
y 

M
an

ag
em

en
t 

C
os

ts
 

 N
ot

 a
pp

lic
ab

le
 to

 si
ng

le
 re

si
de

nt
ia

l s
tru

ct
ur

es
7  

 

N
ot

es
: 

1  G
ui

da
nc

e 
in

 ta
bl

e 
ap

pl
ie

s t
o 

si
ng

le
 re

si
de

nt
ia

l s
tru

ct
ur

es
, s

m
al

l g
ro

up
s o

f r
es

id
en

tia
l s

tru
ct

ur
es

, 
an

d 
gr

ou
ps

 o
f s

tru
ct

ur
es

 a
t s

ca
tte

re
d 

lo
ca

tio
ns

. 
2  O

th
er

 p
hy

si
ca

l d
am

ag
es

 c
an

 b
e 

co
un

te
d 

by
 a

dd
in

g 
ap

pr
op

ria
te

 d
am

ag
e 

pe
rc

en
ta

ge
s t

o 
th

e 
da

m
ag

e 
fu

nc
tio

n 
fo

r b
ui

ld
in

g 
or

 c
on

te
nt

s. 
 T

he
se

 d
am

ag
es

 m
ay

 b
e 

si
gn

ifi
ca

nt
 a

nd
 th

us
 c

ou
nt

in
g 

th
em

 m
ay

 a
dd

 si
gn

ifi
ca

nt
ly

 to
 th

e 
to

ta
l b

en
ef

its
.  

Th
is

 ty
pe

 o
f m

iti
ga

tio
n 

pr
oj

ec
t d

oe
s n

ot
 re

du
ce

 
da

m
ag

es
 to

 o
ff

-s
ite

 u
til

iti
es

 o
r t

ra
ns

po
rta

tio
n 

sy
st

em
s a

nd
 n

o 
be

ne
fit

s s
ho

ul
d 

be
 c

ou
nt

ed
 fo

r s
uc

h 
ot

he
r p

hy
si

ca
l d

am
ag

es
. 

3  O
th

er
 p

hy
si

ca
l d

am
ag

es
 a

re
 a

pp
lic

ab
le

 o
nl

y 
to

 a
cq

ui
si

tio
n 

pr
oj

ec
ts

 o
r f

lo
od

 c
on

tro
l 
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fr

as
tru

ct
ur

e 
pr

oj
ec

ts
 b

ec
au

se
 m

iti
ga

tio
n 

pr
oj

ec
ts

 to
 e

le
va

te
 o

r r
et

ro
fit

 th
e 

pr
im

ar
y 

st
ru

ct
ur

e 
ha

ve
 n

o 
im

pa
ct

 o
n 

th
es

e 
ot

he
r c

at
eg

or
ie

s o
f d

am
ag

es
 - 

th
us

, t
he

re
 a

re
 n

o 
ad

di
tio

na
l b

en
ef

its
. 

4  R
en

ta
l i

nc
om

e 
lo

ss
es

 a
re

 n
ot

 n
ec

es
sa

ry
 to

 c
ou

nt
 if

 th
e 

fu
ll 

co
st

s o
f t

em
po

ra
ry

 q
ua

rte
rs

 a
re

 
in

cl
ud

ed
 in

 d
is

pl
ac

em
en

t c
os

ts
 fo

r b
ot

h 
ow

ne
rs

 a
nd

 re
nt

er
s. 

 D
ou

bl
e-

co
un

tin
g 

m
us

t b
e 

av
oi

de
d.

 
5  D

is
ru

pt
io

n 
co

st
s m

ay
 b

e 
si

gn
ifi

ca
nt

 a
nd

 th
us

 c
ou

nt
in

g 
th

em
 m

ay
 a

dd
 si

gn
ifi

ca
nt

ly
 to

 th
e 

to
ta

l 
be

ne
fit

s. 
6  C

as
ua

lti
es

 m
ay

 b
e 

im
po

rta
nt

 fo
r s

ei
sm

ic
 h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

.  
C

ou
nt

in
g 

th
e 

be
ne

fit
s o

f 
av

oi
de

d 
ca

su
al

tie
s m

ay
 b

e 
a 

su
bs

ta
nt

ia
l f

ra
ct

io
n 

of
 to

ta
l b

en
ef

its
 a

nd
 th

us
 th

ey
 sh

ou
ld

 a
lw

ay
s b

e 
co

un
te

d.
  F

or
 m

os
t o

th
er

 m
iti

ga
tio

n 
pr

oj
ec

ts
, b

en
ef

its
 o

f c
as

ua
lti

es
 a

vo
id

ed
 a

re
 n

on
-e

xi
st

en
t o

r 
ne

gl
ig

ib
le

 a
nd

 th
us

 sh
ou

ld
 b

e 
co

un
te

d 
on

ly
 in

 sp
ec

ia
l c

irc
um

st
an

ce
s. 

7  A
cq

ui
si

tio
n,

 e
le

va
tio

n 
or

 re
tro

fit
 o

f s
in

gl
e 

re
si

de
nt

ia
l s

tru
ct

ur
es

, s
m

al
l g

ro
up

s o
f s

tru
ct

ur
es

, o
r 

gr
ou

ps
 a

t s
ca

tte
re

d 
lo

ca
tio

ns
 d

oe
s n

ot
 si

gn
ifi

ca
nt

ly
 re

du
ce

 a
 c

om
m

un
ity

’s
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 b

ec
au

se
 th

e 
ar

ea
 a

ff
ec

te
d 

by
 a

 d
is

as
te

r i
s n

ot
 d

ec
re

as
ed

, a
nd

 th
e 

to
ta

l 
po

pu
la

tio
n 

af
fe

ct
ed

 b
y 

di
sa

st
er

 is
 n

ot
 d

ec
re

as
ed

 o
r n

ot
 d

ec
re

as
ed

 si
gn

ifi
ca

nt
ly

. 

 
 

ou
nt

in
g 

O
th

er
 P

hy
si

ca
l D

am
ag

e.
  T

hi
s s

im
pl

ifi
ed

 e
xa

m
pl

e 
is

 fo
r f

lo
od

s, 
bu

t t
he

 sa
m

e 
pr

in
ci

pl
es

 a
pp

ly
 fo

r o
th

er
 h

az
ar

ds
 a

s w
el

l. 
 C

on
si

de
r a

 o
ne

-s
to

ry
 h

om
e 

w
ith

ou
t b

as
em

en
t, 

w
ith

 a
 

re
pl

ac
em

en
t v

al
ue

 o
f $

10
0,

00
0.

   
B

ui
ld

in
g 

da
m

ag
e 

es
tim

at
es

, b
ef

or
e 

an
d 

af
te

r m
iti

ga
tio

n,
 a

re
 

ca
lc

ul
at

ed
 a

s p
er

ce
nt

ag
es

 o
f b

ui
ld

in
g 

re
pl

ac
em

en
t v

al
ue

.  
If

 o
th

er
 p

hy
si

ca
l d

am
ag

es
 a

re
 to

 b
e 

ad
de

d 
to

 b
ui

ld
in

g 
da

m
ag

es
, t

he
se

 d
am

ag
es

 m
us

t a
ls

o 
be

 e
xp

re
ss

ed
 a

s p
er

ce
nt

ag
es

 o
f b

ui
ld

in
g 

re
pl

ac
em

en
t 

va
lu

e 
(n

ot
 a

s p
er

ce
nt

ag
es

 o
f t

he
ir 

re
pl

ac
em

en
t v

al
ue

). 
 F

or
 e

xa
m

pl
e,

 if
 la

nd
sc

ap
in

g 
da

m
ag

es
 a

t -
2 

fe
et

 
flo

od
 d

ep
th

 a
re

 e
st

im
at

ed
 a

s $
50

0,
 th

en
 th

is
 d

am
ag

e 
is

 e
nt

er
ed

 a
s 0

.5
%

 o
f t

he
 b

ui
ld

in
g 

re
pl

ac
em

en
t 

va
lu

e 
(r

ef
er

 to
 T

ab
le

 3
.2
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Sh

ow
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H

ow
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 C
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l D
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es
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D
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ag
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L
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pi
ng
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nd

 
O
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in
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ag
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V
eh
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le

 a
nd
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 In

 th
is

 e
xa

m
pl

e,
 th

e 
bu

ild
in

g 
da

m
ag

e 
pe

rc
en

ta
ge

s a
re

 th
e 

ty
pi

ca
l o

r d
ef

au
lt 

va
lu

es
 fo

r a
 o

ne
-s

to
ry

 
st

ru
ct

ur
e 

w
ith

ou
t b

as
em

en
t. 

 D
ol

la
r d

am
ag

e 
es

tim
at

es
 w

er
e 

m
ad

e,
 u

si
ng

 c
om

m
on

 se
ns

e 
an

d 
pr

of
es

si
on

al
 ju

dg
m

en
t, 

fo
r t

he
 tw

o 
ot

he
r c

at
eg

or
ie

s o
f p

hy
si

ca
l d

am
ag

es
. T

he
 d

ol
la

r e
st

im
at

es
 w

er
e 

th
en

 c
on

ve
rte

d 
to

 p
er

ce
nt

ag
es

 o
f b

ui
ld

in
g 

re
pl

ac
em

en
t v

al
ue

.  
Th

e 
su

m
 o

f t
he

se
 d

am
ag

e 
pe

rc
en

ta
ge

s 
th

en
 re

pr
es

en
ts

 th
e 

to
ta

l d
am

ag
e 

es
tim

at
es

 fo
r t

he
 b

ui
ld

in
g,

 fo
r l

an
ds

ca
pi

ng
 a

nd
 o

ut
bu

ild
in

gs
, 

ve
hi

cl
es

 a
nd

 e
qu

ip
m

en
t. 

In
 m

ak
in

g 
es

tim
at

es
 o

f e
xp

ec
te

d 
do

lla
r d

am
ag

es
 fo

r l
an

ds
ca

pi
ng

, o
ut

bu
ild

in
gs

, v
eh

ic
le

s, 
an

d 
eq

ui
pm

en
t, 

hi
st

or
ic

al
 d

am
ag

e 
da

ta
 c

an
 b

e 
us

ed
, a

lo
ng

 w
ith

 c
om

m
on

 se
ns

e.
 S

tru
ct

ur
es

 w
ith

 d
iff

er
en

t 
ty

pe
s o

f l
an

ds
ca

pi
ng

 m
ay

 h
av

e 
di

ff
er

en
t l

ev
el

s o
f d

am
ag

e.
  N

ot
 a

ll 
ho

m
es

 h
av

e 
ou

tb
ui

ld
in

gs
 a

nd
 n

ot
 

al
l v

eh
ic

le
s a

nd
 e

qu
ip

m
en

t w
ill

 b
e 

da
m

ag
ed

 in
 fl

oo
ds

, b
ec

au
se

 m
an

y 
ow

ne
rs

 w
ill

 m
ov

e 
su

ch
 it

em
s t

o 
hi

gh
er

 g
ro

un
d 

be
fo

re
 fl

oo
ds

.  
W

he
ne

ve
r a

dj
us

tm
en

ts
 a

re
 m

ad
e 

as
 sh

ow
n 

ab
ov

e 
in

 th
e 

si
m

pl
ifi

ed
 

ex
am

pl
e,

 fu
ll 

do
cu

m
en

ta
tio

n 
of

 d
at

a 
so

ur
ce

s a
nd

 a
ss

um
pt

io
ns

 a
re

 e
ss

en
tia

l. 

If
 a

dj
us

tm
en

ts
 fo

r o
th

er
 p

hy
si

ca
l d

am
ag

es
 a

re
 m

ad
e,

 it
 is

 v
er

y 
im

po
rta

nt
 to

 m
ak

e 
ap

pr
op

ria
te

, 
co

ns
is

te
nt

 a
dj

us
tm

en
ts

 in
 d

am
ag

e 
es

tim
at

es
 b

ot
h 

be
fo

re
 a

nd
 a

fte
r m

iti
ga

tio
n.

  F
or

 e
xa

m
pl

e,
 d

am
ag

es
 

to
 la

nd
sc

ap
in

g,
 o

ut
bu

ild
in

gs
, v

eh
ic

le
s a

nd
 e

qu
ip

m
en

t a
re

 e
lim

in
at

ed
 b

y 
ac

qu
is

iti
on

.  
H

ow
ev

er
, 

el
ev

at
io

n 
or

 re
tro

fit
 o

f t
he

 p
rim

ar
y 

st
ru

ct
ur

e 
do

es
 n

ot
 re

du
ce

 th
es

e 
ot

he
r t

yp
es

 o
f d

am
ag

es
.  

Th
us

, 
es

tim
at

in
g 

th
es

e 
ty

pe
s o

f d
am

ag
es

 m
ak

es
 se

ns
e 

on
ly

 fo
r a

cq
ui

si
tio

n 
pr

oj
ec

ts
. 

ou
nt

in
g 

R
ed

uc
ed

 D
is

ru
pt

io
n 

C
os

ts
.  

To
 c

ou
nt

 th
e 

be
ne

fit
s o

f d
is

ru
pt

io
n,

 d
is

ru
pt

io
n 

tim
e 

es
tim

at
es

 m
us

t b
e 

m
ad

e 
fo

r e
ac

h 
da

m
ag

e 
le

ve
l (

e.
g.

, f
lo

od
 d

ep
th

 o
r w

in
d 

sp
ee

d 
bi

n)
.  

Th
en

 th
e 

do
lla

r v
al

ue
 o

f d
is

ru
pt

io
n 

tim
e 

is
 c

al
cu

la
te

d 
by

 m
ul

tip
ly

in
g 

th
e 

nu
m

be
r o

f a
du

lts
 p

er
 h

ou
se

 b
y 

th
e 

na
tio

na
l a

ve
ra

ge
 v

al
ue

 o
f w

ag
es

 a
nd

 b
en

ef
its

 ($
21

.1
6)

 to
 g

et
 a

 d
ol

la
r v

al
ue

 o
f d

is
ru

pt
io

n 
tim

e.
 T

hi
s 
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do
lla

r v
al

ue
 fo

r d
is

ru
pt

io
n 

tim
e 

ca
n 

be
 c

on
ve

rte
d 

to
 a

 p
er

ce
nt

ag
e 

of
 b

ui
ld

in
g 

re
pl

ac
em

en
t v

al
ue

 a
nd

 
ad

de
d 

to
 th

e 
bu

ild
in

g 
da

m
ag

e 
pe

rc
en

ta
ge

 in
 th

e 
sa

m
e 

m
an

ne
r a

s d
is

cu
ss

ed
 a

bo
ve

 fo
r o

th
er

 p
hy

si
ca

l 
da

m
ag

es
.  

Th
is

 a
pp

ro
ac

h 
is

 m
at

he
m

at
ic

al
ly

 c
or

re
ct

, a
nd

 re
as

on
ab

ly
 st

ra
ig

ht
fo

rw
ar

d,
 a

lb
ei

t p
er

ha
ps

 
co

nf
us

in
g 

to
 th

e 
no

vi
ce

.  
A

s a
lw

ay
s, 

w
he

ne
ve

r s
uc

h 
ad

ju
st

m
en

ts
 a

re
 m

ad
e,

 fu
ll 

do
cu

m
en

ta
tio

n 
of

 
da

ta
 so

ur
ce

s a
nd

 a
ss

um
pt

io
ns

 is
 e

ss
en

tia
l. 

3.
2 

G
ro

up
s 

of
 R

es
id

en
tia

l B
ui

ld
in

gs
 

C
ou

nt
in

g 
be

ne
fit

s f
or

 g
ro

up
s o

f r
es

id
en

tia
l b

ui
ld

in
gs

 is
 v

er
y 

si
m

ila
r t

o 
co

un
tin

g 
be

ne
fit

s f
or

 si
ng

le
 

re
si

de
nt

ia
l b

ui
ld

in
gs

.  
A

ll 
of

 th
e 

ca
te

go
rie

s o
f b

en
ef

its
 d

is
cu

ss
ed

 a
bo

ve
 in

 S
ec

tio
n 

3.
1 

fo
r s

in
gl

e 
re

si
de

nt
ia

l b
ui

ld
in

gs
 a

pp
ly

 to
 g

ro
up

s o
f r

es
id

en
tia

l b
ui

ld
in

gs
.  

Fo
r g

ro
up

s o
f b

ui
ld

in
gs

, t
he

se
 b

en
ef

its
 

ca
n 

be
 c

al
cu

la
te

d 
fo

r e
ac

h 
bu

ild
in

g 
an

d 
th

en
 su

m
m

ed
.  

In
 so

m
e 

ca
se

s, 
gr

ou
ps

 o
f v

er
y 

si
m

ila
r b

ui
ld

in
gs

 c
an

 b
e 

co
m

bi
ne

d 
fo

r p
ur

po
se

s o
f b

en
ef

it-
co

st
 

an
al

ys
is

.  
H

ow
ev

er
, t

hi
s t

yp
e 

of
 a

gg
re

ga
tio

n 
ha

s t
o 

be
 d

on
e 

ca
re

fu
lly

.  
G

ro
up

s o
f b

ui
ld

in
gs

 c
an

 b
e 

co
m

bi
ne

d 
if 

an
d 

on
ly

 if
 th

ey
 a

re
 th

e 
sa

m
e 

st
ru

ct
ur

e 
ty

pe
 a

nd
 h

av
e 

ve
ry

 si
m

ila
r f

re
qu

en
ci

es
 a

nd
 

se
ve

rit
ie

s o
f d

is
as

te
r e

ve
nt

s. 
 F

or
 fl

oo
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
 th

is
 m

ea
ns

 th
at

 th
e 

st
ru

ct
ur

es
 m

us
t h

av
e 

ve
ry

 c
lo

se
ly

 si
m

ila
r f

irs
t f

lo
or

 e
le

va
tio

ns
, a

nd
 b

e 
cl

os
e 

en
ou

gh
 g

eo
gr

ap
hi

ca
lly

 so
 th

at
 th

ey
 h

av
e 

ve
ry

 
cl

os
el

y 
si

m
ila

r f
lo

od
 h

az
ar

d 
da

ta
.  

Fo
r h

ur
ric

an
e,

 w
in

d,
 o

r e
ar

th
qu

ak
e 

pr
oj

ec
ts

, t
hi

s m
ea

ns
 th

at
 th

e 
st

ru
ct

ur
es

 m
us

t b
e 

ge
og

ra
ph

ic
al

ly
 c

lo
se

. 

In
 a

dd
iti

on
 to

 th
e 

be
ne

fit
s c

ou
nt

ab
le

 fo
r s

in
gl

e 
re

sid
en

tia
l s

tru
ct

ur
es

, m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r g
ro

up
s o

f 
re

si
de

nt
ia

l m
ay

 h
av

e 
tw

o 
ad

di
tio

na
l c

at
eg

or
ie

s o
f b

en
ef

its
 in

 so
m

e 
ca

se
s:

 a
vo

id
ed

 in
fr

as
tru

ct
ur

e 
da

m
ag

es
 a

nd
 a

vo
id

ed
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
.  

Th
es

e 
ad

di
tio

na
l b

en
ef

its
 a

re
 g

en
er

al
ly

 o
nl

y 
ap

pl
ic

ab
le

 to
 c

er
ta

in
 ty

pe
s o

f f
lo

od
 h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

. 

If
 a

 m
iti

ga
tio

n 
pr

oj
ec

t, 
su

ch
 a

s i
m

pr
ov

em
en

ts
 in

 fl
oo

d 
co

nt
ro

l i
nf

ra
st

ru
ct

ur
e,

 a
ff

ec
ts

 a
n 

en
tir

e 
to

w
n 

or
 

an
 e

nt
ire

 n
ei

gh
bo

rh
oo

d,
 th

e 
da

m
ag

es
 to

 in
fr

as
tru

ct
ur

e 
w

ill
 g

en
er

al
ly

 b
e 

re
du

ce
d 

al
on

g 
w

ith
 d

am
ag

es
 

to
 th

e 
st

ru
ct

ur
es

 th
em

se
lv

es
.  

Fo
r e

xa
m

pl
e,

 th
er

e 
w

ill
 b

e 
re

du
ce

d 
da

m
ag

es
 to

 ro
ad

s a
nd

 u
til

iti
es

 a
s 

w
el

l a
s t

o 
bu

ild
in

gs
.  

Si
m

ila
rly

, i
f a

n 
ac

qu
is

iti
on

 p
ro

je
ct

 re
m

ov
es

 a
ll  

of
 th

e 
ho

m
es

 fr
om

 a
 

ne
ig

hb
or

ho
od

, t
he

n 
m

uc
h 

of
 th

e 
in

fr
as

tru
ct

ur
e 

su
pp

or
tin

g 
th

e 
ho

m
es

 c
an

 b
e 

“r
et

ire
d”

 a
nd

 is
 n

o 
lo

ng
er

 
su

bj
ec

t t
o 

da
m

ag
e.

 

Li
ke

w
is

e,
 if

 im
pr

ov
em

en
ts

 in
 fl

oo
d 

co
nt

ro
l i

nf
ra

st
ru

ct
ur

e 
or

 a
cq

ui
si

tio
n 

of
 a

ll 
ho

m
es

 in
 a

 
ne

ig
hb

or
ho

od
 si

gn
ifi

ca
nt

ly
 re

du
ce

s t
he

 le
ve

l o
f f

lo
od

 ri
sk

 fo
r a

 c
om

m
un

ity
, t

he
n 

th
er

e 
is

 e
xp

ec
te

d 
to

 
be

 a
 p

ro
po

rti
on

al
 re

du
ct

io
n 

in
 fu

tu
re

 e
m

er
ge

nc
y 

m
an

ag
em

en
t c

os
ts

. 

A
ll 

of
 th

e 
ca

te
go

rie
s o

f b
en

ef
its

 d
is

cu
ss

ed
 a

bo
ve

 in
 S

ec
tio

n 
3.

1 
fo

r s
in

gl
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si

de
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ia
l s

tru
ct

ur
es

 a
ls

o 
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pl
y 

to
 g

ro
up

s o
f r
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en
tia

l s
tru

ct
ur

es
.  

Th
e 

ad
di
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l c
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ie
s o

f b
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 th
at

 m
ay

 b
e 
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pl

ic
ab

le
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y 
sh

or
t p

os
t-d

is
as

te
r b

us
in

es
s i

nt
er

ru
pt

io
ns

.  
Es

tim
at

es
 o

f 
lo

st
 w

ag
es

 sh
ou

ld
 in

cl
ud

e 
w

ag
es

 a
nd

 b
en

ef
its

.  
If

 lo
ca

l d
at

a 
ar

e 
no

t a
va

ila
bl

e,
 th

e 
na

tio
na

l a
ve

ra
ge

 
va

lu
e 

of
 $

21
.1

6 
fo

r h
ou

rly
 w

ag
es

 a
nd

 b
en

ef
its

 m
ay

 b
e 

us
ed

 fo
r b

en
ef

it-
co

st
 a

na
ly

si
s. 

  

O
nl

y 
in

 ra
re

 c
irc

um
st

an
ce

s a
re

 F
EM

A
 h

az
ar

d 
m

iti
ga

tio
n 

pr
oj

ec
ts

 li
ke

ly
 to

 in
cl

ud
e 

an
 e

nt
ire

 
ne

ig
hb

or
ho

od
 o

f c
om

m
er

ci
al

 st
ru

ct
ur

es
.  

If
, h

ow
ev

er
, a

 fl
oo

d 
in

fr
as

tru
ct

ur
e 

im
pr

ov
em

en
t p

ro
je

ct
 o

r 
flo

od
 a

cq
ui

si
tio

n 
pr

oj
ec

t d
oe

s a
ff

ec
t a

n 
en

tir
e 

ne
ig

hb
or

ho
od

 o
f c

om
m

er
ci

al
 st

ru
ct

ur
es

 (o
r a

 m
ix

 o
f 
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re
si

de
nt

ia
l a

nd
 c

om
m

er
ci

al
 st

ru
ct

ur
es

), 
th

en
 th

e 
ad

di
tio

na
l b

en
ef

its
 d

is
cu

ss
ed

 a
bo

ve
 fo

r g
ro

up
s o

f 
re

si
de

nt
ia

l s
tru

ct
ur

es
 a

ls
o 

ap
pl

y 
to

 g
ro

up
s o

f c
om

m
er

ci
al

 st
ru

ct
ur

es
.  

Th
es

e 
po

ss
ib

le
 a

dd
iti

on
al

 
be

ne
fit

s, 
w

hi
ch

 in
cl

ud
e 

av
oi

de
d 

in
fr

as
tru

ct
ur

e 
da

m
ag

es
 a

nd
 a

vo
id

ed
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
, 

ar
e 

su
bj

ec
t t

o 
th

e 
sa

m
e 

ca
ve

at
s a

nd
 th

e 
sa

m
e 

ca
lc

ul
at

io
n 

m
et

ho
ds

 a
s f

or
 re

si
de

nt
ia

l s
tru

ct
ur

es
. 

3.
4 

Pu
bl

ic
 B

ui
ld

in
gs

 
M

os
t o

f t
he

 c
at

eg
or

ie
s o

f b
en

ef
its

 to
 b

e 
co

un
te

d 
fo

r p
ub

lic
 b

ui
ld

in
gs

 a
re

 th
e 

sa
m

e 
as

 fo
r c

om
m

er
ci

al
 

bu
ild

in
gs

 d
is

cu
ss

ed
 a

bo
ve

.  
Tw

o 
ex

ce
pt

io
ns

 a
re

 th
at

 b
us

in
es

s i
nc

om
e 

lo
ss

es
 a

nd
 w

ag
e 

in
co

m
e 

lo
ss

es
 

ar
e 

ge
ne

ra
lly

 n
ot

 a
pp

lic
ab

le
 to

 p
ub

lic
 b

ui
ld

in
gs

.  
Fo

r p
ub

lic
 b

ui
ld

in
gs

, t
he

 m
ea

su
re

 o
f t

he
 e

co
no

m
ic

 
im

pa
ct

 o
f l

os
s o

f f
un

ct
io

n 
of

 a
 b

ui
ld

in
g 

is
 th

e 
lo

ss
 o

f p
ub

lic
 se

rv
ic

es
. 

Fo
r o

rd
in

ar
y 

pu
bl

ic
 b

ui
ld

in
gs

 th
at

 d
o 

no
t p

ro
vi

de
 c

rit
ic

al
 se

rv
ic

es
 fo

r d
is

as
te

r r
es

po
ns

e 
an

d 
re

co
ve

ry
, 

th
e 

m
ea

su
re

 o
f t

he
 v

al
ue

 o
f l

os
s o

f s
er

vi
ce

 is
 th

e 
co

st
 o

f p
ro

vi
di

ng
 th

e 
pu

bl
ic

 se
rv

ic
e.

  T
o 

va
lu

e 
pu

bl
ic

 
se

rv
ic

es
, F

EM
A

 m
ak

es
 th

e 
ve

ry
 si

m
pl

e 
an

d 
di

re
ct

 a
ss

um
pt

io
n 

th
at

 p
ub

lic
 se

rv
ic

es
 a

re
 w

or
th

 w
ha

t i
t 

co
st

s t
o 

pr
ov

id
e 

th
e 

se
rv

ic
es

 to
 th

e 
pu

bl
ic

.  
Fo

r e
xa

m
pl

e,
 if

 a
 p

ub
lic

 se
rv

ic
e 

co
st

s $
1,

00
0 

pe
r d

ay
 to

 
pr

ov
id

e,
 th

en
 th

e 
va

lu
e 

is
 a

ss
um

ed
 to

 b
e 

$1
,0

00
 p

er
 d

ay
.  

If
 th

e 
se

rv
ic

e 
is

 lo
st

 b
ec

au
se

 o
f d

am
ag

e 
to

 
th

e 
bu

ild
in

g,
 th

e 
lo

ss
 is

 a
ss

um
ed

 to
 b

e 
$1

,0
00

 p
er

 d
ay

.  
If

 th
e 

lo
ss

 o
f s

er
vi

ce
 is

 a
vo

id
ed

 b
ec

au
se

 o
f a

 
ha

za
rd

 m
iti

ga
tio

n 
pr

oj
ec

t, 
th

en
 th

e 
be

ne
fit

 is
 a

ss
um

ed
 to

 b
e 

$1
,0

00
 p

er
 d

ay
. T

hi
s m

et
ho

d 
fo

r v
al

ui
ng

 
th

e 
lo

ss
 o

f p
ub

lic
 se

rv
ic

es
 a

pp
lie

s t
o 

al
l p

ub
lic

 se
rv

ic
es

. 

Th
e 

da
ily

 c
os

t o
f s

er
vi

ce
s i

s e
st

im
at

ed
 fr

om
 th

e 
an

nu
al

 o
pe

ra
tin

g 
bu

dg
et

 fo
r t

he
 a

ge
nc

ie
s o

cc
up

yi
ng

 a
 

bu
ild

in
g.

  T
he

 a
nn

ua
l o

pe
ra

tin
g 

bu
dg

et
 in

cl
ud

es
 a

ll 
of

 th
e 

di
re

ct
 c

os
ts

 n
ec

es
sa

ry
 to

 p
ro

vi
de

 th
e 

pu
bl

ic
 

se
rv

ic
es

, i
nc

lu
di

ng
 sa

la
rie

s a
nd

 b
en

ef
its

, m
at

er
ia

ls
, s

up
pl

ie
s, 

ut
ili

tie
s, 

eq
ui

pm
en

t c
os

ts
, a

nd
 re

nt
 o

r t
he

 
an

nu
al

 c
os

t o
f o

w
ni

ng
 th

e 
bu

ild
in

g.
  T

he
 o

nl
y 

ex
cl

us
io

n 
is

 fo
r t

ra
ns

fe
r p

ay
m

en
ts

.  
Fo

r e
xa

m
pl

e,
 if

 a
 

pu
bl

ic
 o

ff
ic

e 
di

st
rib

ut
es

 p
en

si
on

 c
he

ck
s, 

th
e 

va
lu

e 
of

 th
e 

se
rv

ic
e 

is
 n

ot
 th

e 
va

lu
e 

of
 th

e 
ch

ec
ks

 
di

st
rib

ut
ed

, b
ut

 ra
th

er
 th

e 
co

st
 o

f p
ro

vi
di

ng
 th

e 
se

rv
ic

e.
 

Th
e 

eq
ui

va
le

nt
 o

f w
ag

e 
in

co
m

e 
lo

ss
es

 is
 a

lre
ad

y 
ex

pl
ic

itl
y 

in
cl

ud
ed

 in
 e

st
im

at
es

 o
f f

un
ct

io
na

l 
do

w
nt

im
e 

an
d 

lo
ss

 o
f p

ub
lic

 se
rv

ic
es

, b
ec

au
se

 w
ag

es
 a

nd
 b

en
ef

its
 a

re
 a

 la
rg

e 
po

rti
on

 o
f t

he
 c

os
ts

 o
f 

pr
ov

id
in

g 
pu

bl
ic

 se
rv

ic
es

.  
Th

us
, t

o 
co

un
t w

ag
e 

in
co

m
e 

lo
ss

es
 se

pa
ra

te
ly

 fo
r p

ub
lic

 st
ru

ct
ur

es
 w

ou
ld

 
be

 d
ou

bl
e 

co
un

tin
g.

 

Fo
r o

rd
in

ar
y 

pu
bl

ic
 b

ui
ld

in
gs

, a
 c

on
tin

ui
ty

 p
re

m
iu

m
 is

 n
ot

 a
dd

ed
 to

 th
e 

no
rm

al
 c

os
t o

f s
er

vi
ce

.  
A

 
co

nt
in

ui
ty

 p
re

m
iu

m
 is

 a
dd

ed
 o

nl
y 

fo
r s

er
vi

ce
s s

uc
h 

as
 p

ol
ic

e,
 fi

re
 a

nd
 m

ed
ic

al
, t

ha
t i

s c
rit

ic
al

 to
 

em
er

ge
nc

y 
re

sp
on

se
 a

nd
 re

co
ve

ry
.  

H
ow

ev
er

, i
f s

om
e 

fr
ac

tio
n 

of
 th

e 
st

af
f o

f a
n 

or
di

na
ry

 p
ub

lic
 

bu
ild

in
g 

do
es

 p
ro

vi
de

 e
m

er
ge

nc
y 

se
rv

ic
es

, a
n 

ap
pr

op
ria

te
 c

on
tin

ui
ty

 p
re

m
iu

m
 c

ou
ld

 b
e 

ad
de

d 
to

 th
at

 
pr

op
or

tio
na

te
 fr

ac
tio

n 
of

 th
e 

co
st

 o
f s

er
vi

ce
s. 
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Fo
r m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r p

ub
lic

 b
ui

ld
in

gs
, t

he
 su

gg
es

te
d 

be
ne

fit
-c

os
t a

na
ly

si
s s

tra
te

gy
 is

 to
 c

ou
nt

 
fir

st
 th

e 
m

os
t e

as
ily

 id
en

tif
ia

bl
e 

an
d 

qu
an

tif
ia

bl
e 

be
ne

fit
s. 

 F
or

 th
is

 ty
pe

 o
f p

ro
je

ct
, t

he
se

 b
en

ef
its

 
in

cl
ud

e 
bu

ild
in

g 
da

m
ag

es
, c

on
te

nt
s d

am
ag

es
, d

is
pl

ac
em

en
t c

os
ts

, a
nd

 lo
ss

 o
f p

ub
lic

 se
rv

ic
es

.  
In

 
ad

di
tio

n,
 c

as
ua

lti
es

 sh
ou

ld
 a

lw
ay

s b
e 

co
un

te
d 

fo
r s

ei
sm

ic
 p

ro
je

ct
s. 

 If
 th

e 
pr

oj
ec

t i
s c

os
t-e

ff
ec

tiv
e,

 it
 

m
ay

 n
ot

 b
e 

ne
ce

ss
ar

y 
to

 c
ou

nt
 a

dd
iti

on
al

 b
en

ef
its

.  
If

 th
e 

pr
oj

ec
t i

s n
ot

 c
os

t-e
ff

ec
tiv

e,
 th

e 
ca

te
go

ry
 o

f 
ot

he
r p

hy
si

ca
l d

am
ag

es
 m

ay
 a

dd
 th

e 
m

os
t s

ig
ni

fic
an

t a
dd

iti
on

al
 b

en
ef

its
 to

 c
ou

nt
.  

Th
e 

ot
he

r b
en

ef
it 

ca
te

go
rie

s g
en

er
al

ly
 c

on
tri

bu
te

 o
nl

y 
m

in
or

 b
en

ef
its

 o
r a

re
n’

t a
pp

lic
ab

le
. 

Th
e 

ca
te

go
rie

s o
f b

en
ef

its
 to

 b
e 

co
un

te
d 

fo
r m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r p

ub
lic

 b
ui

ld
in

gs
 a

re
 su

m
m

ar
iz

ed
 

be
lo

w
 in

 T
ab

le
 3

.5
. 

T
ab

le
 3

.5
 

C
at

eg
or

ie
s o

f B
en

ef
its

 to
 b

e 
C

ou
nt

ed
 fo

r 
Pu

bl
ic

 B
ui

ld
in

gs
 

 

T
yp

es
 o

f B
en

ef
its

 to
 C

on
si

de
r 

W
he

n 
to

 C
ou

nt
 

 1.
 P

hy
si

ca
l D

am
ag

es
 

  
 B

ui
ld

in
g 

da
m

ag
es

 
 A

lw
ay

s c
ou

nt
ed

 
 C

on
te

nt
s d

am
ag

es
 

 A
lw

ay
s c

ou
nt

ed
 

 O
th

er
 p

hy
si

ca
l d

am
ag

es
1  

- 
la

nd
sc

ap
in

g 
- 

ou
tb

ui
ld

in
gs

 
- 

ve
hi

cl
es

, e
qu

ip
m

en
t 

- 
si

te
 c

on
ta

m
in

at
io

n 

 A
pp

lic
ab

le
 to

 a
cq

ui
si

tio
n 

or
 fl

oo
d 

co
nt

ro
l i

nf
ra

st
ru

ct
ur

e 
pr

oj
ec

ts
 

on
ly

2 .  
C

on
si

de
r c

ou
nt

in
g 

if 
si

gn
ifi

ca
nt

, e
sp

ec
ia

lly
 fo

r p
ro

je
ct

s 
th

at
 a

re
 c

lo
se

 to
 b

ei
ng

 c
os

t-e
ff

ec
tiv

e 
w

ith
ou

t c
ou

nt
in

g 
th

es
e 

ca
te

go
rie

s 

 
2.

 L
os

s-
of

-F
un

ct
io

n 
Im

pa
ct

s 
  

 D
is

pl
ac

em
en

t c
os

ts
 

 A
lw

ay
s c

ou
nt

ed
 

 Lo
ss

 o
f p

ub
lic

 se
rv

ic
es

 
 A

lw
ay

s c
ou

nt
ed

 
N

o 
co

nt
in

ui
ty

 p
re

m
iu

m
 fo

r o
rd

in
ar

y 
se

rv
ic

es
 

 3.
 C

as
ua

lti
es

 
 A

lw
ay

s c
ou

nt
ed

 fo
r s

ei
sm

ic
 p

ro
je

ct
s, 

ra
re

ly
 a

pp
lic

ab
le

 to
 o

th
er

 
pr

oj
ec

ts
3  

 4.
 E

m
er

ge
nc

y 
M

an
ag

em
en

t C
os

ts
 

 N
ot

 a
pp

lic
ab

le
 to

 si
ng

le
 p

ub
lic

 st
ru

ct
ur

es
4  
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N
ot

es
: 

1  O
th

er
 p

hy
si

ca
l d

am
ag

es
 c

an
 b

e 
co

un
te

d 
by

 a
dd

in
g 

ap
pr

op
ria

te
 d

am
ag

e 
pe

rc
en

ta
ge

s t
o 

th
e 

da
m

ag
e 

fu
nc

tio
n 

fo
r b

ui
ld

in
g 

or
 c

on
te

nt
s. 

 T
he

se
 d

am
ag

es
 m

ay
 b

e 
si

gn
ifi

ca
nt

 a
nd

 th
us

 c
ou

nt
in

g 
th

em
 m

ay
 a

dd
 

si
gn

ifi
ca

nt
ly

 to
 th

e 
to

ta
l b

en
ef

its
.  

Th
is

 ty
pe

 o
f m

iti
ga

tio
n 

pr
oj

ec
t d

oe
s n

ot
 re

du
ce

 d
am

ag
es

 to
 o

ff
-s

ite
 

ut
ili

tie
s o

r t
ra

ns
po

rta
tio

n 
sy

st
em

s a
nd

 n
o 

be
ne

fit
s s

ho
ul

d 
be

 c
ou

nt
ed

 fo
r s

uc
h 

ot
he

r p
hy

si
ca

l d
am

ag
es

. 
2 
O

th
er

 p
hy

si
ca

l d
am

ag
es

 a
re

 a
pp

lic
ab

le
 o

nl
y 

to
 a

cq
ui

si
tio

n 
or

 fl
oo

d 
co

nt
ro

l i
nf

ra
st

ru
ct

ur
e 

pr
oj

ec
ts

 
be

ca
us

e 
m

iti
ga

tio
n 

pr
oj

ec
ts

 to
 e

le
va

te
 o

r r
et

ro
fit

 th
e 

pr
im

ar
y 

st
ru

ct
ur

e 
ha

ve
 n

o 
im

pa
ct

 o
n 

th
es

e 
ot

he
r 

ca
te

go
rie

s o
f d

am
ag

es
 - 

th
us

, t
he

re
 a

re
 n

o 
ad

di
tio

na
l b

en
ef

its
. 

3  C
as

ua
lti

es
 m

ay
 b

e 
im

po
rta

nt
 fo

r s
ei

sm
ic

 h
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
.  

C
ou

nt
in

g 
th

e 
be

ne
fit

s o
f a

vo
id

ed
 

ca
su

al
tie

s m
ay

 b
e 

a 
su

bs
ta

nt
ia

l f
ra

ct
io

n 
of

 to
ta

l b
en

ef
its

 a
nd

 th
us

 th
ey

 sh
ou

ld
 a

lw
ay

s b
e 

co
un

te
d.

  F
or

 
m

os
t o

th
er

 m
iti

ga
tio

n 
pr

oj
ec

ts
, b

en
ef

its
 o

f c
as

ua
lti

es
 a

vo
id
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at
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 d
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 c
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s c
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t c
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) c
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t c
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, f
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s b
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 c
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f b
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s b
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s c
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s c
ou

nt
ed

 
  

D
is

pl
ac

em
en

t c
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s c
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 c

at
eg

or
ie

s o
f b

en
ef

its
 th

at
 a

pp
ly

 in
 m

or
e 

lim
ite

d 
ca

se
s o

r a
re

 
ge

ne
ra

lly
 si

gn
ifi

ca
nt

ly
 sm

al
le

r t
ha

n 
th

os
e 

id
en

tif
ie

d 
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l d
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ra
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l b
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 c
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 d
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t c
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 c
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f b
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 c
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; m
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l b
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 p
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 c
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 d
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s c
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 d
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 d
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N
ot
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: 

1  O
th

er
 p

hy
si

ca
l d

am
ag

es
 c
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e 
co
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d 
by

 a
dd

in
g 

ap
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 d
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e 
pe

rc
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e 
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m
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g 
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 c
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ag
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ca
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 c
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g 
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l b
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 d
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r r
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f d
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 b
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tio

n 
or

 re
tro

fit
 o

f s
in

gl
e 

pu
bl

ic
 st

ru
ct

ur
es

, d
oe

s n
ot

 si
gn

ifi
ca

nt
ly

 re
du

ce
 a

 
co

m
m

un
ity

’s
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 b

ec
au

se
 th

e 
ar

ea
 a

ff
ec

te
d 

by
 a

 d
is

as
te

r i
s n

ot
 d

ec
re

as
ed

, a
nd

 
th

e 
to

ta
l p

op
ul

at
io

n 
af

fe
ct

ed
 b

y 
di

sa
st

er
 is

 n
ot

 d
ec

re
as

ed
 o

r n
ot

 d
ec

re
as

ed
 si

gn
ifi

ca
nt

ly
. 

  Th
er

e 
ar

e,
 h

ow
ev

er
, i

m
po

rta
nt

 d
iff

er
en

ce
s i

n 
be

ne
fit

-c
os

t a
na

ly
si

s o
f m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r c

rit
ic

al
 

fa
ci

lit
ie

s a
s c

om
pa

re
d 

to
 a

na
ly

si
s f

or
 o

rd
in

ar
y 

bu
ild

in
gs

.  
 

4.
1 

Ph
ys

ic
al

 D
am

ag
e 

Es
tim

at
es

 fo
r 

Po
lic

e,
 F

ire
 a

nd
 M

ed
ic

al
 B

ui
ld

in
gs

 
Ph

ys
ic

al
 d

am
ag

e 
pa

tte
rn

s f
or

 th
es

e 
ty

pe
s o

f b
ui

ld
in

gs
 a

re
 g

en
er

al
ly

 si
m

ila
r t

o 
th

os
e 

fo
r o

rd
in

ar
y 

bu
ild

in
gs

.  
H

ow
ev

er
, i

n 
so

m
e 

ca
se

s c
rit

ic
al

 fa
ci

lit
ie

s a
re

 d
es

ig
ne

d 
to

 h
ig

he
r c

od
es

 a
nd

 st
an

da
rd

s t
ha

n 
or

di
na

ry
 b

ui
ld

in
gs

 a
nd

 th
us

 m
ay

 b
e 

so
m

ew
ha

t l
es

s v
ul

ne
ra

bl
e 

to
 d

am
ag

es
.  

B
ui

ld
in

g 
re

pl
ac

em
en

t 
va

lu
es

 m
ay

 a
ls

o 
di

ff
er

 b
ec

au
se

 o
f t

he
 sp

ec
ia

liz
ed

 n
at

ur
e 

of
 th

es
e 

bu
ild

in
gs

.  
Fo

r e
xa

m
pl

e,
 b

ui
ld

in
g 

re
pl

ac
em

en
t v

al
ue

s f
or

 h
os

pi
ta

ls
 c

an
 b

e 
ha

s h
ig

h 
as

 $
30

0 
pe

r s
qu

ar
e 

fo
ot

. O
n 

th
e 

ot
he

r h
an

d,
 b

ui
ld

in
g 

re
pl

ac
em

en
t v

al
ue

s f
or

 fi
re

 st
at

io
ns

 c
an

 b
e 

qu
ite

 lo
w

, b
ec

au
se

 o
f t

he
 si

m
pl

e 
na

tu
re

 o
f m

os
t f

ire
 

st
at

io
ns

, w
ith

 m
uc

h 
of

 th
e 

sp
ac

e 
be

in
g 

ga
ra

ge
 sp

ac
e 

fo
r f

ire
 a

pp
ar

at
us

. B
ui

ld
in

g 
re

pl
ac

em
en

t v
al

ue
s 

fo
r p

ol
ic

e,
 fi

re
, o

r m
ed

ic
al

 fa
ci

lit
ie

s a
re

 g
en

er
al

ly
 a

va
ila

bl
e 

fr
om

 th
e 

ag
en

ci
es

 p
ro

vi
di

ng
 su

ch
 

se
rv

ic
es

, f
ro

m
 lo

ca
l b

ui
ld

in
g 

of
fic

ia
ls

, o
r f

ro
m

 lo
ca

l b
ui

ld
in

g 
en

gi
ne

er
s. 

C
on

te
nt

s d
am

ag
e 

pa
tte

rn
s f

or
 th

es
e 

ty
pe

s o
f b

ui
ld

in
gs

 a
re

 g
en

er
al

ly
 si

m
ila

r t
o 

th
os

e 
fo

r o
rd

in
ar

y 
bu

ild
in

gs
.  

In
 so

m
e 

ca
se

s, 
pr

of
es

si
on

al
 ju

dg
m

en
t i

s n
ec

es
sa

ry
 to

 a
dj

us
t t

yp
ic

al
 o

r d
ef

au
lt 

co
nt

en
ts

 
da

m
ag

e 
fu

nc
tio

ns
 to

 re
fle

ct
 th

e 
sp

ec
ia

liz
ed

 c
om

m
un

ic
at

io
ns

 o
r m

ed
ic

al
 e

qu
ip

m
en

t i
n 

th
es

e 
ty

pe
s o

f 
fa

ci
lit

ie
s. 

 F
or

 h
os

pi
ta

ls
 a

nd
 o

th
er

 m
ed

ic
al

 fa
ci

lit
ie

s, 
th

e 
co

nt
en

ts
 re

pl
ac

em
en

t v
al

ue
 m

ay
 b

e 
ve

ry
 

hi
gh

, i
n 

so
m

e 
ca

se
s s

im
ila

r t
o 

or
 e

xc
ee

di
ng

 th
e 

bu
ild

in
g 

re
pl

ac
em

en
t v

al
ue

.  
A

pp
ro

pr
ia

te
 c

on
te

nt
s 

SE
C
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N
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U
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C
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ic
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ili
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 P
ol
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M

ed
ic

al
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ui
ld
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gs
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y D
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us

tin
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tin
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Dr

aft
 1\
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pe

nd
ix 
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- B

en
efi
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t A
na

lys
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W
ha

t is
 a 

Be
ne

fit.
do

c 
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AF
T 
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3 

re
pl

ac
em

en
t v

al
ue

s f
or

 p
ol

ic
e,

 fi
re

, o
r m

ed
ic

al
 fa

ci
lit

ie
s a

re
 g

en
er

al
ly

 a
va

ila
bl

e 
fr

om
 th

e 
ag

en
ci

es
 

pr
ov

id
in

g 
su

ch
 se

rv
ic

es
, f

ro
m

 lo
ca

l b
ui

ld
in

g 
of

fic
ia

ls
, o

r f
ro

m
 lo

ca
l b

ui
ld

in
g 

en
gi

ne
er

s. 

Fo
r a

cq
ui

si
tio

n 
or

 fl
oo

d 
co

nt
ro

l i
nf

ra
st

ru
ct

ur
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
, o

ne
 o

f t
he

 b
en

ef
its

 m
ay

 b
e 

re
du

ct
io

ns
 in

 o
th

er
 p

hy
si

ca
l d

am
ag

es
.  

A
s f

or
 o

rd
in

ar
y 

bu
ild

in
gs

 d
is

cu
ss

ed
 in

 S
ec

tio
n 

3,
 o

th
er

 
ph

ys
ic

al
 d

am
ag

es
 fo

r c
rit

ic
al

 se
rv

ic
e 

bu
ild

in
gs

 in
cl

ud
e 

da
m

ag
es

 to
 la

nd
sc

ap
in

g,
 o

ut
bu

ild
in

gs
, 

ve
hi

cl
es

, a
nd

 e
qu

ip
m

en
t a

nd
 p

os
si

bl
e 

si
te

 c
on

ta
m

in
at

io
n.

  S
uc

h 
da

m
ag

es
 c

an
 b

e 
es

tim
at

ed
, b

ut
 a

re
 

ge
ne

ra
lly

 sm
al

l c
om

pa
re

d 
to

 th
e 

ot
he

r c
at

eg
or

ie
s o

f b
en

ef
its

 fo
r c

rit
ic

al
 se

rv
ic

e 
fa

ci
lit

ie
s. 

 T
hu

s, 
su

ch
 

be
ne

fit
s c

an
 g

en
er

al
ly

 b
e 

ig
no

re
d 

ex
ce

pt
 fo

r p
ro

je
ct

s t
ha

t a
re

 v
er

y 
cl

os
e 

to
 b

ei
ng

 c
os

t-e
ff

ec
tiv

e 
w

ith
ou

t c
ou

nt
in

g 
th

is
 c

at
eg

or
y.

  F
or

 m
iti

ga
tio

n 
pr

oj
ec

ts
 o

th
er

 th
an

 a
cq

ui
si

tio
n 

or
 fl

oo
d 

co
nt

ro
l 

in
fr

as
tru

ct
ur

e,
 th

er
e 

ar
e 

no
 b

en
ef

its
 in

 th
is

 c
at

eg
or

y 
be

ca
us

e 
el

ev
at

io
n,

 re
tro

fit
 o

r s
tre

ng
th

en
in

g 
of

 a
 

bu
ild

in
g 

its
el

f d
oe

s n
ot

 re
du

ce
 th

is
 c

at
eg

or
y 

of
 d

am
ag

es
. 

4.
2 

D
is

pl
ac

em
en

t C
os

ts
 

W
he

n 
fa

ci
lit

ie
s h

ou
si

ng
 p

ol
ic

e 
an

d 
fir

e 
se

rv
ic

es
 a

re
 d

am
ag

ed
 to

 a
n 

ex
te

nt
 su

ch
 th

at
 th

e 
bu

ild
in

gs
 

ca
nn

ot
 b

e 
oc

cu
pi

ed
 d

ur
in

g 
re

pa
irs

, t
he

 se
rv

ic
es

 a
re

 m
ov

ed
 to

 te
m

po
ra

ry
 q

ua
rte

rs
.  

Th
e 

di
sp

la
ce

m
en

t 
co

st
s f

or
 su

ch
 te

m
po

ra
ry

 q
ua

rte
rs

 a
re

 p
ar

t o
f t

he
 d

am
ag

es
 a

nd
 lo

ss
es

 a
ttr

ib
ut

ed
 to

 a
 d

is
as

te
r a

nd
 th

es
e 

di
sp

la
ce

m
en

t c
os

ts
 b

ec
om

e 
pa

rt 
of

 th
e 

be
ne

fit
s t

o 
th

e 
ex

te
nt

 th
at

 th
ey

 a
re

 a
vo

id
ed

 o
r r

ed
uc

ed
 b

y 
a 

m
iti

ga
tio

n 
pr

oj
ec

t. 

D
is

pl
ac

em
en

t c
os

ts
 fo

r p
ol

ic
e 

an
d 

fir
e 

fa
ci

lit
ie

s a
re

 c
ou

nt
ed

 in
 th

e 
sa

m
e 

m
an

ne
r a

s f
or

 o
rd

in
ar

y 
bu

ild
in

gs
.  

 D
is

pl
ac

em
en

t c
os

ts
 in

cl
ud

e:
 

M
on

th
ly

 c
os

ts
 o

f r
en

t f
or

 te
m

po
ra

ry
 sp

ac
e 

O
th

er
 m

on
th

ly
 c

os
ts

 su
ch

 a
s f

ur
ni

tu
re

 re
nt

al
 

O
ne

-ti
m

e 
co

st
s s

uc
h 

as
 ro

un
d-

tri
p 

m
ov

in
g 

co
st

s, 
ut

ili
ty

 c
on

ne
ct

io
n 

fe
es

 a
nd

 o
th

er
 su

ch
 

co
st

s 

Fo
r p

ol
ic

e 
an

d 
fir

e 
fa

ci
lit

ie
s, 

th
e 

on
e-

tim
e 

co
st

s m
ay

 b
e 

hi
gh

er
 th

an
 fo

r o
rd

in
ar

y 
bu

ild
in

gs
 b

ec
au

se
 o

f 
th

e 
cr

iti
ca

l c
om

m
un

ic
at

io
ns

 e
qu

ip
m

en
t t

ha
t w

ou
ld

 h
av

e 
to

 b
e 

m
ov

ed
 a

nd
 re

in
st

al
le

d.
 O

th
er

 m
on

th
ly

 
co

st
s c

ou
ld

 a
ls

o 
in

cl
ud

e 
ex

tra
 tr

an
sp

or
ta

tio
n 

tim
e 

an
d 

co
st

s i
f t

he
 te

m
po

ra
ry

 fa
ci

lit
y 

is
 n

ot
 a

s w
el

l 
lo

ca
te

d 
as

 th
e 

pe
rm

an
en

t f
ac

ili
ty

.  
 

Fo
r p

ol
ic

e 
fa

ci
lit

ie
s t

ha
t i

nc
lu

de
 ja

ils
, t

he
 c

on
ce

pt
 o

f d
is

pl
ac

em
en

t c
os

ts
 is

 so
m

ew
ha

t m
or

e 
co

m
pl

ic
at

ed
.  

Fo
r s

ec
ur

ity
 re

as
on

s, 
in

m
at

es
 p

ro
ba

bl
y 

ca
nn

ot
 b

e 
ho

us
ed

 in
 o

rd
in

ar
y 

te
m

po
ra

ry
 

qu
ar

te
rs

.  
R

at
he

r, 
di

sp
la

ce
m

en
t o

f j
ai

l i
nm

at
es

 p
ro

ba
bl

y 
re

qu
ire

s m
ov

in
g 

in
m

at
es

 to
 a

no
th

er
 

co
rr

ec
tio

na
l f

ac
ili

ty
.  

In
 su

ch
 c

as
es

, d
is

pl
ac

em
en

t c
os

ts
 w

ou
ld

 in
cl

ud
e 

th
e 

tra
ns

po
rta

tio
n 

or
 m

ov
in

g 
co

st
s, 

an
y 

ex
tra

 d
ai

ly
 tr

an
sp

or
ta

tio
n 

tim
e 

an
d 

co
st

s, 
pl

us
 th

e 
m

on
th

ly
 c

os
t o

f h
ou

si
ng

 in
m

at
es

 in
 th

e 
al

te
rn

at
iv

e 
fa

ci
lit

y.
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e,

 F
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nd

 
M

ed
ic
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en
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W
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Be
ne
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Fo
r h

os
pi

ta
ls

, t
he

 c
on

ce
pt

 o
f d

is
pl

ac
em

en
t t

o 
te

m
po

ra
ry

 q
ua

rte
rs

 is
 a

ls
o 

so
m

ew
ha

t m
or

e 
co

m
pl

ic
at

ed
.  

 
So

m
e 

ho
sp

ita
l f

ac
ili

tie
s s

uc
h 

as
 o

ff
ic

e 
sp

ac
e,

 st
or

ag
e 

sp
ac

e,
 re

si
de

nt
ia

l q
ua

rte
r f

or
 st

af
f a

nd
 o

th
er

 
or

di
na

ry
 fu

nc
tio

ns
 c

an
 b

e 
re

lo
ca

te
d 

to
 te

m
po

ra
ry

 q
ua

rte
rs

.  
Fo

r s
uc

h 
sp

ac
e,

 d
is

pl
ac

em
en

t c
os

ts
 a

re
 

ca
lc

ul
at

ed
 a

s s
um

m
ar

iz
ed

 a
bo

ve
 fo

r p
ol

ic
e 

an
d 

fir
e 

se
rv

ic
es

. 

So
m

e 
ho

sp
ita

l s
er

vi
ce

s, 
in

cl
ud

in
g 

m
os

t p
at

ie
nt

 c
ar

e 
fa

ci
lit

ie
s c

an
no

t r
ea

di
ly

 b
e 

lo
ca

te
d 

to
 te

m
po

ra
ry

 
qu

ar
te

rs
.  

Fo
r s

uc
h 

se
rv

ic
es

, d
is

pl
ac

em
en

t p
ro

ba
bl

y 
re

qu
ire

s m
ov

in
g 

pa
tie

nt
s a

nd
 se

rv
ic

es
 to

 a
no

th
er

 
m

ed
ic

al
 fa

ci
lit

y.
  I

n 
th

is
 c

as
e,

 d
is

pl
ac

em
en

t c
os

ts
 w

ou
ld

 in
cl

ud
e 

th
e 

tra
ns

po
rta

tio
n 

or
 m

ov
in

g 
co

st
s, 

an
y 

ex
tra

 d
ai

ly
 tr

an
sp

or
ta

tio
n 

tim
e 

an
d 

co
st

s, 
pl

us
 th

e 
ex

tra
 m

on
th

ly
 c

os
t o

f h
ou

si
ng

 p
at

ie
nt

s i
n 

th
e 

al
te

rn
at

iv
e 

fa
ci

lit
y.

 

Th
e 

ty
pi

ca
l v

al
ue

s f
or

 d
is

pl
ac

em
en

t t
im

e 
as

su
m

e 
th

at
 b

ui
ld

in
g 

da
m

ag
es

 o
f l

es
s t

ha
n 

10
%

 o
f t

he
 

bu
ild

in
g 

re
pl

ac
em

en
t v

al
ue

 c
an

 b
e 

re
pa

ire
d 

w
ith

ou
t r

eq
ui

rin
g 

di
sp

la
ce

m
en

t o
f o

cc
up

an
ts

.  
Fo

r 
da

m
ag

es
 a

bo
ve

 1
0%

, a
 m

in
im

um
 d

is
pl

ac
em

en
t o

f 3
0 

da
ys

 is
 a

ss
um

ed
, w

ith
 th

e 
di

sp
la

ce
m

en
t t

im
e 

in
cr

ea
si

ng
 li

ne
ar

ly
 w

ith
 d

am
ag

e 
pe

rc
en

ta
ge

 u
p 

to
 a

 c
ap

 o
f 3

65
 d

ay
s (

on
e 

ye
ar

) f
or

 d
is

pl
ac

em
en

t t
im

e.
  

Th
at

 is
, r

eg
ar

dl
es

s o
f t

he
 le

ve
l o

f d
am

ag
es

, i
t i

s a
ss

um
ed

 th
at

 p
ub

lic
 se

rv
ic

es
 w

ill
 b

e 
ba

ck
 in

 th
e 

or
ig

in
al

 (r
ep

ai
re

d)
 b

ui
ld

in
g 

or
 in

 a
 n

ew
 p

er
m

an
en

t b
ui

ld
in

g 
w

ith
in

 o
ne

 y
ea

r o
f t

he
 d

is
as

te
r. 

 
Pr

of
es

si
on

al
 ju

dg
m

en
t, 

ex
pe

rie
nc

e,
 a

nd
 m

an
y 

ye
ar

s o
f u

se
 c

on
fir

m
 th

at
 th

es
e 

es
tim

at
es

 a
pp

ea
r 

re
as

on
ab

le
 in

 m
os

t c
as

es
, e

sp
ec

ia
lly

 fo
r s

m
al

l- 
to

 m
ed

iu
m

-s
iz

ed
 fa

ci
lit

ie
s. 

Fo
r m

aj
or

, c
om

pl
ex

 o
r s

pe
ci

al
iz

ed
 fa

ci
lit

ie
s t

ha
t s

uf
fe

r m
aj

or
 d

am
ag

e 
or

 th
at

 re
qu

ire
 re

pl
ac

em
en

t 
w

ith
 n

ew
 fa

ci
lit

ie
s, 

or
 fo

r l
ar

ge
, m

on
um

en
ta
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T
ab

le
 4

.2
 

C
on

tin
ui

ty
 P

re
m

iu
m

s 
Po

lic
e,

 F
ir

e,
 a

nd
 M

ed
ic

al
 S

er
vi

ce
s 

 

T
yp

e 
of

 F
ac

ili
ty

 
C

on
tin

ui
ty

 P
re

m
iu

m
 

 Po
lic

e 
Se

rv
ic

es
 

 10
 

 Fi
re

 S
er

vi
ce

s 
 10

 
 M

ed
ic

al
 S

er
vi

ce
s 

  
0 

fo
r n

on
-s

ei
sm

ic
 m

iti
ga

tio
n 

pr
oj

ec
ts

 
 

10
 fo

r s
ei

sm
ic

 m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r p
at

ie
nt

 c
ar

e 
fa

ci
lit

ie
s 

 
5 

fo
r s

ei
sm

ic
 m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r w

ho
le

 h
os

pi
ta

l c
om

pl
ex

 
 

0 
to

 5
 fo

r s
ei

sm
ic

 m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r n
on

-p
at

ie
nt

 c
ar

e 
bu

ild
in

gs
, d

ep
en

di
ng

 
on

 li
nk

ag
e 

be
tw

ee
n 

se
rv

ic
es

 p
ro

vi
de

d 
an

d 
pa

tie
nt

 c
ar

e 
 4.

3.
2 

Fu
nc

tio
na

l D
ow

nt
im

e 
Es

tim
at

es
 fo

r P
ol

ic
e,

 F
ire

 
an

d 
M

ed
ic

al
 S

er
vi

ce
s 

Fu
nc

tio
na

l d
ow

nt
im

e 
is

 th
e 

nu
m

be
r o

f d
ay

s t
ha

t a
 p

ub
lic

 se
rv

ic
e 

is
 n

ot
 a

va
ila

bl
e 

be
ca

us
e 

of
 d

is
as

te
r 

da
m

ag
e.

  F
un

ct
io

na
l d

ow
nt

im
e 

da
ys

 m
ay

 b
e 

fr
ac

tio
na

l. 
 F

or
 e

xa
m

pl
e,

 o
ne

 d
ay

 o
f f

un
ct

io
na

l 
do

w
nt

im
e 

m
ay

 b
e 

on
e 

da
y 

w
ith

 1
00

%
 lo

ss
 o

f s
er

vi
ce

 o
r t

w
o 

da
ys

 w
ith

 5
0%

 lo
ss

 o
f s

er
vi

ce
 o

r 1
0 

da
ys

 
w

ith
 1

0%
 lo

ss
 o

f s
er

vi
ce

.  
 

Fu
nc

tio
na

l d
ow

nt
im

e 
is

 n
ot

 th
e 

sa
m

e 
as

 d
is

pl
ac

em
en

t t
im

e.
  F

or
 e

xa
m

pl
e,

 a
 b

ui
ld

in
g 

pr
ov

id
in

g 
a 

pu
bl

ic
 se

rv
ic

e 
is

 d
am

ag
ed

 in
 a

 fl
oo

d 
an

d 
oc

cu
pa

nt
s a

re
 d

is
pl

ac
ed

 to
 te

m
po

ra
ry

 q
ua

rte
rs

 fo
r 3

 m
on

th
s 

w
hi

le
 re

pa
irs

 a
re

 m
ad

e.
 T

he
 p

ub
lic

 se
rv

ic
e,

 h
ow

ev
er

, i
s r

es
to

re
d 

in
 tw

o 
w

ee
ks

 fr
om

 th
e 

te
m

po
ra

ry
 

qu
ar

te
rs

.  
In

 th
is

 si
m

pl
e 

ex
am

pl
e,

 th
e 

fu
nc

tio
na

l d
ow

nt
im

e 
is

 tw
o 

w
ee

ks
, w

hi
le

 th
e 

di
sp

la
ce

m
en

t t
im

e 
is

 th
re

e 
m

on
th

s. 

Es
tim

at
es

 o
f f

un
ct

io
na

l d
ow

nt
im

e 
ar

e 
su

bs
ta

nt
ia

lly
 d

iff
er

en
t f

or
 c

rit
ic

al
 se

rv
ic

es
 th

an
 fo

r o
rd

in
ar

y 
se

rv
ic

es
.  

Fo
r e

xa
m

pl
e,

 if
 a

 li
br

ar
y 

su
ff

er
s d

am
ag

e 
in

 a
 fl

oo
d 

or
 a

n 
ea

rth
qu

ak
e,

 th
e 

lib
ra

ry
 m

ay
 c

lo
se

 
fo

r s
ev

er
al

 w
ee

ks
 o

r s
ev

er
al

 m
on

th
s. 

 L
os

s o
f l

ib
ra

ry
 se

rv
ic

e 
m

ay
 b

e 
to

le
ra

bl
e 

to
 a

 c
om

m
un

ity
 fo

r a
n 

ex
te

nd
ed

 p
er

io
d 

of
 ti

m
e.

  H
ow

ev
er

, i
f a

 p
ol

ic
e 

or
 fi

re
 st

at
io

n 
su

ff
er

s a
 si

m
ila

r l
ev

el
 o

f d
am

ag
e,

 th
e 

po
lic

e 
or

 fi
re

 se
rv

ic
es

 c
an

no
t b

e 
cl

os
ed

 d
ow

n 
fo

r a
n 

ex
te

nd
ed

 p
er

io
d 

of
 ti

m
e 

be
ca

us
e 

th
es

e 
se

rv
ic

es
 

ar
e 

si
m

pl
y 

to
o 

im
po

rta
nt

 to
 th

e 
co

m
m

un
ity

.  
Th

us
, i

n 
th

e 
ca

se
 o

f d
am

ag
e 

to
 a

 p
ol

ic
e 

or
 fi

re
 st

at
io

n,
 

th
e 

es
se

nt
ia

l p
ol

ic
e 

or
 fi

re
 se

rv
ic

es
 a

re
 g

en
er

al
ly

 re
es

ta
bl

is
he

d 
qu

ic
kl

y 
in

 te
m

po
ra

ry
 q

ua
rte

rs
. 

Es
se

nt
ia

l s
er

vi
ce

s w
ill

 b
e 

re
es

ta
bl

is
he

d 
m

uc
h 

m
or

e 
qu

ic
kl

y 
th

an
 w

ou
ld

 le
ss

 im
po

rta
nt

 se
rv

ic
es

. 

A
 g

en
er

al
 r

ul
e 

of
 th

um
b 

is
 th

at
 th

e 
m

or
e 

im
po

rt
an

t a
 p

ub
lic

 se
rv

ic
e 

is
 to

 a
 c

om
m

un
ity

, 
th

e 
sh

or
te

r 
th

e 
fu

nc
tio

na
l d

ow
nt

im
e 

w
ill

 b
e.
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Po
lic

e 
an

d 
fir

e 
se

rv
ic

es
 a

re
 in

 la
rg

e 
pa

rt 
pr

ov
id

ed
 a

w
ay

 fr
om

 th
e 

fa
ci

lit
y 

ho
us

in
g 

th
e 

st
af

f a
nd

 
ap

pa
ra

tu
s. 

 T
hi

s a
sp

ec
t o

f s
uc

h 
se

rv
ic

es
 is

 v
er

y 
im

po
rta

nt
 b

ec
au

se
 it

 m
ea

ns
 th

at
, t

o 
a 

co
ns

id
er

ab
le

 
de

gr
ee

, s
er

vi
ce

 c
an

 b
e 

co
nt

in
ue

d 
ev

en
 w

he
n 

th
e 

fa
ci

lit
y 

ho
us

in
g 

th
e 

se
rv

ic
e 

ha
s c

on
si

de
ra

bl
e 

da
m

ag
e.

  
In

 a
n 

em
er

ge
nc

y,
 m

an
y 

op
er

at
io

ns
 c

an
 b

e 
ru

n 
fr

om
 a

 p
ar

ki
ng

 lo
t w

ith
 m

an
ua

l d
is

pa
tc

h 
or

 c
el

l p
ho

ne
 

di
sp

at
ch

 in
 th

e 
ev

en
t t

ha
t a

 st
at

io
n 

is
 h

ea
vi

ly
 d

am
ag

ed
 in

 a
 d

is
as

te
r. 

 

Fo
r t

he
 re

as
on

s c
ite

d 
ab

ov
e,

 lo
ss

 o
f p

ol
ic

e 
an

d 
fir

e 
se

rv
ic

es
 is

 a
lm

os
t a

lw
ay

s p
ar

tia
l. 

 It
 w

ou
ld

 b
e 

ve
ry

 
ra

re
 fo

r a
 p

ol
ic

e 
or

 fi
re

 d
ep

ar
tm

en
t t

o 
pr

ov
id

e 
no

 se
rv

ic
e 

fo
r a

ny
 si

gn
ifi

ca
nt

 p
er

io
d 

of
 ti

m
e.

 R
at

he
r, 

da
m

ag
e 

to
 fa

ci
lit

ie
s o

r d
is

ru
pt

io
n 

of
 c

om
m

un
ic

at
io

n 
lin

ks
 c

om
m

on
ly

 re
su

lt 
in

 d
el

ay
s o

r d
is

ru
pt

io
n 

of
 

no
rm

al
 se

rv
ic

e.
 F

or
 a

ny
 g

iv
en

 d
is

as
te

r e
ve

nt
, d

ay
s o

f l
os

s o
f s

er
vi

ce
 a

re
 n

ot
 li

ke
ly

 to
 b

e 
co

m
pl

et
e 

da
ys

 w
ith

 1
00

%
 lo

ss
 o

f s
er

vi
ce

.  
M

or
e 

lik
el

y 
th

er
e 

m
ig

ht
 b

e,
 fo

r e
xa

m
pl

e,
 o

ne
 d

ay
 w

ith
 5

0%
 se

rv
ic

e,
 

se
ve

ra
l d

ay
s w

ith
 8

0%
 se

rv
ic

e 
an

d 
se

ve
ra

l d
ay

s w
ith

 9
0%

 se
rv

ic
e.

  W
he

n 
hi

st
or

ic
al

 d
at

a 
on

 se
rv

ic
e 

di
sr

up
tio

n 
ar

e 
av

ai
la

bl
e,

 th
e 

fu
nc

tio
na

l d
ow

nt
im

e 
ca

n 
be

 c
al

cu
la

te
d 

by
 su

m
m

in
g 

up
 th

e 
fr

ac
tio

na
l 

da
ys

 o
f l

os
t s

er
vi

ce
 o

ve
r t

he
 se

rv
ic

e 
re

st
or

at
io

n 
tim

e 
pe

rio
d 

af
te

r t
he

 d
is

as
te

r. 

Th
e 

co
nc

ep
ts

 d
is

cu
ss

ed
 a

bo
ve

 a
nd

 th
e 

an
al

ys
is

 o
f f

un
ct

io
na

l d
ow

nt
im

e 
fo

r p
ol

ic
e 

an
d 

fir
e 

se
rv

ic
es

 
su

gg
es

ts
 th

at
 fu

nc
tio

na
l d

ow
nt

im
es

 fo
r t

he
se

 se
rv

ic
es

 a
re

 e
xp

ec
te

d 
to

 b
e 

si
gn

ifi
ca

nt
ly

 sh
or

te
r t

ha
n 

fo
r 

or
di

na
ry

 (n
on

-c
rit

ic
al

) p
ub

lic
 se

rv
ic

es
.  

A
 c

om
m

on
 se

ns
e 

ru
le

 o
f t

hu
m

b,
 b

as
ed

 o
n 

pr
of

es
si

on
al

 
ju

dg
m

en
t a

nd
 e

xp
er

ie
nc

e,
 is

 th
at

 fu
nc

tio
na

l d
ow

nt
im

es
 m

ig
ht

 a
ve

ra
ge

 a
 fa

ct
or

 o
f t

hr
ee

 le
ss

 th
an

 fo
r 

or
di

na
ry

 p
ub

lic
 se

rv
ic

es
.  

Fu
nc

tio
na

l d
ow

nt
im

e 
es

tim
at

es
 fo

r h
os

pi
ta

ls
 a

re
, i

n 
so

m
e 

re
ga

rd
s, 

si
m

ila
r t

o 
th

os
e 

fo
r p

ol
ic

e 
an

d 
fir

e 
se

rv
ic

es
.  

B
ec

au
se

 h
os

pi
ta

l s
er

vi
ce

s, 
lik

e 
po

lic
e 

an
d 

fir
e 

se
rv

ic
es

, a
re

 o
bv

io
us

ly
 im

po
rta

nt
 to

 a
 

co
m

m
un

ity
 in

 a
 d

is
as

te
r s

itu
at

io
n,

 fu
nc

tio
na

l d
ow

nt
im

es
 a

re
 li

ke
ly

 to
 b

e 
sh

or
te

r f
or

 h
os

pi
ta

ls
 th

an
 fo

r 
or

di
na

ry
 fa

ci
lit

ie
s. 

 T
ha

t i
s, 

re
pa

ir 
an

d 
re

st
or

at
io

n 
of

 d
am

ag
ed

 h
os

pi
ta

l f
ac

ili
tie

s a
lm

os
t a

lw
ay

s h
as

 a
 

ve
ry

 h
ig

h 
pr

io
rit

y.
 

H
ow

ev
er

, t
he

 sh
or

te
r f

un
ct

io
na

l d
ow

nt
im

es
 e

xp
ec

te
d 

fo
r h

os
pi

ta
ls

 b
ec

au
se

 o
f t

he
ir 

im
po

rta
nc

e 
to

 th
e 

co
m

m
un

ity
 is

 c
ou

nt
er

ba
la

nc
ed

 b
y 

th
e 

fa
ct

 th
at

 m
an

y 
cr

iti
ca

l h
os

pi
ta

l s
er

vi
ce

s r
eq

ui
re

 sp
ec

ia
l, 

st
er

ile
 

m
ed

ic
al

 c
on

di
tio

ns
 a

nd
 c

om
pl

ex
 m

od
er

n 
m

ed
ic

al
 e

qu
ip

m
en

t. 
 T

hu
s, 

w
hi

le
 p

ol
ic

e 
an

d 
fir

e 
st

af
f a

nd
 

ap
pa

ra
tu

s c
an

 b
e 

di
sp

at
ch

ed
 fr

om
 a

 p
ar

ki
ng

 lo
t, 

if 
ne

ce
ss

ar
y,

 fe
w

 m
aj

or
 m

ed
ic

al
, s

ur
gi

ca
l, 

or
 

di
ag

no
st

ic
 p

ro
ce

du
re

s r
eq

ui
rin

g 
sp

ec
ia

liz
ed

 e
qu

ip
m

en
t a

nd
/o

r s
te

ril
e 

co
nd

iti
on

s c
an

 b
e 

pe
rf

or
m

ed
 in

 
a 

pa
rk

in
g 

lo
t. 

  

Si
m

ila
rly

, a
 fe

w
 in

ch
es

 o
f w

at
er

 o
r e

ve
n 

a 
fo

ot
 o

r t
w

o 
of

 w
at

er
 in

 a
 p

ol
ic

e 
or

 fi
re

 st
at

io
n 

w
ill

 d
is

ru
pt

 
se

rv
ic

e,
 b

ut
 w

ill
 n

ot
 re

su
lt 

in
 c

om
pl

et
e 

lo
ss

 o
f s

er
vi

ce
.  

H
ow

ev
er

, a
 fe

w
 in

ch
es

 o
f w

at
er

 in
 a

n 
op

er
at

in
g 

ro
om

, a
 d

ia
gn

os
tic

 ro
om

 w
ith

 sp
ec

ia
liz

ed
 m

ed
ic

al
 e

qu
ip

m
en

t, 
or

 a
 p

at
ie

nt
 c

ar
e 

ro
om

, w
ou

ld
 

al
m

os
t c

er
ta

in
ly

 re
su

lt 
in

 c
om

pl
et

e 
lo

ss
 o

f s
er

vi
ce

.  
  

C
om

bi
ni

ng
 th

e 
im

po
rta

nc
e 

of
 h

os
pi

ta
l s

er
vi

ce
s t

o 
a 

co
m

m
un

ity
 a

nd
 th

e 
m

ed
ic

al
 re

qu
ire

m
en

ts
 fo

r 
st

er
ile

 c
on

di
tio

ns
 a

nd
 o

th
er

 o
pe

ra
tin

g 
co

ns
tra

in
ts

 fo
r m

ed
ic

al
 fa

ci
lit

ie
s s

ug
ge

st
s t

ha
t f

un
ct

io
na

l 
do

w
nt

im
es

 fo
r h

os
pi

ta
ls

 a
re

 li
ke

ly
 to

 b
e 

sh
or

te
r t

ha
n 

th
os

e 
fo

r o
rd

in
ar

y 
bu

ild
in

gs
 b

ut
 lo

ng
er

 th
an
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th
os

e 
fo

r p
ol

ic
e 

an
d 

fir
e 

se
rv

ic
es

. A
 c

om
m

on
 se

ns
e 

ru
le

 o
f t

hu
m

b,
 b

as
ed

 o
n 

pr
of

es
si

on
al

 ju
dg

m
en

t 
an

d 
ex

pe
rie

nc
e,

 is
 th

at
 fu

nc
tio

na
l d

ow
nt

im
es

 fo
r h

os
pi

ta
ls

 m
ig

ht
 a

ve
ra

ge
 a

 fa
ct

or
 o

f t
w

o 
le

ss
 th

an
 fo

r 
or

di
na

ry
 p

ub
lic

 se
rv

ic
es

. 

4.
4 

C
as

ua
lti

es
 

In
 so

m
e 

di
sa

st
er

 e
ve

nt
s, 

oc
cu

pa
nt

s o
f f

ac
ili

tie
s h

ou
si

ng
 p

ol
ic

e 
an

d 
fir

e 
se

rv
ic

es
 a

nd
 h

os
pi

ta
ls

 a
nd

 
ot

he
r m

ed
ic

al
 fa

ci
lit

ie
s a

re
 a

t r
is

k 
of

 in
ju

ry
 o

r d
ea

th
.  

C
as

ua
lty

 e
st

im
at

es
 fo

r s
uc

h 
fa

ci
lit

ie
s a

re
 m

ad
e 

in
 e

xa
ct

ly
 th

e 
sa

m
e 

m
an

ne
r a

s f
or

 o
rd

in
ar

y 
bu

ild
in

gs
.  

C
as

ua
lti

es
 a

re
 e

st
im

at
ed

 fr
om

 th
e 

av
er

ag
e 

oc
cu

pa
nc

y 
(2

4 
ho

ur
s p

er
 d

ay
, 3

65
 d

ay
s p

er
 y

ea
r)

 o
f a

 fa
ci

lit
y 

an
d 

th
e 

es
tim

at
ed

 c
as

ua
lty

 ra
te

 a
s a

 
fu

nc
tio

n 
of

 se
ve

rit
y 

of
 d

is
as

te
r. 

Fo
r t

he
se

 c
rit

ic
al

 fa
ci

lit
ie

s, 
ca

su
al

ty
 e

st
im

at
es

 a
re

 m
os

t i
m

po
rta

nt
 fo

r e
ar

th
qu

ak
es

.  
M

aj
or

 e
ar

th
qu

ak
es

 
m

ay
 p

os
e 

a 
si

gn
ifi

ca
nt

 li
fe

 sa
fe

ty
 ri

sk
 fo

r o
cc

up
an

ts
 o

f b
ui

ld
in

gs
 w

ith
 se

is
m

ic
 v

ul
ne

ra
bi

lit
ie

s. 
 F

or
 

se
is

m
ic

 h
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
, t

he
 b

en
ef

its
 o

f r
ed

uc
ed

 o
r a

vo
id

ed
 c

as
ua

lti
es

 m
ay

 b
e 

a 
m

aj
or

 
co

m
po

ne
nt

 o
f t

ot
al

 b
en

ef
its

 fo
r a

ny
 o

f t
he

se
 c

rit
ic

al
 fa

ci
lit

ie
s, 

w
hi

ch
 u

su
al

ly
 h

av
e 

24
-h

ou
r o

cc
up

an
cy

.  
H

ow
ev

er
, t

he
 b

en
ef

its
 o

f a
vo

id
ed

 c
as

ua
lti

es
 a

re
 p

ar
tic

ul
ar

ly
 im

po
rta

nt
 fo

r h
os

pi
ta

ls
 b

ec
au

se
 o

f t
he

ir 
ty

pi
ca

lly
 v

er
y 

hi
gh

 o
cc

up
an

cy
 le

ve
ls

 (p
at

ie
nt

s, 
st

af
f, 

an
d 

vi
si

to
rs

). 
 In

 so
m

e 
ca

se
s, 

es
pe

ci
al

ly
 fo

r 
ho

sp
ita

ls
, t

he
 b

en
ef

its
 o

f r
ed

uc
ed

 c
as

ua
lti

es
 m

ay
 b

e 
th

e 
la

rg
es

t s
in

gl
e 

be
ne

fit
 o

f a
 m

iti
ga

tio
n 

pr
oj

ec
t. 

  
Fo

r s
ei

sm
ic

 m
iti

ga
tio

n 
pr

oj
ec

ts
, t

he
 b

en
ef

its
 o

f r
ed

uc
ed

 c
as

ua
lti

es
 a

re
 im

po
rta

nt
 a

nd
 th

es
e 

be
ne

fit
s 

sh
ou

ld
 a

lw
ay

s b
e 

co
un

te
d.

 

Fo
r f

lo
od

s a
nd

 h
ur

ric
an

es
, c

as
ua

lti
es

 a
re

 g
en

er
al

ly
 lo

w
 a

nd
 m

an
y 

ca
su

al
tie

s t
ha

t d
o 

oc
cu

r a
re

 a
 re

su
lt 

of
 in

di
vi

du
al

s i
gn

or
in

g 
ev

ac
ua

tio
n 

w
ar

ni
ng

s (
in

 th
e 

ca
se

 o
f h

ur
ric

an
es

) o
r i

gn
or

in
g 

ro
ad

 o
r b

rid
ge

 
cl

os
ur

es
 (i

n 
th

e 
ca

se
 o

f f
lo

od
s)

.  
Fo

r m
os

t f
lo

od
 a

nd
 h

ur
ric

an
e 

ha
za

rd
 m

iti
ga

tio
n 

pr
oj

ec
ts

 th
e 

be
ne

fit
s 

of
 re

du
ce

d 
ca

su
al

tie
s a

re
 g

en
er

al
ly

 n
ot

 si
gn

ifi
ca

nt
 a

nd
 a

re
 n

ot
 c

on
si

de
re

d 
in

 th
e 

be
ne

fit
-c

os
t a

na
ly

si
s. 

 
H

ow
ev

er
, c

rit
ic

al
 fa

ci
lit

ie
s s

uc
h 

as
 th

os
e 

fo
r p

ol
ic

e 
an

d 
fir

e 
se

rv
ic

es
 a

nd
 h

os
pi

ta
ls

 a
re

 p
ro

ba
bl

y 
le

ss
 

lik
el

y 
to

 b
e 

ev
ac

ua
te

d 
in

 h
ur

ric
an

es
 th

an
 a

re
 o

rd
in

ar
y 

fa
ci

lit
ie

s. 
 E

sp
ec

ia
lly

 fo
r m

iti
ga

tio
n 

pr
oj

ec
ts

 
th

at
 a

re
 d

es
ig

ne
d 

to
 h

ar
de

n 
su

ch
 fa

ci
lit

ie
s t

o 
w

ith
sta

nd
 h

ur
ric

an
e 

w
in

ds
 o

r t
or

na
do

es
, t

he
 b

en
ef

its
 o

f 
re

du
ce

d 
ca

su
al

tie
s m

ay
 b

e 
si

gn
ifi

ca
nt

 a
nd

 sh
ou

ld
 b

e 
co

ns
id

er
ed

 in
 th

e 
an

al
ys

is
.  

In
 th

es
e 

ci
rc

um
st

an
ce

s, 
ca

su
al

ty
 ra

te
 e

st
im

at
es

 sh
ou

ld
 a

lw
ay

s b
e 

m
ad

e 
in

 c
lo

se
 c

on
su

lta
tio

n 
w

ith
 a

n 
en

gi
ne

er
 

kn
ow

le
dg

ea
bl

e 
ab

ou
t t

he
 w

in
d 

de
si

gn
 c

ha
ra

ct
er

is
tic

s o
f t

he
 e

xi
st

in
g 

bu
ild

in
g 

an
d 

th
e 

ca
pa

ci
ty

 o
f t

he
 

po
st

-m
iti

ga
tio

n 
bu

ild
in

g.
 

Fo
r b

en
ef

it-
co

st
 a

na
ly

se
s w

he
re

 re
du

ct
io

ns
 in

 c
as

ua
lti

es
 a

re
 in

cl
ud

ed
, t

he
 b

en
ef

its
 o

f c
as

ua
lti

es
 

av
oi

de
d 

ar
e 

of
te

n 
a 

la
rg

e 
co

m
po

ne
nt

 o
f t

ot
al

 b
en

ef
its

 a
nd

 th
us

 e
st

im
at

es
 o

f c
as

ua
lty

 ra
te

s b
ef

or
e 

an
d 

af
te

r m
iti

ga
tio

n 
be

co
m

e 
a 

ve
ry

 im
po

rta
nt

 d
et

er
m

in
an

t o
f t

he
 o

ve
ra

ll 
be

ne
fit

-c
os

t a
na

ly
si

s a
nd

 re
su

lts
.  

M
ak

in
g 

re
al

is
tic

 e
st

im
at

es
 o

f c
as

ua
lty

 ra
te

s i
s d

iff
ic

ul
t a

nd
 re

qu
ire

s a
 su

bs
ta

nt
ia

l u
nd

er
st

an
di

ng
 o

f t
he

 
fa

ilu
re

 m
od

es
 o

f b
ui

ld
in

gs
 a

nd
 th

e 
lik

el
y 

ca
su

al
ty

 ra
te

s t
ha

t w
ou

ld
 re

su
lt.

  E
st

im
at

es
 o

f c
as

ua
lty

 ra
te

s 
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sh
ou

ld
 a

lw
ay

s b
e 

m
ad

e 
by

 a
n 

en
gi

ne
er

 o
r a

na
ly

st
 v

er
y 

kn
ow

le
dg

ea
bl

e 
ab

ou
t s

uc
h 

is
su

es
, w

ith
 a

 
co

ns
id

er
ab

le
 a

m
ou

nt
 o

f e
xp

er
ie

nc
e.

 

Fo
r s

ei
sm

ic
 m

iti
ga

tio
n 

pr
oj

ec
ts

, t
he

 c
as

ua
lty

 ra
te

 e
st

im
at

es
 in

 th
e 

FE
M

A
-s

po
ns

or
ed

 H
A

ZU
S 

pr
og

ra
m

 
(H

A
ZU

S,
 E

ar
th

qu
ak

e 
Lo

ss
 E

st
im

at
io

n 
M

et
ho

do
lo

gy
, N

at
io

na
l I

ns
tit

ut
e 

of
 B

ui
ld

in
g 

Sc
ie

nc
e 

an
d 

Fe
de

ra
l E

m
er

ge
nc

y 
M

an
ag

em
en

t A
ge

nc
y,

 1
99

7)
 p

ro
vi

de
 th

e 
be

st
 a

va
ila

bl
e 

co
ns

en
su

s e
st

im
at

es
 o

f 
ca

su
al

ty
 ra

te
s f

or
 d

iff
er

en
t s

tru
ct

ur
al

 ty
pe

s o
f b

ui
ld

in
gs

 d
es

ig
ne

d 
to

 v
ar

yi
ng

 se
is

m
ic

 d
es

ig
n 

le
ve

ls
.  

H
ow

ev
er

, u
si

ng
 th

es
e 

es
tim

at
es

 is
 p

os
si

bl
e 

if 
an

d 
on

ly
 if

 a
 b

ui
ld

in
g’

s s
ei

sm
ic

 v
ul

ne
ra

bi
lit

y 
is

 
ex

pr
es

se
d 

as
 a

 fr
ag

ili
ty

 c
ur

ve
.  

A
 fr

ag
ili

ty
 c

ur
ve

 is
 a

 m
at

he
m

at
ic

al
 re

pr
es

en
ta

tio
n 

th
at

 st
at

es
 th

e 
pr

ob
ab

ili
ty

 th
at

 a
 b

ui
ld

in
g 

w
ill

 su
st

ai
n 

a 
gi

ve
n 

le
ve

l o
f d

am
ag

e 
as

 a
 fu

nc
tio

n 
of

 th
e 

le
ve

l o
f g

ro
un

d 
m

ot
io

n.
  F

ra
gi

lit
y 

cu
rv

e-
ba

se
d 

es
tim

at
es

 o
f c

as
ua

lty
 ra

te
s a

re
 th

e 
be

st
 a

va
ila

bl
e,

 b
ut

 th
e 

ne
ce

ss
ar

y 
ca

lc
ul

at
io

ns
 a

re
 m

at
he

m
at

ic
al

ly
 c

om
pl

ic
at

ed
 a

nd
 sh

ou
ld

 n
ot

 b
e 

at
te

m
pt

ed
 b

y 
an

al
ys

ts
 n

ot
 th

or
ou

gh
ly

 
fa

m
ili

ar
 w

ith
 th

is
 m

at
he

m
at

ic
s. 

D
am

ag
e 

to
 c

rit
ic

al
 fa

ci
lit

ie
s m

ay
 a

ls
o 

re
su

lt 
in

 a
 lo

ss
 o

f f
un

ct
io

n 
th

at
 m

ay
 p

os
e 

a 
lif

e 
sa

fe
ty

 th
re

at
 to

 
th

e 
co

m
m

un
ity

 se
rv

ed
 b

y 
th

e 
fa

ci
lit

y.
  T

hi
s p

ot
en

tia
l c

as
ua

lty
 ri

sk
 is

 se
pa

ra
te

 fr
om

 c
as

ua
lty

 ri
sk

 fa
ce

d 
by

 th
e 

oc
cu

pa
nt

s o
f t

he
 b

ui
ld

in
g.

  P
ol

ic
e,

 fi
re

 a
nd

 m
ed

ic
al

 se
rv

ic
es

 a
re

 d
ire

ct
ly

 re
la

te
d 

to
 li

fe
 sa

fe
ty

 in
 

th
e 

co
m

m
un

ity
 a

s a
 w

ho
le

.  
Th

e 
hi

gh
 o

pe
ra

tin
g 

bu
dg

et
s o

f s
uc

h 
fa

ci
lit

ie
s r

ef
le

ct
, i

n 
la

rg
e 

pa
rt,

 th
e 

lif
e 

sa
fe

ty
 a

sp
ec

ts
 o

f t
he

se
 se

rv
ic

es
.  

H
ow

ev
er

, t
he

 li
fe

 sa
fe

ty
 im

pa
ct

s o
f l

os
in

g 
se

rv
ic

e 
fr

om
 su

ch
 

fa
ci

lit
ie

s a
re

 a
lre

ad
y 

in
cl

ud
ed

 in
 th

e 
va

lu
e 

of
 p

ub
lic

 se
rv

ic
es

 c
al

cu
la

tio
n 

di
sc

us
se

d 
ab

ov
e 

in
 S

ec
tio

n 
4.

3.
  T

he
 h

ig
h 

no
rm

al
 d

ai
ly

 c
os

t o
f s

er
vi

ce
 a

nd
 th

e 
hi

gh
 c

on
tin

ui
ty

 p
re

m
iu

m
s f

or
 th

es
e 

cr
iti

ca
l 

se
rv

ic
es

 in
cl

ud
e 

th
e 

im
po

rta
nc

e 
of

 th
es

e 
fa

ci
lit

ie
s i

n 
pr

es
er

vi
ng

 li
fe

 sa
fe

ty
 in

 th
e 

co
m

m
un

ity
.  

Th
us

, 
se

pa
ra

te
 c

as
ua

lty
 e

st
im

at
es

 fo
r t

he
 c

om
m

un
ity

 a
s a

 w
ho

le
 sh

ou
ld

 n
ot

 b
e 

do
ne

 fo
r b

en
ef

it-
co

st
 a

na
ly

si
s 

an
d 

to
 d

o 
so

 w
ou

ld
 b

e 
to

 in
co

rr
ec

tly
 d

ou
bl

e-
co

un
t l

ife
 sa

fe
ty

 b
en

ef
its

. 

4.
5 

Su
m

m
ar

y 
G

ui
da

nc
e 

 
Th

e 
m

aj
or

 c
at

eg
or

ie
s o

f b
en

ef
its

 to
 b

e 
co

un
te

d 
fo

r m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r p
ub

lic
 b

ui
ld

in
gs

 p
ro

vi
di

ng
 

po
lic

e,
 fi

re
, a

nd
 m

ed
ic

al
 se

rv
ic

es
 a

re
 su

m
m

ar
iz

ed
 b

el
ow

 in
 T

ab
le

 4
.3
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T
ab

le
 4

.3
 

Su
m

m
ar

y 
G

ui
da

nc
e 

B
en

ef
it-

C
os

t A
na

ly
si

s o
f M

iti
ga

tio
n 

Pr
oj

ec
ts

 fo
r 

Po
lic

e,
 F

ir
e,

 a
nd

 M
ed

ic
al

 F
ac

ili
tie

s 
 

D
am

ag
es

/B
en

ef
its

 C
at

eg
or

ie
s 

D
at

a 
So

ur
ce

s a
nd

 G
ui

da
nc

e 

 1.
 P

hy
si

ca
l D

am
ag

es
 

  
  

B
ui

ld
in

g 
re

pl
ac

em
en

t v
al

ue
 a

nd
 

co
nt

en
ts

 v
al

ue
 

 V
al

ue
s f

ro
m

 lo
ca

l o
ff

ic
ia

ls
. 

  
B

ui
ld

in
g 

an
d 

co
nt

en
ts

 d
am

ag
e 

fu
nc

tio
ns

 

 H
is

to
ric

al
 d

at
a 

an
d 

pr
of

es
si

on
al

 ju
dg

m
en

t, 
as

 n
ec

es
sa

ry
. 

  
O

th
er

 p
hy

si
ca

l d
am

ag
es

 
 Fo

r a
cq

ui
si

tio
n 

an
d 

flo
od

 c
on

tro
l i

nf
ra

st
ru

ct
ur

e 
pr

oj
ec

ts
 

on
ly

, g
en

er
al

ly
 o

f m
in

or
 im

po
rta

nc
e,

 e
st

im
at

es
 b

as
ed

 o
n 

hi
st

or
ic

al
 d

at
a 

an
d 

pr
of

es
si

on
al

 ju
dg

m
en

t. 
 2a

. E
co

no
m

ic
 Im

pa
ct

 o
f L

os
s o

f F
un

ct
io

n 
(i.

e.
, D

is
pl

ac
em

en
t C

os
ts

) 

  

  
D

is
pl

ac
em

en
t t

im
e 

 H
is

to
ric

al
 d

at
a 

an
d 

pr
of

es
si

on
al

 ju
dg

m
en

t, 
as

 n
ec

es
sa

ry
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  
D

is
pl

ac
em

en
t c

os
ts

 
 Es

tim
at

es
 o

f m
on

th
ly

 re
nt

, o
th

er
 c

os
ts

, a
nd

 o
ne

-ti
m

e 
co

st
s 

fr
om

 lo
ca

l o
ff

ic
ia

ls
.  

C
os

ts
 m

ay
 d

iff
er

 fo
r c

rit
ic

al
 se

rv
ic

e 
fa

ci
lit

ie
s. 

 2b
. E

co
no

m
ic

 Im
pa

ct
 o

f L
os

s o
f F

un
ct

io
n 

(i.
e.

, L
os

s o
f P

ub
lic

 S
er

vi
ce

s)
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N

or
m

al
 c

os
t o

f s
er

vi
ce

 
 A

nn
ua

l o
pe

ra
tin

g 
bu

dg
et

s f
ro
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 lo

ca
l o

ff
ic

ia
ls

 
  

Fu
nc

tio
na

l d
ow

nt
im

e 
  

Po
lic

e 
se

rv
ic

es
: 1

/3
 o

f t
yp

ic
al

 v
al

ue
s 

 
Fi

re
 se

rv
ic

es
: 1

/3
 o

f t
yp

ic
al

 v
al

ue
s 

 
M

ed
ic

al
 se

rv
ic

es
: 1

/2
 o

f t
yp

ic
al

 v
al

ue
s 

  
C

on
tin

ui
ty

 P
re

m
iu

m
s 

- 
po

lic
e 

an
d 

fir
e 

se
rv

ic
es

 

 10
x 
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  
C
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tin

ui
ty

 P
re

m
iu

m
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, s
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ic
 p

ro
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 

Pa
tie

nt
 c

ar
e 

fa
ci

lit
ie

s:
 1

0x
 c

os
t o

f n
or

m
al

 se
rv

ic
es

 
 

W
ho

le
 m

ed
ic

al
 c

om
pl

ex
: 5

x 
co

st
 o

f n
or

m
al

 se
rv

ic
es

 
 

N
on

-p
at

ie
nt

 c
ar

e 
bl

dg
s:

 0
 to

 5
x 

co
st

 o
f n

or
m

al
 

se
rv

ic
es

 
  

C
on

tin
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re

pl
ac

em
en

t v
al

ue
s m

ay
 d

iff
er

 fr
om

 th
os

e 
fo

r 
or

di
na

ry
 b

ui
ld

in
gs

 
 

Sp
ec

ia
liz

ed
 d

am
ag

e 
fu

nc
tio

ns
 m

ay
 b

e 
ne

ed
ed

 
  

C
on

te
nt

s d
am

ag
es

 
  

A
lw

ay
s c

ou
nt

ed
 

 
C

on
te

nt
s r

ep
la

ce
m

en
t v

al
ue

s m
ay

 d
iff

er
 fr

om
 th

os
e 

fo
r 

or
di

na
ry

 b
ui

ld
in

gs
 

 
Sp

ec
ia

liz
ed

 d
am

ag
e 

fu
nc

tio
ns

 m
ay

 b
e 

ne
ed

ed
 

  
O

th
er

 p
hy

si
ca

l d
am

ag
es

1  
- 

la
nd

sc
ap

in
g 

- 
ou

tb
ui

ld
in

gs
 

- 
ve

hi
cl

es
, e

qu
ip

m
en

t 
- 

si
te

 c
on

ta
m

in
at

io
n 

  
A

pp
lic

ab
le

 to
 a

cq
ui

si
tio

n 
or

 fl
oo

d 
co

nt
ro

l i
nf

ra
st

ru
ct

ur
e 

pr
oj

ec
ts

 o
nl

y2
 

 
C

on
si

de
r c

ou
nt

in
g 

if 
si

gn
ifi

ca
nt

, e
sp

ec
ia

lly
 fo

r p
ro

je
ct

s t
ha

t 
ar

e 
cl

os
e 

to
 b

ei
ng

 c
os

t-e
ff

ec
tiv

e 
w

ith
ou

t c
ou

nt
in

g 
th

es
e 

ca
te

go
rie

s 

 2.
 L

os
s-

of
-F

un
ct

io
n 

Im
pa

ct
s 

  
  

D
is

pl
ac

em
en

t c
os

ts
 

  
M

ay
 b

e 
ap

pl
ic

ab
le

 fo
r s

om
e 

fa
ci

lit
ie

s, 
 

D
is

pl
ac

em
en

t t
im

e 
es

tim
at

es
 a

re
 d

iff
er

en
t t

ha
n 

fo
r o

rd
in

ar
y 

bu
ild

in
gs

: l
im

ite
d 

to
 n

or
m

al
 d

ur
at

io
n 

of
 u

se
 d

ur
in

g 
di

sa
st

er
s 

  
Lo

ss
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f p
ub

lic
 se

rv
ic

es
 

  
A

lw
ay

s c
ou

nt
ed

 
 

A
 c

on
tin

ui
ty

 p
re

m
iu

m
 m

us
t b

e 
ad

de
d 

to
 th

e 
no

rm
al

 c
os

t o
f 

pr
ov

id
in

g 
se

rv
ic

e 
 

In
 m

an
y 

ca
se

s, 
th

e 
co

nt
in

ui
ty

 p
re

m
iu

m
 h

as
 a

 la
rg

e 
im

pa
ct

 o
n 

th
e 

be
ne

fit
-c

os
t a

na
ly

si
s 

 
Fu

nc
tio

na
l d

ow
nt

im
e 

es
tim

at
es

 a
re

 d
iff

er
en

t t
ha

n 
fo

r o
rd

in
ar

y 
bu

ild
in

gs
: l

im
ite

d 
to

 n
or

m
al

 d
ur

at
io

n 
of

 u
se

 d
ur

in
g 

di
sa

st
er

s 
 3.

 C
as

ua
lti

es
 

 A
lw

ay
s c

ou
nt

ed
 fo

r s
ei

sm
ic

 p
ro

je
ct

s, 
m

ay
 b

e 
ap

pl
ic

ab
le

 fo
r 

hu
rr

ic
an

e 
an

d 
to

rn
ad

o 
pr

oj
ec

ts
 a

s w
el

l3  
 4.

 E
m

er
ge

nc
y 

M
an

ag
em

en
t C

os
ts

 
 N

ot
 a

pp
lic

ab
le

 to
 si

ng
le

 p
ub

lic
 st

ru
ct

ur
es

4  
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en
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oje
ct 

Fil
es
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us

tin
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tin
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pe
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en
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t-C
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W
ha

t is
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Be
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fit.
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DR

AF
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5-
3 

N
ot

es
: 

1  O
th

er
 p

hy
si

ca
l d

am
ag

es
 c

an
 b

e 
co

un
te

d 
by

 a
dd

in
g 

ap
pr

op
ria

te
 d

am
ag

e 
pe

rc
en

ta
ge

s t
o 

th
e 

da
m

ag
e 

fu
nc

tio
n 

fo
r b

ui
ld

in
g 

or
 c

on
te

nt
s. 

 T
he

se
 d

am
ag

es
 m

ay
 b

e 
si

gn
ifi

ca
nt

 a
nd

 th
us

 c
ou

nt
in

g 
th

em
 m

ay
 a

dd
 

si
gn

ifi
ca

nt
ly

 to
 th

e 
to

ta
l b

en
ef

its
.  

Th
is

 ty
pe

 o
f m

iti
ga

tio
n 

pr
oj

ec
t d

oe
s n

ot
 re

du
ce

 d
am

ag
es

 to
 o

ff
-s

ite
 

ut
ili

tie
s o

r t
ra

ns
po

rta
tio

n 
sy

st
em

s a
nd

 n
o 

be
ne

fit
s s

ho
ul

d 
be

 c
ou

nt
ed

 fo
r s

uc
h 

ot
he

r p
hy

si
ca

l d
am

ag
es

. 
2 
O

th
er

 p
hy

si
ca

l d
am

ag
es

 a
re

 a
pp

lic
ab

le
 o

nl
y 

to
 a

cq
ui

si
tio

n 
or

 fl
oo

d 
co

nt
ro

l i
nf

ra
st

ru
ct

ur
e 

pr
oj

ec
ts

 
be

ca
us

e 
m

iti
ga

tio
n 

pr
oj

ec
ts

 to
 e

le
va

te
 o

r r
et

ro
fit

 th
e 

pr
im

ar
y 

st
ru

ct
ur

e 
ha

ve
 n

o 
im

pa
ct

 o
n 

th
es

e 
ot

he
r 

ca
te

go
rie

s o
f d

am
ag

es
 - 

th
us

, t
he

re
 a

re
 n

o 
ad

di
tio

na
l b

en
ef

its
. 

3  C
as

ua
lti

es
 m

ay
 b

e 
im

po
rta

nt
 fo

r s
ei

sm
ic

 h
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
.  

C
ou

nt
in

g 
th

e 
be

ne
fit

s o
f a

vo
id

ed
 

ca
su

al
tie

s m
ay

 b
e 

a 
su

bs
ta

nt
ia

l f
ra

ct
io

n 
of

 to
ta

l b
en

ef
its

 a
nd

 th
us

 th
ey

 sh
ou

ld
 a

lw
ay

s b
e 

co
un

te
d.

  
B

en
ef

its
 o

f a
vo

id
ed

 c
as

ua
lti

es
 m

ay
 a

ls
o 

be
 im

po
rta

nt
 fo

r h
ur

ric
an

e 
an

d 
to

rn
ad

o 
m

iti
ga

tio
n 

pr
oj

ec
ts

 
be

ca
us

e 
EO

C
s a

nd
 e

m
er

ge
nc

y 
sh

el
te

rs
 a

re
 in

te
nd

ed
 to

 b
e 

oc
cu

pi
ed

 d
ur

in
g 

di
sa

st
er

 e
ve

nt
s. 

4  A
cq

ui
si

tio
n,

 e
le

va
tio

n 
or

 re
tro

fit
 o

f s
in

gl
e 

pu
bl

ic
 st

ru
ct

ur
es

, d
oe

s n
ot

 si
gn

ifi
ca

nt
ly

 re
du

ce
 a

 
co

m
m

un
ity

’s
 e

m
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
 b

ec
au

se
 th

e 
ar

ea
 a

ff
ec

te
d 

by
 a

 d
is

as
te

r i
s n

ot
 d

ec
re

as
ed

, a
nd

 
th

e 
to

ta
l p

op
ul

at
io

n 
af

fe
ct

ed
 b

y 
di

sa
st

er
 is

 n
ot

 d
ec

re
as

ed
 o

r n
ot

 d
ec

re
as

ed
 si

gn
ifi

ca
nt

ly
. 

  5.
1 

Ph
ys

ic
al

 D
am

ag
e 

Es
tim

at
es

 fo
r E

O
C

 
an

d 
Em

er
ge

nc
y 

Sh
el

te
r B

ui
ld

in
gs

 
Ph

ys
ic

al
 d

am
ag

e 
es

tim
at

es
 fo

r E
O

C
s a

nd
 e

m
er

ge
nc

y 
sh

el
te

rs
 a

re
 g

en
er

al
ly

 si
m

ila
r t

o 
th

os
e 

fo
r 

or
di

na
ry

 b
ui

ld
in

gs
. I

f t
he

 E
O

C
 o

r s
he

lte
r i

s d
es

ig
ne

d 
to

 h
ig

he
r t

ha
n 

no
rm

al
 b

ui
ld

in
g 

co
de

 st
an

da
rd

s, 
th

en
 p

ro
fe

ss
io

na
l j

ud
ge

m
en

t m
us

t b
e 

us
ed

 to
 m

ak
e 

ap
pr

op
ria

te
 e

st
im

at
es

 o
f d

am
ag

es
, b

ef
or

e 
an

d 
af

te
r 

m
iti

ga
tio

n.
 

C
on

te
nt

s d
am

ag
e 

es
tim

at
es

 fo
r E

O
C

s a
nd

 e
m

er
ge

nc
y 

sh
el

te
rs

 a
re

 a
ls

o 
ge

ne
ra

lly
 si

m
ila

r t
o 

th
os

e 
fo

r 
or

di
na

ry
 b

ui
ld

in
gs

.  
Fo

r E
O

C
s, 

th
e 

ex
tra

 v
al

ue
 o

f c
om

m
un

ic
at

io
ns

 a
nd

 o
th

er
 E

O
C

 e
qu

ip
m

en
t m

us
t b

e 
co

ns
id

er
ed

 in
 th

e 
an

al
ys

is
. 

A
cq

ui
si

tio
n 

pr
oj

ec
ts

 a
re

 u
nc

om
m

on
 fo

r E
O

C
 o

r s
he

lte
rs

.  
H

ow
ev

er
, i

f a
 m

iti
ga

tio
n 

pr
oj

ec
t i

s 
ac

qu
is

iti
on

 o
r i

s a
 fl

oo
d 

co
nt

ro
l i

nf
ra

st
ru

ct
ur

e 
pr

oj
ec

t t
ha

t p
ro

vi
de

s b
et

te
r f

lo
od

 p
ro

te
ct

io
n 

fo
r a

n 
EO

C
 

or
 sh

el
te

r, 
ot

he
r p

hy
si

ca
l d

am
ag

es
 (l

an
ds

ca
pi

ng
, o

ut
bu

ild
in

gs
, e

tc
.) 

ca
n 

al
so

 b
e 

co
un

te
d.

  H
ow

ev
er

, 
fo

r t
yp

ic
al

 m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r E
O

C
s a

nd
 sh

el
te

rs
, t

ha
t i

nv
ol

ve
 h

ar
de

ni
ng

 o
f t

he
 b

ui
ld

in
g 

its
el

f, 
th

er
e 

ar
e 

no
 a

dd
iti

on
al

 b
en

ef
its

 in
 th

is
 c

at
eg

or
y 

an
d 

th
ey

 sh
ou

ld
 n

ot
 b

e 
co

un
te

d.
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5.
2 

D
is

pl
ac

em
en

t C
os

ts
 

In
 p

rin
ci

pl
e,

 th
e 

pu
bl

ic
 se

rv
ic

es
 p

ro
vi

de
d 

by
 E

O
C

s a
nd

 e
m

er
ge

nc
y 

sh
el

te
rs

 a
re

 su
bj

ec
t t

o 
be

in
g 

di
sp

la
ce

d 
to

 te
m

po
ra

ry
 q

ua
rte

rs
 d

ue
 to

 d
is

as
te

r d
am

ag
es

, j
us

t l
ik

e 
an

y 
ot

he
r p

ub
lic

 se
rv

ic
e.

  I
n 

pr
ac

tic
e,

 h
ow

ev
er

, t
he

 o
pe

ra
tio

n 
of

 E
O

C
s o

r e
m

er
ge

nc
y 

sh
el

te
rs

 is
 ty

pi
ca

lly
 o

nl
y 

fo
r s

ho
rt 

pe
rio

ds
 o

f 
tim

e 
im

m
ed

ia
te

ly
 b

ef
or

e,
 d

ur
in

g,
 o

r a
fte

r d
is

as
te

r e
ve

nt
s. 

 F
ur

th
er

m
or

e,
 b

ec
au

se
 o

f t
he

 sp
ec

ia
liz

ed
, 

te
m

po
ra

ry
 fu

nc
tio

n 
of

 E
O

C
s a

nd
 sh

el
te

rs
, d

is
pl

ac
em

en
t t

o 
te

m
po

ra
ry

 q
ua

rte
rs

 m
ay

 n
ot

 b
e 

ph
ys

ic
al

 
po

ss
ib

le
, d

ur
in

g 
th

e 
br

ie
f p

er
io

ds
 th

at
 E

O
C

s a
nd

 sh
el

te
rs

 w
ou

ld
 n

or
m

al
ly

 o
pe

ra
te

 in
 a

 si
ng

le
 d

is
as

te
r 

ev
en

t. 
 T

yp
ic

al
ly

, t
he

re
 is

 a
m

pl
e 

tim
e 

be
tw

ee
n 

di
sa

st
er

s t
o 

al
lo

w
 fo

r r
ep

ai
rs

 b
et

w
ee

n 
us

es
 o

f E
O

C
s o

r 
sh

el
te

rs
.  

 

B
ec

au
se

 o
f t

he
 o

pe
ra

tin
g 

ch
ar

ac
te

ris
tic

s o
f E

O
C

s a
nd

 e
m

er
ge

nc
y 

sh
el

te
rs

, t
he

 p
os

si
bl

e 
be

ne
fit

s o
f 

re
du

ce
d 

di
sp

la
ce

m
en

t t
im

e 
ar

e 
lik

el
y 

to
 b

e 
su

bs
ta

nt
ia

lly
 le

ss
 th

an
 fo

r o
rd

in
ar

y 
bu

ild
in

gs
.  

Fo
r 

or
di

na
ry

 b
ui

ld
in

gs
, t

he
 b

en
ef

its
 o

f r
ed

uc
ed

 d
is

pl
ac

em
en

t t
im

e 
ge

ne
ra

lly
 c

on
st

itu
te

 o
nl

y 
a 

sm
al

l 
fr

ac
tio

n 
of

 to
ta

l b
en

ef
its

.  
Th

us
, f

or
 E

O
C

 o
r e

m
er

ge
nc

y 
sh

el
te

r m
iti

ga
tio

n 
pr

oj
ec

ts
 th

e 
be

ne
fit

s o
f 

re
du

ce
d 

di
sp

la
ce

m
en

t t
im

e 
ar

e 
lik

el
y 

to
 b

e 
ve

ry
 m

in
or

. E
xc

ep
t f

or
 m

iti
ga

tio
n 

pr
oj

ec
ts

 th
at

 a
re

 v
er

y 
cl

os
e 

to
 b

ei
ng

 c
os

t-e
ff

ec
tiv

e 
w

ith
ou

t c
ou

nt
in

g 
th

e 
be

ne
fit

s o
f r

ed
uc

ed
 d

is
pl

ac
em

en
t t

im
e,

 it
 m

ay
 n

ot
 

be
 n

ec
es

sa
ry

 to
 c

ou
nt

 d
is

pl
ac

em
en

t b
en

ef
its

 fo
r m

os
t m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r E

O
C

s a
nd

 e
m

er
ge

nc
y 

sh
el

te
rs

. 

5.
3 

Lo
ss

 o
f P

ub
lic

 S
er

vi
ce

s 
fo

r E
O

C
s 

In
 p

rin
ci

pl
e,

 th
e 

be
ne

fit
s o

f a
vo

id
in

g 
lo

ss
 o

f p
ub

lic
 se

rv
ic

es
 p

ro
vi

de
d 

by
 E

O
C

s a
nd

 e
m

er
ge

nc
y 

sh
el

te
rs

 a
re

 c
al

cu
la

te
d 

fr
om

 th
e 

da
ily

 c
os

t o
f p

ub
lic

 se
rv

ic
es

, j
us

t l
ik

e 
an

y 
ot

he
r p

ub
lic

 se
rv

ic
e.

  I
n 

ad
di

tio
n,

 si
nc

e 
EO

C
s a

nd
 e

m
er

ge
nc

y 
sh

el
te

rs
 a

re
 c

rit
ic

al
 fa

ci
lit

ie
s, 

an
 a

pp
ro

pr
ia

te
 c

on
tin

ui
ty

 
pr

em
iu

m
 m

us
t b

e 
ad

de
d 

to
 re

fle
ct

 p
ro

pe
rly

 th
e 

gr
ea

te
r i

m
po

rta
nc

e 
of

 E
O

C
s a

nd
 e

m
er

ge
nc

y 
sh

el
te

rs
 

du
rin

g 
di

sa
st

er
s. 

5.
3.

1 
Fu

nc
tio

na
l D

ow
nt

im
e 

Es
tim

at
es

 fo
r E

O
C

s 
an

d 
Sh

el
te

rs
 

Fu
nc

tio
na

l d
ow

nt
im

e 
es

tim
at

es
 fo

r E
O

C
s a

nd
 sh

el
te

rs
 a

re
 d

iff
er

en
t f

ro
m

 th
os

e 
fo

r o
rd

in
ar

y 
bu

ild
in

gs
 

be
ca

us
e 

EO
C

s a
nd

 sh
el

te
rs

 a
re

 ty
pi

ca
lly

 u
se

d 
on

ly
 fo

r s
ho

rt 
pe

rio
ds

 o
f t

im
e 

be
fo

re
, d

ur
in

g 
an

d/
or

 
af

te
r d

is
as

te
r e

ve
nt

s. 
 F

un
ct

io
na

l d
ow

nt
im

es
 fo

r E
O

C
s a

nd
 sh

el
te

rs
 c

an
no

t b
e 

lo
ng

er
 th

an
 th

e 
ty

pi
ca

l 
du

ra
tio

n 
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ic
al

 fa
ci

lit
ie

s (
Se

ct
io

ns
 4

 a
nd

 5
). 

  

M
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r u
til

ity
 a

dm
in

is
tra

tio
n 

bu
ild

in
gs

 a
re

 e
va

lu
at

ed
 in

 th
e 

sa
m

e 
m

an
ne

r a
s f

or
 a

n 
or

di
na

ry
 c

om
m

er
ci

al
 o

r p
ub

lic
 b

ui
ld

in
g,

 a
s d

is
cu

ss
ed

 in
 S

ec
tio

n 
3.

  M
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r u
til

ity
 

co
nt

ro
l o

r c
om

m
an

d 
ce

nt
er

s a
re

 e
va

lu
at

ed
 in

 th
e 

sa
m

e 
m

an
ne

r, 
ex

ce
pt

 th
at

 a
 c

on
tin

ui
ty

 p
re

m
iu

m
 

sh
ou

ld
 b

e 
ad

de
d 

to
 re

fle
ct

 th
e 

im
po

rta
nc

e 
of

 su
ch

 c
en

te
rs

 in
 p

ro
vi

di
ng

 u
til

ity
 se

rv
ic

es
.  

B
y 

an
al

og
y 

to
 

th
e 

co
nt

in
ui

ty
 p

re
m

iu
m

s a
ss

ig
ne

d 
to

 E
O

C
s, 

a 
co

nt
in

ui
ty

 p
re

m
iu

m
 o

f 1
0 

tim
es

 th
e 

no
rm

al
 c

os
t o

f 
op

er
at

io
ns

 a
pp

ea
rs

 re
as

on
ab

le
 fo

r u
til

ity
 c

on
tro

l o
r c

om
m

an
d 

ce
nt

er
s. 

, M
os

t m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r u
til

iti
es

, h
ow

ev
er

, d
ea

l w
ith

 th
e 

co
m

pl
ex

 in
fr

as
tru

ct
ur

e 
of

 th
e 

ut
ili

ty
 

sy
st

em
s a

nd
 n

ot
 w

ith
 b

ui
ld

in
gs

.  
 

T
he

 g
ui

da
nc

e 
in

 th
is

 se
ct

io
n 

fo
cu

se
s s

pe
ci

fic
al

ly
 o

n 
m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r 

ut
ili

ty
 

in
fr

as
tr

uc
tu

re
 (n

ot
 o

n 
m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r 

ut
ili

ty
 b

ui
ld

in
gs

). 

So
m

e 
of

 th
e 

de
ta

ils
 o

f b
en

ef
it-

co
st

 a
na

ly
si

s d
iff

er
 b

et
w

ee
n 

m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r e
le

ct
ric

 p
ow

er
 

sy
st

em
s, 

po
ta

bl
e 

w
at

er
 sy

st
em

s, 
an

d 
w

as
te

w
at

er
 sy

st
em

s. 
 T

he
se

 d
et

ai
ls

 a
re

 d
is

cu
ss

ed
 b

el
ow

. B
en

ef
it-

co
st

 a
na

ly
si

s f
or

 a
ll 

th
re

e 
of

 th
es

e 
ut

ili
tie

s c
on

si
de

rs
 fo

ur
 p

rim
ar

y 
ca

te
go

rie
s o

f p
os

si
bl

e 
be

ne
fit

s, 
as
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su
m

m
ar

iz
ed

 b
el

ow
 in

 T
ab

le
 6

.1
.  

Th
es

e 
ar

e 
th

e 
sa

m
e 

pr
im

ar
y 

ca
te

go
rie

s o
f b

en
ef

its
 th

at
 w

er
e 

de
fin

ed
 

an
d 

di
sc

us
se

d 
in

 S
ec

tio
n 

2.
 

T
ab

le
 6

.1
 

Pr
im

ar
y 

C
at

eg
or

ie
s o

f B
en

ef
its

 
M

iti
ga

tio
n 

Pr
oj

ec
ts

 fo
r 

U
til

iti
es

. 
 

 
T

yp
es

 o
f B

en
ef

its
 to

 C
on

si
de

r 
 

N
ot

es
 fo

r 
U

til
ity

 M
iti

ga
tio

n 
Pr

oj
ec

ts
 

 1.
 P

hy
si

ca
l d

am
ag

es
 

 D
am

ag
e 

es
tim

at
es

 m
ad

e 
us

in
g 

pr
of

es
si

on
al

 ju
dg

em
en

t i
n 

co
ns

ul
ta

tio
n 

w
ith

 th
os

e 
kn

ow
le

dg
ea

bl
e 

ab
ou

t u
til

ity
 

sy
st

em
 c

om
po

ne
nt

s a
nd

 th
ei

r v
ul

ne
ra

bi
lit

y.
 

 2a
. L

os
s-

of
-F

un
ct

io
n 

Im
pa

ct
s  

(i.
e.

, D
is

pl
ac

em
en

t c
os

ts
) 

 N
ot

 a
pp

lic
ab

le
 to

 u
til

ity
 in

fr
as

tru
ct

ur
e 

m
iti

ga
tio

n 
pr

oj
ec

ts
; u

til
ity

 sy
st

em
 c

om
po

ne
nt

s c
an

no
t b

e 
di

sp
la

ce
d 

to
 te

m
po

ra
ry

 q
ua

rte
rs

. 
 2b

. L
os

s-
of

-F
un

ct
io

n 
Im

pa
ct

s  
(i.

e.
, E

co
no

m
ic

 im
pa

ct
s o

f l
os

s o
f s

er
vi

ce
) 

  
Ec

on
om

ic
 im

pa
ct

s o
f l

os
s o

f s
er

vi
ce

 a
re

 g
en

er
al

ly
 th

e 
la

rg
es

t c
at

eg
or

y 
of

 b
en

ef
its

. 
 

Se
e 

de
ta

ile
d 

gu
id

an
ce

 fo
r e

ac
h 

of
 th

e 
th

re
e 

ut
ili

ty
 

sy
st

em
s e

va
lu

at
ed

. 
 3.

 C
as

ua
lti

es
 

  
M

ay
 b

e 
si

gn
ifi

ca
nt

 fo
r s

om
e 

ty
pe

s o
f p

ro
je

ct
s, 

fo
r 

so
m

e 
ut

ili
ty

 sy
st

em
s, 

fo
r s

om
e 

ha
za

rd
s. 

 
Se

e 
de

ta
ile

d 
gu

id
an

ce
 fo

r e
ac

h 
of

 th
e 

th
re

e 
ut

ili
ty

 
sy

st
em

s e
va

lu
at

ed
. 

 4.
 E

m
er

ge
nc

y 
M

an
ag

em
en

t C
os

ts
 

  
N

ot
 g

en
er

al
ly

 c
on

si
de

re
d.

 
 

M
os

t u
til

ity
 m

iti
ga

tio
n 

pr
oj

ec
ts

 h
av

e 
a 

ne
gl

ig
ib

le
 

im
pa

ct
 o

n 
a 

co
m

m
un

ity
’s

 o
ve

ra
ll 

em
er

ge
nc

y 
m

an
ag

em
en

t c
os

ts
. 

 6.
2 

Ph
ys

ic
al

 D
am

ag
e 

Es
tim

at
es

 
U

til
ity

 sy
st

em
s c

on
ta

in
 a

 w
id

e 
ra

ng
e 

of
 h

ig
hl

y 
sp

ec
ia

liz
ed

 c
om

po
ne

nt
s. 

 E
le

ct
ric

 p
ow

er
 sy

st
em

s h
av

e 
ge

ne
ra

tin
g 

pl
an

ts
, t

ra
ns

m
is

si
on

 a
nd

 d
is

tri
bu

tio
n 

lin
es

, h
ig

h 
vo

lta
ge

 su
bs

ta
tio

ns
 a

nd
 a

 h
os

t o
f 

sp
ec

ia
liz

ed
 a

nc
ill

ar
y 

eq
ui

pm
en

t. 
 P

ot
ab

le
 w

at
er

 sy
st

em
s h

av
e 

st
or

ag
e 

re
se

rv
oi

rs
, s

to
ra

ge
 ta

nk
s, 

w
el

ls
, 

tre
at

m
en

t p
la

nt
s, 

aq
ue

du
ct

s a
nd

 tr
an

sm
is

si
on

 p
ip

es
, d

is
tri

bu
tio

n 
pi

pe
s, 

pu
m

pi
ng

 p
la

nt
s, 

va
lv

es
 a

nd
 a

 
ho

st
 o

f s
pe

ci
al

iz
ed

 a
nc

ill
ar

y 
eq

ui
pm

en
t. 

 W
as

te
w

at
er

 sy
st

em
s h

av
e 

tre
at

m
en

t p
la

nt
s, 

sy
st

em
s o

f 
co

lle
ct

io
n 

pi
pe

s, 
pu

m
pi

ng
 p

la
nt

s (
lif

t s
ta

tio
ns

) a
nd

 a
 h

os
t o

f s
pe

ci
al

iz
ed

 a
nc

ill
ar

y 
eq

ui
pm

en
t. 
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B
ec

au
se

 o
f t

he
 c

om
pl

ex
, t

ec
hn

ic
al

, a
nd

 sp
ec

ia
liz

ed
 n

at
ur

e 
of

 th
e 

co
m

po
ne

nt
s o

f u
til

ity
 in

fr
as

tru
ct

ur
e 

sy
st

em
s, 

da
m

ag
e 

es
tim

at
es

 sh
ou

ld
 a

lw
ay

s b
e 

m
ad

e 
in

 c
lo

se
 c

on
su

lta
tio

n 
w

ith
 q

ua
lif

ie
d 

in
di

vi
du

al
s 

fa
m

ili
ar

 w
ith

 th
e 

sp
ec

ifi
c 

sy
st

em
s u

nd
er

 e
va

lu
at

io
n.

 

6.
3 

Fu
nc

tio
na

l D
ow

nt
im

e 
Es

tim
at

es
 

Fu
nc

tio
na

l d
ow

nt
im

e 
es

tim
at

es
 fo

r u
til

ity
 sy

st
em

s d
iff

er
 fu

nd
am

en
ta

lly
 fr

om
 fu

nc
tio

na
l d

ow
nt

im
e 

es
tim

at
es

 fo
r b

ui
ld

in
gs

 b
ec

au
se

 o
f t

he
 n

et
w

or
k 

ch
ar

ac
te

ris
tic

s o
f u

til
ity

 sy
st

em
s. 

 In
 o

rd
er

 fo
r a

n 
el

ec
tri

c 
po

w
er

 o
r p

ot
ab

le
 w

at
er

 o
r w

as
te

w
at

er
 sy

st
em

 to
 d

el
iv

er
 se

rv
ic

e 
an

d 
to

 fu
nc

tio
n 

as
 in

te
nd

ed
, a

 
m

yr
ia

d 
of

 in
te

rc
on

ne
ct

ed
 c

om
po

ne
nt

s h
as

 to
 w

or
k 

to
ge

th
er

 a
s d

es
ig

ne
d.

  U
til

ity
 sy

st
em

 n
et

w
or

ks
 a

re
 

ge
ne

ra
lly

 d
es

cr
ib

ed
 in

 te
rm

s o
f l

in
ks

 a
nd

 n
od

es
.  

Li
nk

s a
re

 th
e 

lin
es

 o
r p

ip
es

 th
at

 c
on

ne
ct

 th
e 

ot
he

r 
el

em
en

ts
 o

f t
he

 sy
st

em
, d

ef
in

ed
 a

s n
od

es
.  

N
od

es
 in

cl
ud

e 
ge

ne
ra

tin
g 

pl
an

ts
, t

re
at

m
en

t p
la

nt
s, 

su
bs

ta
tio

ns
, p

um
pi

ng
 p

la
nt

s a
nd

 o
th

er
 fa

ci
lit

ie
s t

ha
t a

re
 n

ec
es

sa
ry

 to
 p

ro
vi

de
 u

til
ity

 se
rv

ic
e.

 

In
 c

om
pl

ex
, n

et
w

or
ke

d 
ut

ili
ty

 sy
st

em
s, 

so
m

e 
co

m
po

ne
nt

s m
ay

 b
e 

re
du

nd
an

t; 
th

at
 is

, t
he

re
 is

 a
n 

al
te

rn
at

iv
e,

 fu
nc

tio
na

lly
 e

qu
iv

al
en

t c
om

po
ne

nt
 th

at
 c

an
 se

rv
e 

th
e 

sa
m

e 
fu

nc
tio

n 
if 

th
e 

fir
st

 c
om

po
ne

nt
 

fa
ils

.  
O

th
er

 c
om

po
ne

nt
s a

re
 u

ni
qu

e;
 th

at
 is

, a
lte

rn
at

iv
e 

co
m

po
ne

nt
s a

re
 n

ot
 a

va
ila

bl
e 

if 
th

e 
fir

st
 

co
m

po
ne

nt
 fa

ils
.  

Th
er

ef
or

e,
 th

e 
ex

te
nt

 o
f l

os
s o

f u
til

ity
 se

rv
ic

e 
th

at
 re

su
lts

 fr
om

 sp
ec

ifi
c 

le
ve

ls
 o

f 
da

m
ag

e 
de

pe
nd

s o
n 

th
e 

de
ta

ile
d 

ne
tw

or
k 

op
er

at
in

g 
ch

ar
ac

te
ris

tic
s o

f e
ac

h 
sp

ec
ifi

c 
ut

ili
ty

 sy
st

em
.  

Fo
r 

ex
am

pl
e,

 d
am

ag
e 

to
 o

ne
 su

bs
ta

tio
n 

or
 p

um
pi

ng
 p

la
nt

 m
ig

ht
 re

su
lt 

in
 li

ttl
e 

or
 n

o 
lo

ss
 o

f f
un

ct
io

n 
if 

th
e 

co
m

po
ne

nt
 is

 re
du

nd
an

t. 
 H

ow
ev

er
, t

he
 sa

m
e 

le
ve

l o
f d

am
ag

e 
to

 a
no

th
er

 su
bs

ta
tio

n 
or

 p
um

pi
ng

 p
la

nt
 

m
ig

ht
 re

su
lt 

in
 lo

ss
 o

f s
er

vi
ce

 to
 a

n 
en

tir
e 

ne
ig

hb
or

ho
od

 o
r c

ity
. 

B
ec

au
se

 o
f t

he
 n

et
w

or
ke

d 
na

tu
re

 o
f u

til
ity

 sy
st

em
s, 

es
tim

at
in

g 
fu

nc
tio

na
l d

ow
nt

im
e 

re
qu

ire
s a

 
th

or
ou

gh
 u

nd
er

st
an

di
ng

 o
f t

he
 n

et
w

or
k 

op
er

at
in

g 
ch

ar
ac

te
ris

tic
s o

f t
he

 sp
ec

ifi
c 

ut
ili

ty
 sy

st
em

 u
nd

er
 

ev
al

ua
tio

n.
  F

un
ct

io
na

l d
ow

nt
im

e 
es

tim
at

es
 fo

r u
til

ity
 sy

st
em

s s
ho

ul
d 

al
w

ay
s b

e 
m

ad
e 

in
 c

on
ju

nc
tio

n 
w

ith
 q

ua
lif

ie
d 

in
di

vi
du

al
s k

no
w

le
dg

ea
bl

e 
ab

ou
t t

he
 sp

ec
ifi

c 
ut

ili
ty

 sy
st

em
 u

nd
er

 e
va

lu
at

io
n 

an
d 

in
 

cl
os

e 
co

op
er

at
io

n 
w

ith
 lo

ca
l u

til
ity

 st
af

f. 

Fo
r u

til
ity

 sy
st

em
s, 

fu
nc

tio
na

l d
ow

nt
im

es
 a

re
 b

es
t e

xp
re

ss
ed

 a
s “

sy
st

em
 d

ay
s”

 o
f l

os
t s

er
vi

ce
.  

A
 

“s
ys

te
m

 d
ay

” 
of

 lo
st

 se
rv

ic
e 

is
 d

ef
in

ed
 a

s o
ne

 d
ay

 in
 w

hi
ch

 th
e 

en
tir

e 
sy

st
em

 is
 w

ith
ou

t s
er

vi
ce

.  
H

ow
ev

er
, s

ys
te

m
 d

ay
s a

re
 u

su
al

ly
 fr

ac
tio

na
l. 

 F
or

 e
xa

m
pl

e,
 o

ne
 sy

st
em

 d
ay

 m
ay

 b
e 

on
e 

da
y 

of
 

co
m

pl
et

e 
lo

ss
 o

f s
er

vi
ce

, o
r t

w
o 

da
ys

 w
ith

 5
0%

 lo
ss

 o
f s

er
vi

ce
, o

r 1
0 

da
ys

 w
ith

 1
0%

 lo
ss

 o
f s

er
vi

ce
, 

an
d 

so
 o

n.
  L

os
s o

f s
er

vi
ce

 is
 g

en
er

al
ly

 d
ef

in
ed

 a
s t

he
 p

er
ce

nt
ag

e 
of

 c
us

to
m

er
s w

ith
ou

t s
er

vi
ce

.  
Fo

r 
ex

am
pl

e,
 if

 2
0%

 o
f a

 u
til

ity
’s

 c
us

to
m

er
s h

av
e 

no
 se

rv
ic

e 
fo

r 2
 d

ay
s, 

w
ith

 5
%

 h
av

in
g 

no
 se

rv
ic

e 
fo

r a
 

th
ird

 d
ay

, t
he

n 
th

e 
fu

nc
tio

na
l d

ow
nt

im
e 

is
 0

.4
5 

sy
st

em
 d

ay
s. 

 In
 th

is
 e

xa
m

pl
e 

th
e 

sy
st

em
 d

ay
s a

re
 

ca
lc

ul
at

ed
 a

s 2
0%

 (0
.2

0)
 ti

m
es

 tw
o 

da
ys

 p
lu

s 5
%

 (0
.0

5)
 ti

m
es

 o
ne

 d
ay

 o
r 0

.4
5 

da
ys

. 
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6.
4 

Ec
on

om
ic

 Im
pa

ct
 o

f L
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 su

bj
ec

t t
o 

lo
ss

 o
f f

un
ct

io
n;

 
th

at
 is

, c
lo

su
re

 to
 tr

af
fic

.  
Su

ch
 c

lo
su

re
s o

fte
n 

ha
ve

 si
gn

ifi
ca

nt
 n

eg
at

iv
e 

im
pa

ct
s o

n 
af

fe
ct

ed
 

co
m

m
un

iti
es

.  

H
az

ar
d 

m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r r
oa

ds
 a

nd
 b

rid
ge

s m
ay

 re
du

ce
 p

hy
si

ca
l d

am
ag

es
 in

 fu
tu

re
 d

is
as

te
rs

.  
H

ow
ev

er
, i

n 
m

an
y 

ca
se

s, 
an

 im
po

rta
nt

 m
ot

iv
at

io
n 

or
 e

ve
n 

th
e 

pr
im

ar
y 

m
ot

iv
at

io
n 

in
 u

nd
er

ta
ki

ng
 

ha
za

rd
 m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r r

oa
ds

 a
nd

 b
rid

ge
s i

s n
ot

 to
 re

du
ce

 th
e 

ph
ys

ic
al

 d
am

ag
es

 a
lo

ne
, b

ut
 

ra
th

er
 to

 re
du

ce
 th

e 
ne

ga
tiv

e 
im

pa
ct

s t
ha

t t
he

 c
lo

su
re

s o
f r

oa
ds

 a
nd

 b
rid

ge
s m

ay
 h

av
e 

on
 th

e 
af

fe
ct

ed
 

co
m

m
un

iti
es

.  
Th

at
 is

, m
iti

ga
tio

n 
pr

oj
ec

ts
 fo

r r
oa

ds
 a

nd
 b

rid
ge

s a
re

 o
fte

n 
fo

cu
se

d 
pr

im
ar

ily
 o

n 
ke

ep
in

g 
th

e 
ro

ad
s a

nd
 b

rid
ge

s o
pe

n 
du

rin
g 

di
sa

st
er

 e
ve

nt
s. 

Th
e 

ba
si

c 
co

nc
ep

ts
 o

f b
en

ef
it-

co
st

 a
na

ly
si

s o
f m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r r

oa
ds

 a
nd

 b
rid

ge
s a

re
 th

e 
sa

m
e 

as
 th

os
e 

fo
r b

ui
ld

in
gs

 a
nd

 a
re

 su
m

m
ar

iz
ed

 in
 T

ab
le

 7
.1

.  
Th

e 
ge

ne
ra

l p
rin

ci
pl

es
 a

nd
 c

at
eg

or
ie

s o
f 

be
ne

fit
s o

ut
lin

ed
 in

 S
ec

tio
n2

 a
pp

ly
 to

 ro
ad

s a
nd

 b
rid

ge
s a

s w
el

l a
s t

o 
or

di
na

ry
 b

ui
ld

in
gs

 (S
ec

tio
n3

), 
cr

iti
ca

l f
ac

ili
tie

s (
Se

ct
io

ns
4 

an
d 

5)
, a

nd
 u

til
iti

es
 (S

ec
tio

n6
). 
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T
ab

le
 7

.1
 

Pr
im

ar
y 

C
at

eg
or

ie
s o

f B
en

ef
its

 
M

iti
ga

tio
n 

Pr
oj

ec
ts

 fo
r 

R
oa

ds
 a

nd
 B

ri
dg

es
 

 

Pr
im

ar
y 

C
at

eg
or

ie
s o

f 
D

am
ag

es
/B

en
ef

its
 

N
ot

es
 fo

r 
U

til
ity

 M
iti

ga
tio

n 
Pr

oj
ec

ts
 

 1.
 P

hy
si

ca
l D

am
ag

es
 

 D
am

ag
e 

es
tim

at
es

 m
us

t b
e 

m
ad

e 
by

 e
ng

in
ee

rs
 

kn
ow

le
dg

ea
bl

e 
ab

ou
t r

oa
ds

 a
nd

 b
rid

ge
s a

nd
 th

ei
r 

vu
ln

er
ab

ili
ty

 to
 e

ac
h 

ty
pe

 o
f h

az
ar

d.
 

 2a
. L

os
s-

of
-F

un
ct

io
n 

Im
pa

ct
s 

(i.
e.

, D
is

pl
ac

em
en

t c
os

ts
) 

 N
ot

 a
pp

lic
ab

le
 to

 ro
ad

 a
nd

 b
rid

ge
 m

iti
ga

tio
n 

pr
oj

ec
ts

; 
ro

ad
s a

nd
 b

rid
ge

s c
an

no
t b

e 
di

sp
la

ce
d 

to
 te

m
po

ra
ry

 
qu

ar
te

rs
. 

 2b
. L

os
s-

of
-F

un
ct

io
n 

Im
pa

ct
s 

(i.
e.

, E
co

no
m

ic
 im

pa
ct

s o
f l

os
s o

f s
er

vi
ce

) 

 Ec
on

om
ic

 im
pa

ct
s o

f r
oa

d 
or

 b
rid

ge
 c

lo
su

re
s a

re
 th

e 
ge

ne
ra

lly
 th

e 
la

rg
es

t c
at

eg
or

y 
of

 b
en

ef
its

; s
ee

 d
et

ai
le

d 
gu

id
an

ce
 in

 th
is

 se
ct

io
n.

 
 3.

 C
as

ua
lti

es
 

 N
ot

 g
en

er
al

ly
 si

gn
ifi

ca
nt

, e
xc

ep
t f

or
 se

is
m

ic
 m

iti
ga

tio
n 

pr
oj

ec
ts

 fo
r b

rid
ge

s. 
 4.

 E
m

er
ge

nc
y 

M
an

ag
em

en
t C

os
ts

 
 N

ot
 g

en
er

al
ly

 c
on

si
de

re
d;

 m
os

t r
oa

d 
an

d 
br

id
ge

 
m

iti
ga

tio
n 

pr
oj

ec
ts

 h
av

e 
a 

ne
gl

ig
ib

le
 im

pa
ct

 o
n 

a 
co

m
m

un
iti

es
 o

ve
ra

ll 
em

er
ge

nc
y 

m
an

ag
em

en
t c

os
ts

 
 7.

2 
Ph

ys
ic

al
 D

am
ag

e 
Es

tim
at

es
 

R
oa

ds
 a

nd
 b

rid
ge

s v
ar

y 
in

 th
ei

r m
at

er
ia

ls
 a

nd
 d

es
ig

ns
.  

Th
e 

vu
ln

er
ab

ili
ty

 o
f r

oa
ds

 a
nd

 b
rid

ge
s t

o 
flo

od
, w

in
d,

 o
r s

ei
sm

ic
 d

am
ag

e 
va

rie
s d

ra
st

ic
al

ly
 d

ep
en

di
ng

 o
n 

th
e 

ty
pe

 o
f c

om
po

ne
nt

s, 
th

ei
r a

ge
, 

th
ei

r d
es

ig
n 

an
d 

co
nd

iti
on

.  
A

s s
uc

h,
 it

 is
 n

ec
es

sa
ry

 to
 m

ak
e 

fa
ci

lit
y-

sp
ec

ifi
c 

es
tim

at
es

 b
as

ed
 o

n 
hi

st
or

ic
al

 d
am

ag
e 

da
ta

 a
nd

 p
ro

fe
ss

io
na

l j
ud

ge
m

en
t. 

 B
ec

au
se

 o
f t

he
 so

m
ew

ha
t s

pe
ci

al
iz

ed
 n

at
ur

e 
of

 
ro

ad
 a

nd
 b

rid
ge

 e
ng

in
ee

rin
g,

 d
am

ag
e 

es
tim

at
es

 sh
ou

ld
 a

lw
ay

s b
e 

m
ad

e 
in

 c
lo

se
 c

on
su

lta
tio

n 
w

ith
 

qu
al

ifi
ed

 in
di

vi
du

al
s t

ho
ro

ug
hl

y 
fa

m
ili

ar
 w

ith
 th

e 
sp

ec
ifi

c 
co

m
po

ne
nt

s u
nd

er
 e

va
lu

at
io

n.
 

7.
3 

Fu
nc

tio
na

l D
ow

nt
im

e 
Es

tim
at

es
 

Fu
nc

tio
na

l d
ow

nt
im

e 
es

tim
at

es
 fo

r r
oa

ds
 a

nd
 b

rid
ge

s a
re

 so
m

ew
ha

t d
iff

er
en

t t
ha

n 
fo

r b
ui

ld
in

gs
 o

r 
ut

ili
tie

s. 
 F

or
 ro

ad
s a

nd
 b

rid
ge

s t
he

re
 a

re
 tw

o 
as

pe
ct

s o
f f

un
ct

io
na

l d
ow

nt
im

e.
  T

he
 fi

rs
t a

sp
ec

t i
s t

he
 

cl
os

ur
e 

tim
e 

or
 th

e 
tim

e 
pe

rio
d 

du
rin

g 
w

hi
ch

 th
e 

ro
ad

 o
r b

rid
ge

 is
 c

lo
se

d 
to

 n
or

m
al

 tr
af

fic
 w

hi
le
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re
pa

irs
 a

re
 m

ad
e.

 C
lo

su
re

 ti
m

es
 m

ay
 ra

ng
e 

fr
om

 a
 fe

w
 h

ou
rs

 to
 se

ve
ra

l d
ay

s t
o 

se
ve

ra
l w

ee
ks

 in
 

un
us

ua
l c

as
es

. T
he

 se
co

nd
 a

sp
ec

t i
s t

he
 d

el
ay

 o
r d

et
ou

r t
im

e.
  D

el
ay

 o
r d

et
ou

r t
im

e 
is

 th
e 

av
er

ag
e 

am
ou

nt
 o

f e
xt

ra
 ti

m
e 

th
at

 m
ot

or
is

ts
 sp

en
d 

ta
ki

ng
 a

lte
rn

at
iv

e 
ro

ut
es

 b
ec

au
se

 o
f r

oa
d 

or
 b

rid
ge

 
cl

os
ur

es
.  

D
el

ay
 o

r d
et

ou
r t

im
e 

m
ay

 b
e 

on
ly

 a
 fe

w
 m

in
ut

es
 if

 a
n 

al
te

rn
at

iv
e 

ro
ut

e 
is

 o
nl

y 
a 

bl
oc

k 
or

 
tw

o 
aw

ay
.  

Ty
pi

ca
lly

 d
el

ay
 o

r d
et

ou
r t

im
es

 a
re

 fr
ac

tio
ns

 o
f a

n 
ho

ur
.  

In
 ra

re
 c

as
es

, d
el

ay
 o

r d
et

ou
r 

tim
es

 m
ay

 b
e 

an
 h

ou
r o

r m
or

e 
if,

 fo
r e

xa
m

pl
e,

 a
 b

rid
ge

 is
 c

lo
se

d 
an

d 
th

e 
ne

ar
es

t a
lte

rn
at

iv
e 

br
id

ge
 is

 
a 

lo
ng

 d
is

ta
nc

e 
aw

ay
. 

Fo
r r

oa
d 

an
d 

br
id

ge
 c

lo
su

re
s, 

fu
nc

tio
na

l d
ow

nt
im

e 
is

 e
xp

re
ss

ed
 in

 tw
o 

st
ep

s:
 

1.
 

Es
tim

at
e 

th
e 

nu
m

be
r o

f d
ay

s f
or

 th
e 

da
m

ag
ed

 ro
ad

 o
r b

rid
ge

 to
 b

e 
re

pa
ire

d 
an

d 
re

op
en

ed
 

to
 n

or
m

al
 tr

af
fic

 fl
ow

 

2.
 

Es
tim

at
e 

th
e 

av
er

ag
e 

de
la

y 
or

 d
et

ou
r t

im
e 

fo
r m

ot
or

is
ts

 w
hi

le
 th

e 
br

id
ge

 is
 c

lo
se

d.
 

Fo
r e

xa
m

pl
e,

 a
ss

um
e 

th
at

 a
 c

ul
ve

rt 
fa

ils
 in

 a
 fl

oo
d 

an
d 

a 
ro

ad
 is

 w
as

he
d 

ou
t. 

 A
 c

ou
nt

y 
hi

gh
w

ay
 

de
pa

rtm
en

t e
st

im
at

es
 th

at
 th

e 
re

pa
ir 

tim
e 

is
 o

ne
 w

ee
k 

an
d 

th
at

 th
e 

av
er

ag
e 

de
la

y 
or

 d
et

ou
r t

im
e 

ca
us

ed
 b

y 
th

e 
cl

os
ur

e 
is

 a
bo

ut
 2

0 
m

in
ut

es
.  

W
he

n 
a 

di
sa

st
er

 e
ve

nt
 c

au
se

s n
um

er
ou

s r
oa

d 
or

 b
rid

ge
 

cl
os

ur
es

, r
ep

ai
rs

 a
re

 a
lm

os
t a

lw
ay

s m
ad

e 
fir

st
 to

 th
e 

m
os

t i
m

po
rta

nt
 ro

ad
s o

r b
rid

ge
s. 

 T
hu

s, 
se

co
nd

ar
y 

or
 ru

ra
l r

oa
ds

 a
nd

 b
rid

ge
s a

re
 g

en
er

al
ly

 e
xp

ec
te

d 
to

 h
av

e 
lo

ng
er

 c
lo

su
re

 ti
m

es
 th

an
 

pr
im

ar
y 

ro
ad

s. 

Es
tim

at
es

 o
f r

ep
ai

r t
im

es
 a

nd
 d

el
ay

 o
r d

et
ou

r t
im

es
 a

re
 m

ad
e 

ba
se

d 
on

 h
is

to
ric

al
 d

at
a 

an
d 

ex
pe

rie
nc

e.
  

Lo
ca

l h
ig

hw
ay

 d
ep

ar
tm

en
t s

ta
ff

 is
 g

en
er

al
ly

 v
er

y 
ex

pe
rie

nc
ed

 w
ith

 c
lo

su
re

s a
nd

 is
 th

e 
be

st
 so

ur
ce

 o
f 

re
pa

ir 
tim

e 
es

tim
at

es
 a

nd
 d

el
ay

 o
r d

et
ou

r t
im

es
. 

7.
4 

Ec
on

om
ic

 Im
pa

ct
 o

f R
oa

d 
an

d 
B

rid
ge

 
C

lo
su

re
s 

Th
e 

ec
on

om
ic

 im
pa

ct
 o

f r
oa

d 
an

d 
br

id
ge

 c
lo

su
re

s i
s a

na
lo

go
us

 to
 e

st
im

at
in

g 
th

e 
im

pa
ct

 o
n 

a 
co

m
m

un
ity

 o
f l

os
s o

f p
ub

lic
 se

rv
ic

es
 p

ro
vi

de
d 

fr
om

 a
 b

ui
ld

in
g.

   
C

lo
su

re
 o

f a
 ro

ad
 o

r b
rid

ge
 

re
pr

es
en

ts
 lo

ss
 o

f a
 p

ub
lic

 se
rv

ic
e 

- t
he

 a
va

ila
bi

lit
y 

of
 a

 tr
an

sp
or

ta
tio

n 
ro

ut
e.

 

Th
e 

ec
on

om
ic

 im
pa

ct
 o

f r
oa

d 
an

d 
br

id
ge

 c
lo

su
re

s i
s e

st
im

at
ed

 fr
om

 th
e 

nu
m

be
r o

f v
eh

ic
le

s p
er

 d
ay

 
us

in
g 

th
e 

ro
ut

e,
 th

e 
av

er
ag

e 
de

la
y 

or
 d

et
ou

r t
im

e,
 a

nd
 th

e 
av

er
ag

e 
va

lu
e 

of
 p

eo
pl

e’
s t

im
e.

  T
he

 
pr

im
ar

y 
ec

on
om

ic
 im

pa
ct

 o
f r

oa
d 

an
d 

br
id

ge
 c

lo
su

re
s i

s l
os

s o
f t

im
e.

 

Th
er

e 
ar

e 
fo

ur
 st

ep
s i

n 
es

tim
at

in
g 

th
e 

di
re

ct
 e

co
no

m
ic

 im
pa

ct
s o

f r
oa

d 
or

 b
rid

ge
 c

lo
su

re
s:

 

1.
 

Es
tim

at
e 

th
e 

fu
nc

tio
na

l d
ow

nt
im

e;
 th

at
 is

, t
he

 re
pa

ir 
tim

e 
to

 re
st

or
e 

no
rm

al
 tr

af
fic

 fl
ow

 o
n 

th
e 

ro
ad

 o
r b

rid
ge
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2.
 

D
et

er
m

in
e 

th
e 

av
er

ag
e 

da
ily

 tr
af

fic
 c

ou
nt

 fo
r t

he
 c

lo
se

d 
ro

ad
 o

r b
rid

ge
 

3.
 

Es
tim

at
e 

th
e 

av
er

ag
e 

de
la

y 
or

 d
et

ou
r t

im
e 

ar
is

in
g 

be
ca

us
e 

of
 th

e 
cl

os
ur

e 

4.
 

Pl
ac

e 
a 

ty
pi

ca
l o

r a
ve

ra
ge

 d
ol

la
r v

al
ue

 p
er

 p
er

so
n 

ho
ur

 o
r p

er
 v

eh
ic

le
 h

ou
r o

f d
el

ay
 o

r 
de

to
ur

 

Ea
ch

 o
f t

he
se

 st
ep

s i
s d

is
cu

ss
ed

 in
 d

et
ai

l b
el

ow
. 

7.
4.

1 
Fu

nc
tio

na
l D

ow
nt

im
e 

(R
ep

ai
r T

im
e)

 fo
r R

oa
ds

 
an

d 
B

rid
ge

s 
Fo

r r
oa

ds
 a

nd
 b

rid
ge

s, 
fu

nc
tio

na
l d

ow
nt

im
e 

is
 th

e 
tim

e 
pe

rio
d 

fo
r w

hi
ch

 th
e 

ro
ad

 o
r b

rid
ge

 is
 c

lo
se

d 
to

 n
or

m
al

 tr
af

fic
 fl

ow
.  

Fo
r a

 g
iv

en
 ro

ad
 o

r b
rid

ge
 th

at
 is

 d
am

ag
ed

 in
 a

 d
is

as
te

r e
ve

nt
, t

he
 re

pa
ir 

tim
e 

de
pe

nd
s o

n 
th

e 
se

ve
rit

y 
of

 d
am

ag
e,

 o
n 

th
e 

nu
m

be
r o

f o
th

er
 d

am
ag

ed
 ro

ad
s o

r b
rid

ge
s, 

an
d,

 v
er

y 
im

po
rta

nt
ly

, o
n 

th
e 

pr
io

rit
y 

pl
ac

ed
 o

n 
re

pa
ir 

an
d 

re
op

en
in

g 
by

 th
e 

lo
ca

l h
ig

hw
ay

 d
ep

ar
tm

en
t. 

 W
he

n 
th

er
e 

ar
e 

m
ul

tip
le

 o
ut

ag
es

, l
oc

al
 h

ig
hw

ay
 d

ep
ar

tm
en

ts
 a

lm
os

t a
lw

ay
s p

rio
rit

iz
e 

re
pa

irs
 so

 th
at

 th
e 

m
os

t i
m

po
rta

nt
 ro

ad
s o

r b
rid

ge
s a

re
 re

op
en

ed
 fi

rs
t. 

Sm
al

l r
es

id
en

tia
l o

r r
ur

al
 ro

ad
s a

re
 li

ke
ly

 to
 b

e 
re

pa
ire

d 
m

uc
h 

la
te

r t
ha

n 
m

aj
or

 a
rte

rie
s w

ith
 h

ig
h 

tra
ff

ic
 fl

ow
s. 

R
ep

ai
r t

im
es

 c
an

 ra
ng

e 
fr

om
 a

 fe
w

 h
ou

rs
 if

 th
er

e 
ar

e 
on

ly
 a

 fe
w

 o
ut

ag
es

, t
o 

se
ve

ra
l d

ay
s t

o 
se

ve
ra

l 
w

ee
ks

, d
ep

en
di

ng
 o

n 
th

e 
nu

m
be

r o
f d

am
ag

ed
 ro

ad
s o

r b
rid

ge
s. 

 R
ep

ai
r t

im
es

 a
re

 v
er

y 
ra

re
ly

 lo
ng

er
 

th
an

 tw
o 

or
 th

re
e 

w
ee

ks
, e

xc
ep

t f
or

 m
aj

or
 b

rid
ge

 st
ru

ct
ur

es
, w

hi
ch

 m
ig

ht
 ta

ke
 m

an
y 

m
on

th
s o

r e
ve

n 
a 

ye
ar

 o
r t

w
o 

to
 re

pl
ac

e 
if 

de
st

ro
ye

d.
 

Es
tim

at
in

g 
re

pa
ir 

tim
es

 re
qu

ire
s s

om
ew

ha
t s

pe
ci

al
iz

ed
 k

no
w

le
dg

e 
of

 th
e 

lo
ca

l h
ig

hw
ay

 tr
an

sp
or

ta
tio

n 
sy

st
em

, o
f t

he
 a

va
ila

bi
lit

y 
of

 lo
ca

l r
es

ou
rc

es
, a

nd
 o

f l
oc

al
 p

rio
rit

ie
s, 

an
d 

is
 th

us
 b

es
t m

ad
e 

in
 c

lo
se

 
co

op
er

at
io

n 
w

ith
 lo

ca
l t

ra
ff

ic
 o

ff
ic

ia
ls

. 

7.
4.

2 
A

ve
ra

ge
 D

ai
ly

 T
ra

ffi
c 

C
ou

nt
s 

A
ve

ra
ge

 d
ai

ly
 tr

af
fic

 c
ou

nt
s f

or
 m

os
t r

oa
ds

 o
r b

rid
ge

s a
re

 a
va

ila
bl

e 
fr

om
 lo

ca
l h

ig
hw

ay
 o

ff
ic

ia
ls

.  
Tr

af
fic

 c
ou

nt
s a

re
 u

se
d 

fo
r r

oa
d/

br
id

ge
 d

es
ig

n 
pu

rp
os

es
 a

nd
 fo

r t
ra

ff
ic

 c
on

tro
l, 

pl
an

ni
ng

 a
nd

 
m

an
ag

em
en

t p
ur

po
se

s. 
 L

oc
al

 h
ig

hw
ay

 o
ff

ic
ia

ls
 g

en
er

al
ly

 c
an

 p
ro

vi
de

 a
ct

ua
l t

ra
ff

ic
 c

ou
nt

s f
or

 
sp

ec
ifi

c 
se

gm
en

ts
 o

f r
oa

ds
 o

r b
rid

ge
s, 

or
 a

t l
ea

st
 re

as
on

ab
le

 e
st

im
at

es
 b

as
ed

 o
n 

tra
ff

ic
 c

ou
nt

s f
or

 
si

m
ila

r n
ea

rb
y 

ro
ad

s a
nd

 b
rid

ge
s. 

  

Tr
af

fic
 c

ou
nt

s a
re

 u
su

al
ly

 p
re

se
nt

ed
 a

s t
he

 n
um

be
r o

f v
eh

ic
le

s p
er

 d
ay

 o
r p

er
 h

ou
r. 

 T
ra

ff
ic

 c
ou

nt
s 

m
ay

 b
e 

pr
es

en
te

d 
as

 to
ta

l v
eh

ic
le

s o
r s

ep
ar

at
el

y 
fo

r d
iff

er
en

t c
la

ss
es

 o
f v

eh
ic

le
s (

e.
g.

, c
ar

s, 
lig

ht
 

tru
ck

s, 
he

av
y 

tru
ck

s)
.  

Tr
af

fic
 c

ou
nt

s a
re

 u
su

al
ly

 p
re

se
nt

ed
 a

s t
he

 n
um

be
r o

f s
in

gl
e 

(o
ne

-w
ay

) t
rip

s, 
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bu
t a

re
 so

m
et

im
es

 p
re

se
nt

ed
 a

s t
he

 n
um

be
r o

f r
ou

nd
 tr

ip
s. 

 T
he

 d
iff

er
en

ce
 b

et
w

ee
n 

on
e-

w
ay

 a
nd

 
ro

un
d-

tri
p 

co
un

ts
 is

 im
po

rta
nt

 a
nd

 th
e 

un
it 

of
 m

ea
su

re
 (o

ne
-w

ay
 o

r r
ou

nd
-tr

ip
) m

us
t a

lw
ay

s b
e 

no
te

d 
ca

re
fu

lly
. 

7.
4.

3 
A

ve
ra

ge
 D

el
ay

 o
r D

et
ou

r T
im

es
 

W
he

n 
a 

gi
ve

n 
ro

ad
 o

r b
rid

ge
 is

 c
lo

se
d 

be
ca

us
e 

of
 h

ig
h 

w
at

er
, u

ns
af

e 
co

nd
iti

on
s, 

or
 p

hy
si

ca
l d

am
ag

e,
 

th
e 

de
la

y 
or

 d
et

ou
r v

ar
ie

s m
ar

ke
dl

y,
 d

ep
en

di
ng

 o
n 

lo
ca

l c
on

di
tio

ns
.  

 D
el

ay
 o

r d
et

ou
r t

im
es

 c
an

 ra
ng

e 
fr

om
 fi

ve
 m

in
ut

es
 o

r l
es

s t
o 

se
ve

ra
l h

ou
rs

 (i
n 

ra
re

 c
as

es
). 

R
oa

d 
an

d 
sy

st
em

s a
re

 n
et

w
or

ke
d 

sy
st

em
s o

f i
nt

er
co

nn
ec

te
d 

el
em

en
ts

.  
In

, n
et

w
or

ke
d 

sy
st

em
s, 

so
m

e 
el

em
en

ts
 m

ay
 b

e 
re

du
nd

an
t; 

th
at

 is
, a

lte
rn

at
iv

e 
pa

th
s m

ay
 b

e 
av

ai
la

bl
e 

if 
su

ch
 e

le
m

en
ts

 fa
il.

  O
th

er
 

el
em

en
ts

 m
ay

 b
e 

ne
ar

ly
 u

ni
qu

e;
 th

at
 is

, n
o 

pr
ac

tic
al

 a
lte

rn
at

iv
e 

pa
th

s a
re

 a
va

ila
bl

e.
  T

he
 e

xt
en

t o
f l

os
s 

of
 fu

nc
tio

n 
th

at
 re

su
lts

 fr
om

 sp
ec

ifi
c 

da
m

ag
e 

de
pe

nd
s o

n 
th

e 
ch

ar
ac

te
ris

tic
s o

f e
ac

h 
sp

ec
ifi

c 
ro

ad
 a

nd
 

br
id

ge
 sy

st
em

.  
Fo

r e
xa

m
pl

e,
 d

am
ag

e 
th

at
 c

lo
se

s o
ne

 c
ity

 st
re

et
 m

ay
 h

av
e 

ve
ry

 li
ttl

e 
im

pa
ct

 o
n 

tra
ff

ic
 

if 
th

e 
re

su
lti

ng
 d

et
ou

r i
s o

nl
y 

on
e 

ci
ty

 b
lo

ck
 w

hi
le

 re
pa

irs
 a

re
 m

ad
e.

  H
ow

ev
er

, c
lo

su
re

 o
f a

 ru
ra

l r
oa

d 
or

 a
 b

rid
ge

 m
ay

 re
su

lt 
in

 a
 su

bs
ta

nt
ia

l d
et

ou
r (

du
ra

tio
n 

an
d 

m
ile

ag
e)

 w
ith

 a
 c

or
re

sp
on

di
ng

ly
 

si
gn

ifi
ca

nt
 e

co
no

m
ic

 im
pa

ct
. 

Th
e 

le
ng

th
 o

f d
el

ay
 o

r d
et

ou
r t

ha
t i

s l
ik

el
y 

to
 re

su
lt 

fr
om

 th
e 

cl
os

ur
e 

of
 a

 p
ar

tic
ul

ar
 ro

ad
 o

r b
rid

ge
 

de
pe

nd
s e

nt
ire

ly
 o

n 
sp

ec
ifi

c 
lo

ca
l c

on
di

tio
ns

 a
nd

 so
 n

o 
ge

ne
ra

liz
at

io
ns

 c
an

 b
e 

dr
aw

n.
  T

he
 le

ng
th

 o
f 

de
la

y 
or

 d
et

ou
r d

ep
en

ds
 o

n:
 

Th
e 

tra
ff

ic
 c

ou
nt

 fo
r t

he
 c

lo
se

d 
ro

ad
 o

r b
rid

ge
 

Th
e 

la
yo

ut
 o

f t
he

 lo
ca

l r
oa

d 
an

d 
br

id
ge

 sy
st

em
 (w

ha
t a

lte
rn

at
iv

e 
ro

ut
es

 a
re

 a
va

ila
bl

e,
 h

ow
 

su
ita

bl
e 

th
e 

al
te

rn
at

iv
e 

ro
ut

es
 a

re
, h

ow
 h

ea
vy

 th
e 

no
rm

al
 tr

af
fic

 is
 o

n 
th

es
e 

ro
ut

es
, a

nd
 th

e 
di

st
an

ce
 b

et
w

ee
n 

th
e 

cl
os

ed
 ro

ad
 o

r b
rid

ge
 a

nd
 th

e 
al

te
rn

at
iv

e 
ro

ut
e)

 

Lo
ca

l h
ig

hw
ay

 o
ff

ic
ia

ls
 a

re
 th

e 
be

st
 so

ur
ce

 o
f d

el
ay

 o
r d

et
ou

r t
im

e 
es

tim
at

es
.  

Lo
ca

l h
ig

hw
ay

 
of

fic
ia

ls
 h

av
e 

kn
ow

le
dg

e 
of

 p
as

t c
lo

su
re

s, 
of

 w
ha

t d
et

ou
rs

 o
r a

lte
rn

at
iv

e 
ro

ut
es

 a
re

 a
va

ila
bl

e,
 a

nd
 

kn
ow

le
dg

e 
of

 th
e 

lo
ca

l r
oa

d 
an

d 
br

id
ge

 sy
st

em
 a

nd
 lo

ca
l t

ra
ff

ic
 p

at
te

rn
s. 

 E
st

im
at

ed
 d

el
ay

 o
r d

et
ou

r 
tim

es
 w

ill
 n

ev
er

 b
e 

ex
ac

t a
nd

 w
ill

 v
ar

y 
de

pe
nd

in
g 

on
 th

e 
tim

e 
of

 th
e 

da
y 

an
d 

on
 th

e 
da

y 
of

 th
e 

w
ee

k.
  

H
ow

ev
er

, k
no

w
le

dg
ea

bl
e 

lo
ca

l h
ig

hw
ay

 o
ff

ic
ia

ls
 sh

ou
ld

 b
e 

ab
le

 to
 m

ak
e 

re
as

on
ab

le
 e

st
im

at
es

: W
ill

 
cl

os
ur

e 
of

 th
is

 b
rid

ge
 re

su
lt 

in
 a

 5
 m

in
ut

e 
de

to
ur

, a
 3

0 
m

in
ut

e 
de

to
ur

, o
r a

 se
ve

ra
l h

ou
r d

et
ou

r?
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7.
4.

4 
Ec

on
om

ic
 Im

pa
ct

 P
er

 P
er

so
n 

Pe
r H

ou
r o

f D
el

ay
 

or
 D

et
ou

r T
im

e 
Th

e 
ec

on
om

ic
 im

pa
ct

s o
f r

oa
d 

or
 b

rid
ge

 c
lo

su
re

s a
re

 e
st

im
at

ed
 b

y 
co

m
bi

ni
ng

 th
e 

nu
m

be
r o

f d
ay

s o
f 

ro
ad

 o
r b

rid
ge

 c
lo

su
re

, t
he

 a
ve

ra
ge

 d
ai

ly
 n

um
be

r o
f v

eh
ic

le
s u

si
ng

 th
e 

ro
ad

, t
he

 a
ve

ra
ge

 d
el

ay
 o

r 
de

to
ur

 ti
m

e 
pe

r v
eh

ic
le

, a
nd

 th
e 

es
tim

at
ed

 e
co

no
m

ic
 v

al
ue

 p
er

 p
er

so
n 

pe
r h

ou
r o

f d
el

ay
 o

r d
et

ou
r. 

  

Th
e 

es
tim

at
ed

 e
co

no
m

ic
 v

al
ue

 p
er

 p
er

so
n 

ho
ur

 o
f d

el
ay

 o
r d

et
ou

r i
s e

st
im

at
ed

 u
si

ng
 a

n 
ap

pr
oa

ch
 

si
m

ila
r t

o 
th

at
 u

se
d 

by
 th

e 
U

.S
. D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n 

(D
O

T)
 fo

r h
ig

hw
ay

 p
la

nn
in

g 
pu

rp
os

es
 

(T
he

 V
al

ue
 o

f T
ra

ve
l T

im
e:

 D
ep

ar
tm

en
ta

l G
ui

da
nc

e 
fo

r C
on

du
ct

in
g 

Ec
on

om
ic

 E
va

lu
at

io
ns

, U
.S

. 
D

ep
ar

tm
en

t o
f T

ra
ns

po
rta

tio
n,

 m
em

o 
fr

om
 F

ra
nk

 E
. K

ru
es

i, 
A

ss
is

ta
nt

 S
ec

re
ta

ry
 fo

r T
ra

ns
po

rta
tio

n 
Po

lic
y,

 A
pr

il 
9,

 1
99

7)
. 

Th
e 

D
O

T 
m

em
o 

re
fe

re
nc

ed
 a

bo
ve

 h
as

 a
 d

et
ai

le
d 

an
al

ys
is

 o
f e

co
no

m
ic

 th
eo

ry
 a

nd
 re

fe
re

nc
es

 to
 it

s 
ap

pr
oa

ch
.  

 F
or

 th
e 

pr
es

en
t p

ur
po

se
s, 

a 
co

nd
en

se
d 

su
m

m
ar

y 
of

 th
e 

an
al

ys
is

 is
 p

re
se

nt
ed

.  
Th

e 
ke

y 
po

in
t i

s t
ha

t t
im

e 
sa

ve
d 

fr
om

 tr
av

el
 h

as
 e

co
no

m
ic

 v
al

ue
, w

he
th

er
 su

ch
 ti

m
e 

is
 d

ev
ot

ed
 to

 
re

m
un

er
at

iv
e 

w
or

k 
or

 p
er

so
na

l l
ei

su
re

/re
cr

ea
tio

n.
   

Fu
rth

er
m

or
e,

 if
 tr

av
el

 is
 a

ss
oc

ia
te

d 
w

ith
 

un
pl

ea
sa

nt
 c

on
di

tio
ns

 o
f c

ro
w

di
ng

 (o
r d

el
ay

s a
nd

 d
et

ou
rs

), 
ex

po
su

re
 to

 w
ea

th
er

, r
is

k,
 e

ff
or

t o
r 

bo
re

do
m

, c
ut

tin
g 

th
e 

tim
e 

it 
re

qu
ire

s w
ill

 b
e 

be
ne

fic
ia

l. 
 In

 si
m

pl
e 

te
rm

s, 
pe

op
le

 w
ou

ld
, o

n 
av

er
ag

e,
 

be
 w

ill
in

g 
to

 p
ay

 so
m

et
hi

ng
 to

 a
vo

id
 su

ch
 u

np
le

as
an

t t
ra

ve
l c

on
di

tio
ns

. 

Th
e 

si
m

pl
es

t a
ss

um
pt

io
n 

co
ns

is
te

nt
 w

ith
 e

co
no

m
ic

 th
eo

ry
 is

 th
at

 e
ac

h 
ho

ur
 o

f t
im

e 
lo

st
 in

 tr
av

el
 

de
la

ys
 o

r d
et

ou
rs

 is
 w

or
th

 th
e 

sa
m

e 
am

ou
nt

, w
he

th
er

 su
ch

 ti
m

e 
is

 p
er

so
na

l o
r b

us
in

es
s t

im
e.

  I
n 

ot
he

r 
w

or
ds

, t
he

 la
st

 h
ou

r o
f w

or
k 

tim
e 

an
d 

th
e 

fir
st

 h
ou

r o
f l

ei
su

re
/re

cr
ea

tio
n 

tim
e 

ar
e 

as
su

m
ed

 to
 h

av
e 

eq
ua

l v
al

ue
.  

Th
is

 is
 th

e 
as

su
m

pt
io

n 
th

at
 sh

ou
ld

 b
e 

us
ed

 fo
r v

al
ui

ng
 th

e 
di

re
ct

 e
co

no
m

ic
 im

pa
ct

 o
f t

he
 

tim
e 

lo
st

 b
y 

cl
os

ur
es

 o
f r

oa
ds

 a
nd

 b
rid

ge
s. 

Fo
r b

en
ef

it-
co

st
 a

na
ly

se
s o

f F
EM

A
-f

un
de

d 
ha

za
rd

 
m

iti
ga

tio
n 

pr
oj

ec
ts

, 1
00

%
 o

f t
he

 n
at

io
na

l a
ve

ra
ge

 h
ou

rly
 w

ag
e 

(p
lu

s b
en

ef
its

) s
ho

ul
d 

be
 th

e 
va

lu
e 

of
 

tra
ve

l t
im

e 
lo

st
 b

y 
ro

ad
 a

nd
 b

rid
ge

 c
lo

su
re

s. 
A

s d
es

cr
ib

ed
 in

 S
ec

tio
n 

6.
4.

1,
 th

e 
av

er
ag

e 
em

pl
oy

er
 c

os
t 

fo
r e

m
pl

oy
ee

 c
om

pe
ns

at
io

n 
is

 $
21

.1
6 

pe
r h

ou
r a

cc
or

di
ng

 to
 U

.S
. D

ep
ar

tm
en

t o
f L

ab
or

. 

Th
e 

U
.S

. D
O

T 
al

so
 h

as
 d

at
a 

on
 a

ve
ra

ge
 v

eh
ic

le
 o
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PART 2A: PRIORITIZE ACTIONS - QUALITATIVE METHODS 
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Sample Exhibit 4: Prioritization by Listing Benefits and Costs  

Actions Benefits (Pros) Costs (Cons) Priority 
Floodproof 10 
businesses in the 
downtown area 

- Avoidance of 1 loss of life every 20 
years (casualties reduced by half) 

- Saving of $90,000 in private damages 
and $5,000 in public cost 

- Loss of use of 10 downtown businesses 
completely eliminated  

- Community’s problem of business 
interruption solved  

- Federal grants like FMA and PDM can be 
applied for to implement the proposed 
floodproofing 

- Will help improve CRS rating in the 
long term (so entire community’s flood 
insurance premium will be reduced)  

- More than half the members of the City 
Council are opposed to buy-outs; it 
might be easier to get their support 
for an alternative to buy-outs 

- Floodproofing cost = $10,000 X 10 = 
$100,000 

- Need at least 3 people to administer 
(after obtaining technical 
assistance from the State)  

- Need a year to implement 

High 
(Priority 
no. 1) 

Build safe rooms 
for a 
neighborhood of 
50 homes without 
basements 

- Avoidance of 5 lives lost every 20 
years (casualties reduced by half) 

- Public and political support for 
mitigating this hazard exists (due to 
regular recurrence of tornadoes) 

- City will share 50% of the cost per 
existing home = $2,000 X 50 = 
$100,000 

- Administrative cost per home = 
$1,000 X 50 = $50,000 

- Need 3 years to complete 
- Tornadoes are unpredictable; they 

may never strike this exact area 
again 

Medium 
(Priority 
no. 2) 

Broadcast 
educational video 
on local channel 
on hazard 
mitigation 

- Local channel might be willing to 
broadcast free of cost 

- Publicity would spread awareness about 
mitigation methods as well as what to 
do in an emergency  

- Cost of preparing video = $5,000 
- Only 5% of population might notice 

the broadcast 
- Only 5% of that 5% might actually 

consider acting on individual 
mitigation methods 

Low 
(Priority 
no. 3) 
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Exhibit 4: Prioritization by Listing Benefits and Costs  

Actions Benefits (Pros) Costs (Cons) Priority 
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