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Gobernadora Multipurpose Project



Santa Margarita Water District


ATTACHMENT 7

ECONOMIC ANALYSIS – FLOOD DAMAGE REDUCTION COSTS AND BENEFITS

Tables 17, 18, and 19 are included in this attachment and the narrative below describes the flood damage reduction costs and benefits.
I. Narrative description of the project’s economic costs.

The project's economic costs consist of costs contained in the project budget (Attachment 4), as well as annual administration, maintenance and replacement costs associated with the Gobernadora Multipurpose Basin. Maintenance and replacement costs are associated with removal of sediment accumulation, cleaning, making adjustments or replacements to appurtenant measurement devices (as described in Attachment 6), and periodic inspections. Administration costs are associated with SMWD's management of annual maintenance and reporting realized benefits to DWR. 

Although there are pumping costs associated with moving the recycled water from the basin to end users, these costs would also be incurred using water purchased from the State Water Project (SWP). Since these costs offset each other, they were not included in the analysis. 

II. Cost details for the project using Table 9 and the information in Table 6 (Budget).

Budget categories (a) through (h) are included in the cost details as described in Table 6. 

III. Narrative description of all of the project’s expected flood damage reduction benefits, which shall address the following items:Estimates of historical flood damage data.

The Gobernadora Ecological Restoration Area (GERA) has been subject to higher flow rates from urbanization as a result of the development of Coto de Caza, a medium density golf course community developed in the 1990s. These conditions have caused increased hydrological disturbances from flooding. Exhibit A is a presentation that summarizes the effects of storm events in 2005 and the reasons for increased vulnerability of GERA. 

SMWD has experienced damage to existing pipeline right-of ways within the sub-basin and RMV has established a permanent photo monitoring station in Gobernadora Creek to document post storm event erosion. Historic RMV accounts document the excessive surface and groundwater. Ongoing water quality  monitoring associated with the San Juan Creek Watershed/Western San Mateo Creek Watershed Special Area Management Plan (SAMP) and Southern Sub-region Natural Communities Conservation Plan (NCCP) has documented the degraded water quality of both urban runoff and storm flows. Limited positive changes to the existing conditions have occurred through education of homeowner associations and golf courses on proper irrigation management and pesticides use. 

The December 2010 storms caused widespread erosion, exposing a concrete curtain that protects critical utilities, and required emergency measures to protect against futher damage. Exhibit B contains SMWD's FEMA report for such damage, and Exhibits C and D contain photos of the exposed utilities and erosion. The 2010 floods caused $310,000 in damages, but the effects could have been catastrophic if the response to initial damages had been slower. 

IV. Estimates of existing without-project conditions,

GERA presently experiences increased stormwater runoff as a result of urbanization, threatening local plants and wildlife, including two state and federally classified endangered riparian bird species, the Southwestern willow flycatcher and the least Bell's vireo. 

Downstream infrastructure that is at-risk with unmitigated flows include, wash out and temporary removal from service for:
1.  South County Pipeline - 60" diameter domestic water line that provides water to the City of San Clemente
2.  16" Sewer Forcemain  that pipes all sewage from the community of Talega
3.  16" Reclaimed Water line that provide all reclaimed water services to the community of Talega
4.  SDG&E 138kV Electric Transmission line that reinforces the electric grid in southeast Orange County

V. Estimates of existing with-project conditions,

The Gobernadora multipurpose basin would increase protection from 25-year to 100-year storm events by limiting stormwater flows and providing continuous access to critical utilities. It would also protect the local habitat from damage caused by erosion, preventing the disturbance and potential relocation of local endangered species. 

VI. Description of methods used to estimate without- and with-project conditions,

With and without project conditions are based on discussions with the project engineer, Orange County Flood Control, the project proponent, SMWD, as well as information contained in the attached Exhibits described below. 

VII. Description of the distribution of local, regional, and statewide benefits, as applicable,

Benefits are primarily local in nature. However, protection of the critical utilities and avoidance of loss of service impacts thousands of homes across Southern California. Strain would be placed on state, regional and local agencies to respond to the crisis, and the economic impacts of such an event would be felt state-wide. 

VIII. Identification of beneficiaries,

Residents and businesses within the County of Orange, Southern California Edison users, SMWD water and sewer users, State and local emergency response agencies, and more generally, residents and businesses throughout California.

IX. When the benefits will be received,

Benefits will be conferred on the affected parties as of the completion date of the Project. 

X. Uncertainty of the benefits,

The benefits were calculated based on damages experienced during the December 2010 storm event, the 2005 storm event, precipitation estimates, and storm classifications provided by Orange County Flood Control. Although the damages will be roughly proportional to the level of storms that occur, there is uncertainty in the benefits based on the amount and intensity of the flow rates, variations in urbanization and upstream erosion, and other variables. Despite this uncertainty, damages incorporated into the numerical analysis are based on historical damage and conservative predictions on how future damage will be mitigated. These estimates do not include the economic costs of low-risk, high cost impacts such as loss of water or sewer service, decimation of habitat, large-scale blackouts, or damage to downstream treatment facilities. As a result, the actual annual impacts are expected to be greater than the numerical estimates contained herein. 

XI. Description of any adverse effects.

There will be no adverse effects other than short term inconvenience to hikers and trail users and construction noise.  

XII. Narrative discussion that describes, qualifies, and supports the values entered in the tables.

Damage estimates for erosion caused by flood events is based on the $310,000 in repairs necessary to protect the vital utilities after the December 2010 storm event, which would be approximately classified as a 10-year storm event. Erosion for other flood events is assumed to be proportional to the peak 24-hour rainfall for the storm event, as measured at the Santiago Peak Station. The precipitation records for Santiago Station are attached as Exhibit E, storm event classification table from the Orange County Hydrology Manual is attached as Exhibit F, and the relevant calculations are attached as Exhibit G. 

As supported by the FEMA application and photos of the exposed utilities after the December 2010 storms, there is significant risk to the critical utilities described above during larger storm events. Scientech magazine estimates that utility undergrounding projects in California cost approximately $500,000 per mile of undergrounded utilities. If the pipes containing the critical utilities are damaged, it would be necessary to replace or relocate approximately 0.5 miles of utilities. Due to the critical nature of the utilities when compared with local street utilities, this estimate is very conservative. 

XIII. If possible, quantify estimates of economic flood damage reduction benefits using Table 19 as applicable.

Assuming a useful life of 25 years for the flood control facilities described in this application and a discount rate of 6%, the present value of estimated flood control benefits is equal to approximately $1,973,377. 

XIV. Documentation to support information presented in the project(s), including studies, reports, and technical data, which will be used to assess the project’s ability to produce the benefits claimed.

See Exhibit A - Gobernadora Hydraulics Presentation (excerpts), Exhibit B - FEMA Request for Emergency Funding, Exhibits C and D - photographic evidence of erosion and utility exposure, Exhibit E - Annual Precipitation Table for Santiago Peak Station, Exhibit F - Event Classification Table from Orange County Hydrology Manual, and Exhibit G - Santiago Peak Station Flood Event Table. 

XV. Describe Qualitatively: Other Flood Damage Reduction Benefits

The utilities described above provide electricity, water and sewer service to thousands of homes in Southern California. A total loss of service for any amount of time would have economic impacts in the tens of millions of dollars in lost wages, business revenues, emergency repairs, and user inconvenience (as described in the National Economic Development Analysis Manual, Army Corps of Engineers). Unfortunately, a defensible estimate of these impacts is not possible without performing additional studies. 

Resources

Further information concerning how to conduct flood risk management benefit-cost analyses can be found at:

Department of Water Resources Draft Economic Analysis Guidelines for Flood Risk Management (http://www.water.ca.gov/economics/guidance.cfm)
US Army Corps of Engineers National Economic Development Manuals: http://www.iwr.usace.army.mil/ned/
	Table 17- Annual Cost of Project 

	(All costs should be in 2009 Dollars)

	Project:  Gobernadora Multipurpose Basin

	 

	 
	Initial Costs
	Operations and Maintenance Costs (1)
	Discounting Calculations

	 
	(a)
	(b)
	(c)
	(d)
	(e)
	(f)
	(g)
	(h)
	(i)

	YEAR
	Grand Total cost From Table 7 
(row (i), column (d))
	Admin
	Operation
	Maintenance
	Replacement
	Other
	Total 
Costs
	Discount Factor
	Discounted Costs

	 
	
	
	
	
	
	
	 
	
	 

	 
	
	
	
	
	
	
	(a) +…+ (f)
	
	(g) x (h)

	2009
	$0
	$0
	$0
	$0
	$0
	$0
	$0
	1.000
	$0

	2010
	$0
	$0
	$0
	$0
	$0
	$0
	$0
	0.943
	$0

	2011
	$3,529,210
	$0
	$0
	$0
	$0
	$0
	$3,529,210
	0.890
	$3,140,984

	2012
	$6,900,023
	$0
	$0
	$0
	$0
	$0
	$6,900,023
	0.840
	$5,793,392

	2013
	$3,579,852
	$10,000
	$0
	$15,000
	$10,000
	$0
	$3,614,852
	0.792
	$2,863,301

	2014
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.747
	$26,154

	2015
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.705
	$24,674

	2016
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.665
	$23,277

	2017
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.627
	$21,959

	2018
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.592
	$20,716

	2019
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.558
	$19,544

	2020
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.527
	$18,438

	2021
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.497
	$17,394

	2022
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.469
	$16,409

	2023
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.442
	$15,481

	2024
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.417
	$14,604

	2025
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.394
	$13,778

	2026
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.371
	$12,998

	2027
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.350
	$12,262

	2028
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.331
	$11,568

	2029
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.312
	$10,913

	2030
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.294
	$10,295

	2031
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.278
	$9,713

	2032
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.262
	$9,163

	2033
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.247
	$8,644

	2034
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.233
	$8,155

	2035
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.220
	$7,693

	2036
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.207
	$7,258

	2037
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.196
	$6,847

	2038
	$0
	$10,000
	$0
	$15,000
	$10,000
	$0
	$35,000
	0.185
	$6,459

	Total Present Value of Discounted Costs (Sum of Column (i))
	$12,152,075

	Transfer to Table 20, column (c), Exhibit F: Proposal Costs and Benefits Summaries
	

	Comments:

	(1) The incremental change in O&M costs attributable to the project. 
	
	
	
	
	
	
	
	
	


	Table 18 - Event Damage

	
Hydrologic
	Exceedance Probability
	Volume of Rainfall (in) (1)
	Emergency maintenance due to flooding and erosion (2)
	Repair and replacement of utilities (3)
	Total Event Damage
	Event

	Event
	
	
	
	
	
	Benefit

	 
	
	
	Without Project
	With
	Without Project
	With
	Without Project
	With
	(Million $)

	 
	
	
	
	Project
	
	Project
	
	Project
	 

	(a)
	(b)
	(c)
	(d)
	(e)
	(f)
	(g)
	(h)
	(i)
	(j)

	 
	 
	 
	 
	 
	 
	 
	(d)+(f)
	(e)+(g)
	(r) – (s)

	2-Year
	0.50
	3.81 
	$183,972
	$0
	$0
	$0
	$183,972 
	$0 
	$183,972 

	5-Year
	0.20
	5.71 
	$275,717
	$0
	$0
	$0
	$275,717 
	$0 
	$275,717 

	10-Year
	0.10
	7.05 
	$340,421
	$0
	$125,000
	$0
	$465,421 
	$0 
	$465,421 

	25-Year
	0.04
	8.76 
	$422,991
	$0
	$125,000
	$0
	$547,991 
	$0 
	$547,991 

	50-Year
	0.02
	10.02 
	$483,832
	$0
	$125,000
	$0
	$608,832 
	$0 
	$608,832 

	100-Year
	0.01
	11.27 
	$544,190
	$0
	$125,000
	$0
	$669,190 
	$0 
	$669,190 

	
	
	
	
	Expected Annual Damage (4)
	$154,371 
	$0 
	$154,371 

	(1) See Exhibit A, Source: Orange County Flood Control.
	
	
	
	
	
	

	(2) "Without Project" figures based on SMWD request for public assistance from FEMA dated 2/10/11 (See Exhibit B). Damage from flooding and erosion projected to be proportional to peak rainfall at Santiago Peak Station. 
	
	
	
	

	(3) "Without Project" figures based on historical flood damage, undermining and likely damage to underground utilities. See Exhibit B for images of undermined utilities in December 2010 flood event. Scientech magazine reported average cost of utility undergrounding projects in California eual to $500,000 per mile. Based on 50% chance of utility replacement and one half mile of additional pipeline needed for repairs. 
	
	
	
	

	(4) Expected Annual Damage calculated based on incremental exceedance probability and average event-related damage, as described in DWR's February 2011 workshop. 
	
	
	
	


	Table 19 - Present Value of Expected Annual Damage Benefits 

	Project: Gobernadora Multipurpose Basin

	(a)
	Expected Annual Damage Without Project
	 
	$154,371 

	(b)
	Expected Annual Damage With Project
	 
	$0 

	(c)
	Expected Annual Damage Benefit 
	(a) – (b)
	$154,371 

	(d)
	Present Value Coefficient (1)
	 
	12.78 

	(e)
	Present Value of Future Benefits 
	(c) x (d)
	$1,973,377 

	
	Transfer to Table 20, column (e), Exhibit F: Proposal Costs and Benefits Summaries.
	
	

	
	 
	
	

	
	
	
	

	(1)  6% discount rate; 25-year analysis period.
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