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South Orange County WMA


ATTACHMENT 9
SOUTH ORANGE COUNTY IRWM IMPLEMENTATION GRANT PROPOSAL

ECONOMIC ANALYSIS: FLOOD DAMAGE REDUCTION
The Shadow Rock Detention Basin Facility Urban Water Recovery Project will provide Flood Damage reduction Benefits as described below.

I. Narrative of Flood Damage Reduction Costs in Table 17

a. Economic Costs

The net present value of total costs of the project as calculated in Table 17-2 is $781,087. The initial costs are expected occur to in 2011.  These initial costs are identical to those included in Budget Table 17-2.  The Operations and Maintenance costs of the project will accrue once the project is operational in 2012.  The Operations and Maintenance Costs breakdown as follows:

	Cost Type
	Cost Incurred

	Administration Costs

Include ½ Hour per Month for meter reading and accounting of water recovered.
	$450.00 per Year



	Operations Costs


	$3,200.00 per Year

	Maintenance Costs


	$4,353.00 per Year

	Replacement Costs

Includes the replacement cost for the station pump (based upon a ten year life span)
	$17,880.00 in 2022


b. Project Cost Details 

The Operational, Maintenance, and Replacement Costs for the Shadow Rock Detention Basin Facility project are based upon the prorated costs from other similarly designed District systems, i.e. Dove Creek and Tick Creek Dry Season Water Recovery projects.

	Table 17-2. Annual Cost of Project 

	(All costs should be in 2009 Dollars)

	Project:  Shadow Rock Detention Basin Facility - Urban Water Recovery Project

	

	 
	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 
(a) +…+ (f)
	Discount Factor
	Discounted Costs(g) x (h)

	2009
	$16,000
	$0
	$0
	$0
	$0
	$0
	$16,000
	1.000
	$16,000

	2010
	$4,000
	$0
	$0
	$0
	$0
	$0
	$4,000
	0.943
	$3,772

	2011
	$751,840
	$0
	$0
	$0
	$0
	$0
	$751,840
	0.890
	$669,138

	2012
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.840
	$6,723

	2013
	0
	450
	3200
	4353
	0
	0
	$8,003
	0.792
	$6,338

	2014
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.747
	$5,978

	2015
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.705
	$5,642

	2016
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.665
	$5,322

	2017
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.627
	$5,018

	2018
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.592
	$4,738

	2019
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.558
	$4,466

	2020
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.527
	$4,218

	2021
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.497
	$3,977

	2022
	$0
	$450
	$3,200
	$4,353
	$17,880
	$0
	$25,883
	0.469
	$12,139

	2023
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.442
	$3,537

	2024
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.417
	$3,337

	2025
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.394
	$3,153

	2026
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.371
	$2,969

	2027
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.350
	$2,801

	2028
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.331
	$2,649

	2029
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.312
	$2,497

	2030
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.294
	$2,353

	2031
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.278
	$2,225

	2032
	$0
	$450
	$3,200
	$4,353
	$0
	$0
	$8,003
	0.262
	$2,097

	Project Life
	
	
	
	
	
	
	
	…
	

	Total Present Value of Discounted Costs (Sum of Column (i))
	$781,087

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

	Comments: Project operational in 2012. Admin cost consist of 1/2 hour per month for meter reading and accounting of water recovered. Operational, maintenance, and replacement costs are based on prorated hp costs from other similar systems (i.e. Dove Creek and Tick Creek Dry Season Water Recovery projects) and similar maintenance costs. Pump replacement costs based on pump quotation for facility plus 10.5 hour labor, 3 operators at 3.5 hrs each, plus equipment for removal and installation.


II. Narrative for Flood Reduction Benefits
Trabuco Canyon Water District’s (TCWD) existing Shadow Rock Detention Basin Facility is a man-made facility that receives runoff from the Trabuco Highlands community and conveys it to the existing storm drain system. TCWD and the City of Rancho Santa Margarita propose to modify the existing facility to recover urban runoff, while ensuring the maintenance of the existing facility’s original design for flood protection. The facility modifications include a wet well and pump station that would also provide additional flood control benefits to the detention basin.

1. Avoided Physical Damage

Buildings and Landscape

The project maintains the original design of the detention basin facility, which would temporarily contain excess storm runoff from the upper Trabuco Highlands community and prevent it from flooding the adjacent nursery property and a section of homes in the lower Robinson Ranch community. The project site will avoid the build up of trash, debris, sediment, silt, and vegetative overgrowth by maintaining the original design of the facility and through annual maintenance, thus ensuring the effective operation of the detention basin and avoiding the potential physical damage to downstream buildings and landscapes.

2. Avoided Loss of Functions

NET Loss of Business Income

The project maintains the original design of the storm water detention basin, which would temporarily contain excess storm runoff from the upper Trabuco Highlands community and prevent it from flooding the adjacent nursery property. Extreme floodwaters and storm drain system overflows can potentially cause excessive runoff and flood waters to enter the adjacent nursery, which could result in the damage of nursery products and create a loss of business income.

3. Avoided Emergency Response Costs

Dewatering/Debris Removal/Clean Up Costs

The Shadow Rock Detention Basin Facility will assist TCWD in the effective management and control of the urban water runoff flow. The continual management of the Shadow Rock Detention Basin Facility by TCWD will result in the avoidance of potentially extensive dewatering, debris removal, and unknown clean up costs in the future. Historically, there has been a substantial amount of vegetation and debris build up at the project site, compounded with a lack of consistent maintenance and abatement which could result in emergency response costs. 

Emergency Flood Management System Repairs

The Shadow Rock Detention Basin Facility will assist TCWD in the avoidance of any potential Emergency Flood Management System Repairs through the continual management and control of debris buildup, sediment accumulation, vegetation overgrowth, and other vectors that could result in the poor performance of the facility and the loss of flood control basin capacity.

4. Avoided Public Safety and Health Impacts

· Not Applicable
III.  Narrative for Values in Table 18-19
To determine values for flood damage reduction benefits, expected annual damage (EAD) costs and present values were determined with and without the project. The difference in EAD values with and without the project was calculated and its future present value determined.  EAD calculations were based on plotting of the estimated annual damages incurred for each probability of flood events.  The following three (3) hydrologic events and corresponding event probabilities were used:

Hydrologic Event
Event Probability
10 year     


0.1

25 year



0.04

100 year


0.01

The hydrologic events selected were based on the typical storm drain facility design criteria assumed used for the Shadow Rock Detention Basin. The original design drawings indicate the basin outlet is sized to regulate flows for an 18-hour cycle for a 100-year storm with a 6-hour duration, therefore it is assumed that hydrologic events of 10 and 25 year could also be accommodated.

The analysis also assumed or included the following:

· 20 year period, given the service life of the facility proposed

· Small project area, available original drawings of facility

· Conservative and typical home value as obtained through the website showing home values and recent home sales in the area

· Probability structural failure values assumed reduced and not completely eliminated. The structural failure values were reduced by 50 percent with the project due to proper maintenance and operation of the facility per the original design.

· Conservative percent damage of homes or business as shown in the table below:

	Hydrologic Event
	Homes Damaged (1)
	Typ. Home Value
	% Damage to Homes
	Estimated Home Damage
	Estimated Nursery Damage
	Total Damage

	10 year
	3
	$500,000 
	1
	$15,000 
	 $ 0   
	$15,000 

	25 year
	9
	$500,000 
	5
	$225,000 
	 $25,000 
	$250,000 

	100 year
	40
	$500,000 
	10
	$2,000,000 
	 $ 50,000 
	$2,050,000 


In the table above, the 10 year event assumes 3 homes damaged, at 1 percent of their current value. Three homes are near the area of the storm drain outlet that could potentially flood. 25 year event assumes nine homes damaged based on site layout on the original drawings, likewise the 40 homes assumed damage are based on the site layout as shown on the drawings.  For the nursery calculations, of the 205 acres available, only 150 acres were assumed as active and of this amount only a fraction were assumed significantly impacted for the 25 year and 100 year events and none assumed for the 10 year event.
A plot loss frequency curve was developed using the EAD with and without the project. Because the project and area analyzed is quite small, the FRAM model was not required.  Calculations were based on the difference in the areas under the loss frequency curves by conducted hand calculations using triangles to determine the EAD benefit.
	Table 18-2. Event Damage
Project:  Shadow Rock Detention Basin Facility - Urban Water Recovery Project

	Hydrologic
	Event Probability
	Damage if Flood Structures Fail
	Probability Structural Failure
	Event Damage
	Event

	Event
	
	
	
	
	Benefit

	 
	
	
	Without Project
	With
	Without Project
	With
	(Million $)

	 
	
	
	
	Project
	
	Project
	 

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

	 
	 
	 
	 
	 
	(c) x (d)
	(c) x (e)
	(f) – (g)

	10-Year
	0.1
	$15,000
	0.5
	0.25
	$7,500
	$3,750
	$3,750

	25-Year
	0.04
	$225,000
	0.75
	0.375
	$168,750
	$84,375
	$84,375

	100-Year
	0.01
	$2,000,000
	1
	0.5
	$2,000,000
	$1,000,000
	$1,000,000



[image: image1]
	Table 19-2. Present Value of Expected Annual Damage Benefits 

	Project:  Shadow Rock Detention Basin Facility - Urban Water Recovery Project

	(a)
	Expected Annual Damage Without Project (1)
	 
	$32,307 

	(b)
	Expected Annual Damage With Project (1)
	 
	$16,154 

	(c)
	Expected Annual Damage Benefit 
	(a) – (b)
	$16,153 

	(d)
	Present Value Coefficient (2)
	 
	11.469

	(e)
	Present Value of Future Benefits 
	(c) x (d)
	$185,259 

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

	(1)  This program assumes no population growth thus EAD will be constant over analysis period.
	
	

	(2)  6% discount rate; 20-year analysis period (could vary depending upon life cycle of project).
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