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 Sulphur and Aliso Creek Stabilization Project

South Orange County Wastewater Authority

ATTACHMENT 8
BENEFITS AND COST ANALYSIS
I. Flood Damage Reduction Benefits

Tables 11 and 12 within this attachment and the narrative below describe the flood damage reduction benefits generated from the construction of this project.
a. Benefits Affected by Flood Damage
Flood events at this site could impact several of the project physical benefits listed in Attachment 7. The project physical benefits that would be impacted are as follows:

· Protect Existing Utilities: Flood events would cause further erosion to the south bank of the channel, thus endangering the utilities adjacent to the south bank. Exposure of utilities could cause failure of the pipes along with contaminates spilling into the channel.

· Channel Stabilization / Erosion Prevention: Flood events, as mentioned in the Aliso Creek F4 Geomorphic Assessment (See Att8_SWF_BenCost_2of2), would destabilize the channel. Thus limiting the protective capabilities of the channel banks.
· Flood Management: Flood events would further destabilize the channel, which in turn would impact the channel’s flood conveyance capabilities.
· Protect Access Road (unpaved maintenance road): Flood events would further erode the banks to the point that the access road would be unusable. If the road is unusable then there is no benefit being provided.
· Protect Culturally Sensitive Area: The north bank protects an area that has culturally sensitive materials located within it. A flood event could damage this site. However, culturally sensitive sites are not readily monetized, and therefore not included in the damages of this section.
The quantifiable, monetary impact of flood events is calculated below and supported by the following discussion. 

b. Event Damage If Flood Structures Fail

The primary, calculable flood damage reduction benefit is generated for the four utility lines that run through the project footprint. These utilities are estimated to be impacted from the erosion caused by several small floods, or perhaps even one large event. The erosion would expose these utilities to the elements, and thus the utilities would be assumed to require full replacement for the exposed section. The two 4-inch diameter sludge lines, which are in need of replacement currently, are anticipated to fail if exposed to the elements during a flood event. This failure would spill sludge into the channel, which in turn would require extensive clean up, closing of beaches downstream of the site and fines from environmental agencies.
Costs for rebuilding the banks and replacing the utilities, after the flood events, have been calculated in the tables below. It is estimated that the length of bank damaged for each hydrologic event are different and the estimated lengths are as follows:

· 10-year:
50 linear feet of bank
· 25-year:
100 linear feet of bank
· 50-year:
175 linear feet of bank
· 100-year:
250 linear feet of bank

The unit costs have been taken from the online RS Means construction cost estimating database, except for the cost of the fines. Fines would be assessed if contaminates spill into the channel. The size of the fine would be based on the amount of contaminates spilled, the potential for harm to the environment, and history of violations as noted in an article from the Orange County Register. The article, titled O.C. Sewage Spill Costly for Water District (published February 18, 2012)(See Att8BenCost_2of2), discusses the fines imposed after a broken 24-inch diameter pipe spilled sewage into Tijeras Creek in Rancho Santa Margarita, CA. That spill incurred a fine of $890,000, which was used as the basis for the fines in the estimates below. The cost of the fine used within this project is assumed to be 50% of the fine mentioned above. This percentage is considered conservative even though the pipes are smaller than the one in the article. The 4-inch sludge lines are under pressure at this location, and thus could spill a significant amount of contaminates if damaged. There is highly sensitive habitat in the project site and downstream of it, which could play a role in determining the size of the fine. Also, this assumed fine cost is the same across all flood events, because the same pipes are breaking and are assumed to release the same amount of sludge into the channel regardless of event size.
 The markup percentages used for mobilization/demobilization, construction management, and contingency are all readily used percentages accepted by the USACE in their cost estimating practices.
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CY 96 19.19 $           1,848 $          

LF 100 80.92 $           8,092 $          

LF 50 47.81 $           2,390 $          

LF 50 135.04 $         6,752 $          

CY 833 48.27 $           40,228 $        

SF 400 17.03 $           6,812 $          

SY 167 4.65 $             776 $             

LS 1 445,000 $       445,000 $      

511,898 $      

76,785 $        

61,428 $        

650,111 $      

162,528 $      

812,638 $      



Item

Pipe Earthwork

Sub Total Cost (1):



Total Damages

Revegetation

Fines



Sub Total Cost (2):

Rebuild Roadway

2 - 4" Sludge Line Replace

18" Sewar Line Replace

36" Effluent Pipe Replace

Bank Reconstruction

Mob / Demob (15%):

Constr. Mgmt. (12%)

Contingency (25%):

Total Cost:

10-year Event Damages
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CY 193 19.19 $           3,696 $          

LF 200 80.92 $           16,184 $        

LF 100 47.81 $           4,781 $          

LF 100 135.04 $         13,504 $        

CY 1,667 48.27 $           80,457 $        

SF 800 17.03 $           13,624 $        

SY 333 4.65 $             1,551 $          

LS 1 445,000 $       445,000 $      

578,796 $      

86,819 $        

69,456 $        

735,071 $      

183,768 $      

918,839 $      

36" Effluent Pipe Replace

Bank Reconstruction

Total Cost:

Item

Pipe Earthwork

2 - 4" Sludge Line Replace

18" Sewar Line Replace



Mob / Demob (15%):

Revegetation

Fines



Constr. Mgmt. (12%)

Rebuild Roadway

Total Damages

Sub Total Cost (2):

Contingency (25%):

25-year Event Damages



Sub Total Cost (1):
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CY 337 19.19 $           6,468 $          

LF 350 80.92 $           28,322 $        

LF 175 47.81 $           8,366 $          

LF 175 135.04 $         23,632 $        

CY 2,917 48.27 $           140,799 $      

SF 1,400 17.03 $           23,842 $        

SY 583 4.65 $             2,715 $          

LS 1 445,000 $       445,000 $      

679,143 $      

101,872 $      

81,497 $        

862,512 $      

215,628 $      

1,078,140 $    

50-year Event

Total Damages

Item

Pipe Earthwork

2 - 4" Sludge Line Replace

18" Sewar Line Replace

Revegetation



Sub Total Cost (1):



Mob / Demob (15%):

36" Effluent Pipe Replace

Bank Reconstruction

Rebuild Roadway

Fines



Constr. Mgmt. (12%)

Sub Total Cost (2):

Contingency (25%):

Total Cost:
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CY 481 19.19 $           9,240 $          

LF 500 80.92 $           40,459 $        

LF 250 47.81 $           11,951 $        

LF 250 135.04 $         33,761 $        

CY 4,167 48.27 $           201,142 $      

SF 2,000 17.03 $           34,060 $        

SY 833 4.65 $             3,878 $          

LS 1 445,000 $       445,000 $      

779,491 $      

116,924 $      

93,539 $        

989,953 $      

247,488 $      

1,237,441 $    

Item

Pipe Earthwork

2 - 4" Sludge Line Replace

18" Sewar Line Replace

36" Effluent Pipe Replace

100-year Event

Total Damages



Sub Total Cost (1):



Bank Reconstruction

Revegetation

Fines

Mob / Demob (15%):



Constr. Mgmt. (12%)

Sub Total Cost (2):

Rebuild Roadway

Contingency (25%):

Total Cost:


c. Probability Structural Failure

The probability of structural failure in this project is meant as the probability that the bank would erode to the point that the utility lines are exposed. The probabilities for each hydrologic event have been estimated by project engineers from Tetra Tech, Inc. (Patti Sexton, Vice President, (949)-809-5000), who have been heavily involved in the design of the project and have an understanding of the historic nature of the channel.
The without project failure probabilities have been estimated based on the assumption that several small events would be required to reach the failure point. However, there is a high likelihood of bank failure at the larger events. This is illustrated in the probabilities input into Table 11, column (d).

The with project probabilities of structural failure are all estimated to be zero. This is the case because the project is designed to contain the 100-year flood event. Thus no damages are expected for the with project condition.
d. Expected Annual Damages

The expected annual damages have been calculated from the estimated damages referenced above, and the probability of structural failure for the four hydrologic events (10-, 25-, 50- and 100-year) listed. Table 11 below calculates the expected annual damages for the without and with project conditions.

	Table 11 – Expected Annual Damage

	Hydrologic Event
	Event Exceedance Probability
	Event Damage if Flood Structures Fail
	Probability Structural Failure
	Expected Event Damage
	Interval Probability 
	Average Damage in Interval
	Average Damage in Interval times Interval Probability

	 
	
	
	Without Project
	With Project
	Without Project
	With Project
	
	Without Project
	With Project
	Without Project
	With Project

	(a)
	(b)
	(c)
	(d)
	(e)
	(f)
	(g)
	(i)
	(j)
	(k)
	(l)
	(m)

	 
	 
	 
	 
	 
	(c) x (d)
	(c) x (e)
	from (b)
	from (f)
	from (g)
	(i) x (j)
	(i) x (k)

	2-year
	0.50
	 $                     -   
	0
	0
	$0 
	$0 
	 
	 
	 
	 
	 

	10-year
	0.10
	$         812,638 
	0.25
	0
	$203,160 
	$0 
	0.40
	$101,580 
	$0 
	$40,632 
	$0 

	25-year
	0.04
	$         918,839 
	0.50
	0
	$459,420 
	$0 
	0.06
	$331,290 
	$0 
	$19,877 
	$0 

	50-year
	0.02
	 $       1,078,140 
	0.80
	0
	$862,512 
	$0 
	0.02
	$660,966 
	$0 
	$13,219
	$0 

	100-year
	0.01
	 $       1,237,441 
	0.99
	0
	$1,225,067 
	$0 
	0.01
	$1,043,790 
	$0 
	$10,438 
	$0 

	Expected Annual Damages, Without and With Project
	$84,166
	$0.00 


e. Present Value of Expected Annual Damage Benefits

The present value is based on the expected annual damages calculated above along with an assumed 6% discount rate and 50-year life cycle for the project. The calculated present value can be found in Table 12 below.

	Table 12 – Present Value of Expected Annual Damage Benefits

	Project:  Sulphur and Aliso Creek Stabilization Project 

	(a)
	Expected Annual Damage Without Project (1)
	 
	$84,166 

	(b)
	Expected Annual Damage With Project (1)
	 
	$0 

	(c)
	Expected Annual Benefit
	(a) – (b)
	$84,166 

	(d)
	Present Value Coefficient (2)
	 
	15.76

	(e)
	Present Value of Future Benefits 
Transfer to Table 17, column (d).
	(c) x (d)
	$1,326,621 

	(1)     This program assumes no land use changes in the floodplain. So, EAD will be constant over analysis period.

	(2)    6% discount rate; 50-year analysis period.

 




II. Non-Monetized Benefit Analysis

Some of the benefits listed in Attachment 7 are categorized as non-monetary benefits, because those benefits are not readily quantified in terms of monetary value. The benefits that are considered non-monetary are as follows:

· Improve Habitat / Vegetation

· Protect Culturally Sensitive Habitat

A discussion of the non-monetary benefits is provided in Table 13 below.

	Table 13 – Non-monetized Benefits Checklist

	No.
	Question
	Enter “Yes”, “No” or “Neg”

	 
	Community/Social Benefits
	 

	
	Will the proposal
	

	1
	Provide education or technology benefits?
	Yes

	 
	Examples are not limited to, but may include:
	The Project will provide much needed educational signage describing the environmental project features, such as the surrounding habitat, water quality benefits, and other environmental project features. The signage will be located near the highly utilized multi-use recreational trails (biking, hiking, running, equestrian, bird watching) to ensure user visibility. 



	
	-          Include educational features that should result in water supply, water quality, or flood damage reduction benefits?
	

	
	-          Develop, test or document a new technology for water supply, water quality, or flood damage reduction management?
	

	
	-          Provide some other education or technological benefit?
	

	2
	Provide social recreation or access benefits?
	Yes

	 
	Examples are not limited to, but may include:
	The Project will improve outdoor recreation opportunities by protecting the highly utilized multi-use recreational trails (biking, hiking, running, equestrian, bird watching) and culturally sensitive area. By reducing the degradation and erosion of the creeks, the Project will also provide more access to open space through establishing new vegetation/habitat and protecting access road for maintenance and emergency usage, while protecting a culturally sensitive area. improve aesthetics for the public by removing grouted rock. Additionally, the Project will provide much needed educational signage describing the habitat and environmental project features.

	
	-          Provide new or improved outdoor recreation opportunities?
	

	
	-          Provide more access to open space?
	

	
	-          Provide some other recreation or public access benefit?
	

	3
	 Help avoid, reduce or resolve various public water resources conflicts?
	Yes

	 
	Examples are not limited to, but may include:
	The Project will help provide more opportunities for public involvement in water management by including stakeholder coordination. The Project's public outreach will engage stakeholders in the project planning and environmental mitigation/enhancement process. Stakeholders will have the opportunity to learn about and provide input on the following project components: 1) Aesthetic Improvement (removing grouted rock and replacing with vegetation), 2) Educational signage, and 3) Protection of multi-use recreational trails (biking, hiking, running, equestrian, bird watching).  The Project will help avoid potential water quality fines by improving the water quality of  Aliso Creek and its Pacific Ocean outlet. The low flow swales will reduce bacteria loading to the Region’s beaches and creeks from the Aliso Creek Watershed to help comply with the  Bacteria TMDL for Beaches and Creeks of the Region.

	
	-          Provide more opportunities for public involvement in water management?
	

	
	-          Help avoid or resolve an existing conflict as evidenced by recurring fines or litigation?
	

	
	-          Help meet an existing state mandate (e.g., water quality, water conservation, flood control)?
	

	4
	Promote social health and safety?
	Yes

	 
	Examples are not limited to, but may include:
	The Project will promote social health and safety because it will protect the access road for maintenance and emergency usage, thereby increasing access to Aliso Creek for fire-fighting and critical services. The Project is needed to reduce the degradation and erosion of the confluence of Aliso and Sulphur Creeks and protect underground utilities. If the erosion continued, the public would be at risk of exposure to utilities, including two 4-inch diameter sludge force mains, one 18-inch diameter sewer line, and one 36-inch treated effluent pipeline that run approximately parallel to the south bank of the project. These utilities are at risk of being exposed due to the continued erosion of the channel banks. 

	
	-          Increase urban water supply reliability for fire-fighting and critical services following seismic events?
	

	
	-          Reduce risk to life from dam failure or flooding?
	

	
	-          Reduce exposure to water-related hazards?
	

	5
	Have other social benefits?
	Yes

	 
	Examples are not limited to, but may include:
	The Project protects a culturally sensitive area to Native Americans. The north bank of the channel contains culturally sensitive areas that are under threat of erosion. This project would eliminate the threat of erosion of Sulphur Creek.

	
	-          Redress or increase inequitable distribution of environmental burdens?
	

	
	-          Have disproportionate beneficial or adverse effects on disadvantaged communities, Native Americans, or other distinct cultural groups?
	

	 
	Environmental Stewardship Benefits:
	 

	
	Will the proposal
	

	6
	Benefit wildlife or habitat in ways that were not quantified in Attachment 7?
	Yes

	 
	Examples are not limited to, but may include:
	The Project will add stable riparian habitat and enhance wildlife protection and habitat by reducing degradation and erosion of the confluence of Sulphur and Aliso Creeks. Stabilizing the banks and controlling the flows will protect the culturally sensitive area and support new vegetation/habitat. Additionally, the Project will provide much needed educational signage describing the habitat and environmental project features, protect the highly utilized multi-use recreational trails (biking, hiking, running, equestrian, bird watching).

	
	-          Cause an increase in the amount or quality of terrestrial, aquatic, riparian or wetland habitat?
	

	
	-          Contribute to an existing biological opinion or recovery plan for a listed special status species?
	

	
	-          Preserve or restore designated critical habitat of a listed species?
	

	
	-          Enhance wildlife protection or habitat?
	

	7
	Improve water quality in ways that were not quantified in Attachment 7?
	Yes

	 
	Examples are not limited to, but may include:
	The Project will improve water quality in the following ways: » Divert non-storm runoff 
» Improve ocean water quality
» Protect existing utilities in Aliso Creek                                                                          » Protect beneficial uses 
» Protect and improve ecological resource areas, creeks and the coastline
» Environmental restoration
» Reduce excess erosion
» Reduce bacteria loading to the Region’s beaches and creeks from the seven watersheds of the Region to comply with the  Bacteria TMDL for Beaches and Creeks of the Region 

	
	-          Cause an improvement in water quality in an impaired water body or sensitive habitat? 
	

	
	-          Prevent water quality degradation?
	

	
	-          Cause some other improvement in water quality? 
	

	8
	Reduce net emissions in ways that were not quantified in Attachment 7?
	No

	 
	Examples are not limited to, but may include:
	 

	
	-          Reduce net production of greenhouse gasses?
	

	
	-          Reduce net emissions of other harmful chemicals into the air or water?
	

	9
	Provide other environmental stewardship benefits, other than those claimed in Sections D1, D3 or D4?
	The Project will improve Creek aesthetics for the public by removing existing grouted rock on the south bank and replacing it with vegetation.

	 
	Sustainability Benefits:
	 

	
	Will the proposal
	

	10
	Improve the overall, long-term management of California groundwater resources?
	No

	 
	Examples are not limited to, but may include:
	 

	
	-          Reduce extraction of non-renewable groundwater?
	

	
	-          Promote aquifer storage or recharge?
	

	11
	Reduce demand for net diversions for the regions from the Delta?
	No 

	12
	Provide a long-term solution in place of a short-term one?
	Yes

	 
	Examples are not limited to, but may include:
	The Project replaces a temporary flood control management, water quality, and habitat solution with a more permanent solution by including: construction of a RCB culvert extension, an earthen low flow swale, lateral storm drain system extension, north and south bank stabilization, erosion repair and bank protection along the existing roadway, and new natural vegetation/habitat. The purpose of the Project is to improve existing conditions of the reach near the confluence area between Aliso Creek and Sulphur Creek, as well as provide stabilization of existing banks to protect existing facilities and culturally sensitive area.

	
	-          Replace a temporary water supply with a more permanent supply?
	

	
	-          Replace a temporary water quality solution with a more permanent solution?
	

	
	-          Replace temporary flood control management with a more permanent solution?
	

	
	-          Replace temporary habitat with a more permanent solution?
	

	13
	Reduce water consumption on a permanent basis?
	No

	14
	Promote energy savings or replace fossil fuel based energy sources with renewable energy and resources?
	No

	 
	Examples are not limited to, but may include:
	 

	
	-          Reduce net energy use on a permanent basis?
	

	
	-          Increase renewable energy production?
	

	
	-          Include new buildings or modify buildings to include certified LEED features?
	

	
	-          Provide a net increase in recycling or reuse of materials?
	

	
	-          Replace unsustainable land or water management practices with recognized sustainable practices?
	

	15
	Improve water supply reliability in ways not quantified in Attachment 7?
	No

	 
	Examples are not limited to, but may include:
	 

	
	-          Provide a more flexible mix of water sources? 
	

	
	-          Reduce likelihood of catastrophic supply outages?
	

	
	-          Reduce supply uncertainty?
	

	
	-          Reduce supply variability?
	

	16
	Other (If the above listed categories do not apply, provide non-monetized benefit description)?
	 


III. Monetized Benefit Analysis

The one monetarily quantifiable benefit of this project is in regards to the improved water quality project benefit. The monetary benefit for this improvement can be calculated through the willingness to pay by individuals visiting the beach. Beach attendance is related to the water quality of the creek because the flows in Sulphur Creek drain into Aliso Creek and then into the Pacific Ocean at Aliso Beach. If the water quality of the creeks is poor, then beaches may be closed and some beach goers could be deterred from visiting the beach.
a. Beach Attendance

Research has shown that beach visitation has been impacted by decreased water quality. The study titled Regional Economic and Social Impact of Marine Pollution in Southern California (See Att8_SWF_BenCost_2of2) found that approximately 14% of beach goers stopped going to the beach due to water quality related reasons. Thus it can be reasoned that if water quality can be improved in some way, then a portion of the 14% of individuals who stopped attending the beach could be enticed to frequenting the beach once again. 
For this project, it has been assumed that a 1.5% increase in beach attendance would occur from the completion of this project and the increase in water quality created. This percentage is a conservative increase in estimated beach attendance. It is believed that due to the highly correlated association between Aliso Creek and Aliso Beach, those potential visitors could readily ascertain that a cleaner creek system would lead to cleaner waters downstream at Aliso Beach.

The increase at Aliso Beach, which has an average monthly attendance of 120,000 visitors as of 2003 (Aliso Beach Annual Summary 2003) (See Att8_SWF_BenCost_2of2), would increase annual attendance greatly. Thus an increase of 1.5% of visitors would result in a net annual increase of 21,600 visitors to Aliso Beach.

b. Daily Use Value

The monetary value for beach attendance has been taken from the Economic Value and Impact of Water Quality Change for Long Beach in Southern California report (See Att8_SWF_BenCost_2of2), which was completed in 2007. This report determined that the average beach visitor to beaches throughout Los Angeles and Orange County spent approximately $20.33 per person. Accounting for inflation, the average cost per person amounts to approximately $21.35 in 2013 dollars. This value is utilized, along with the estimated increase in visitors to Aliso Beach from above, to calculate the estimated monetary benefit of the improved water quality provided by the Sulphur and Aliso Creek Stabilization Project. The total monetary benefit can be found in Table 14 below.
c. Total Present Value of Discounted Monetary Benefits

Table 14 provides a yearly look at the quantifiable monetary benefits listed above. The only benefit used in the table is the improved water quality benefit. This benefit will be incurred by the project yearly. So for each year after construction, the increase in beach goers is seen in column (f). The daily use value mentioned above is applied to generate the annual value which is then discounted, with appropriate factors, to generate the total present value of the discounted benefits at the very bottom.

	Table 14 – Annual Benefit

	(All benefits should be in 2012 dollars)

	Project: Sulphur and Aliso Creek Stabilization Project

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

	Year
	Type of Benefit
	Measure of Benefit
(Units)
	Without Project
	With Project
	Change Resulting from Project
(e) – (d)
	Unit $ Value (1)
	Annual $ Value (1)
(f) x (g)
	Discount Factor (1)
	Discounted Benefits (1)
(h) x (i)

	2012
	 
	 
	 
	 
	 
	 
	 
	1.000
	$0

	2013
	 
	 
	 
	 
	 
	 
	 
	0.943
	$0

	2014
	 
	 
	 
	 
	 
	 
	 
	0.890
	$0

	2015
	 
	 
	 
	 
	 
	 
	 
	0.840
	$0

	2016
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.792
	$365,239

	2017
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.747
	$344,487

	2018
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.705
	$325,118

	2019
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.665
	$306,671

	2020
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.627
	$289,147

	2021
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.592
	$273,007

	2022
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.558
	$257,327

	2023
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.527
	$243,031

	2024
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.497
	$229,197

	2025
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.469
	$216,284

	2026
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.442
	$203,833

	2027
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.417
	$192,304

	2028
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.394
	$181,697

	2029
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.371
	$171,090

	2030
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.350
	$161,406

	2031
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.331
	$152,644

	2032
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.312
	$143,882

	2033
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.294
	$135,581

	2034
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.278
	$128,202

	2035
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.262
	$120,824

	2036
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.247
	$113,907

	2037
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.233
	$107,450

	2038
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.220
	$101,455

	2039
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.207
	$95,460

	2040
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.196
	$90,387

	2041
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.185
	$85,315

	2042
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.174
	$80,242

	2043
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.164
	$75,630

	2044
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.155
	$71,480

	2045
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.146
	$67,329

	2046
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.138
	$63,640

	2047
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.130
	$59,951

	2048
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.123
	$56,723

	2049
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.116
	$53,495

	2050
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.109
	$50,266

	2051
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.103
	$47,499

	2052
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.097
	$44,733

	2053
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.092
	$42,427

	2054
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.087
	$40,121

	2055
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.082
	$37,815

	2056
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.077
	$35,509

	2057
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.073
	$33,665

	2058
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.069
	$31,820

	2059
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.065
	$29,975

	2060
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.061
	$28,131

	2061
	Improved Water Quality
	Beach Visitors
	1,440,000
	1,461,600
	21,600
	$21.35
	$461,160
	0.058
	$26,747

	Total Present Value of Discounted Benefits Based on Unit Value
(Sum of the values in Column (j) for all Benefits shown in table)
	$6,012,143

	Comments:


IV. Project Benefits and Cost Summary

a. Project Costs

Table 16 below, contains the annual project costs for completing the Sulphur and Aliso Creek Stabilization Project. Construction is assumed to be completed in 2015, and initial costs for this construction have been taken from Table 6. Some minor maintenance would be required yearly. It is assumed that $5,000 per year would account for yearly inspections and small repairs and/or clean up that could be required. However, the first three years after construction would require more maintenance as more work would be required to insure the vegetation that is placed takes hold and is capable of growing naturally. So the first three years after construction have higher maintenance costs.

	Table 16 – Annual Costs of Project

	(All costs should be in 2012 Dollars) 

	Project: Sulphur and Aliso Creek Stabilization Project

	 
	Initial Costs
Grand Total Cost from Table 6
(row (i), column (d))
	Adjusted Grant Total Cost
	Annual Costs
	Discounting Calculations

	
	
	
	Admin
	Operation
	Maintenance
	Replacement
	Other
	Total Costs
(a) +…+ (g)
	Discount Factor
	Discounted Project Costs
(h) x (i)

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

	2012
	 
	 
	 
	 
	 
	 
	 
	0
	1.000
	0

	2013
	 
	 
	 
	 
	 
	 
	 
	0
	0.943
	0

	2014
	 
	 
	 
	 
	 
	 
	 
	0
	0.890
	0

	2015
	6,737,548
	 
	 
	 
	 
	 
	 
	6,737,548
	0.840
	5,659,540

	2016
	 
	 
	 
	 
	20,000
	 
	 
	20,000
	0.792
	15,840

	2017
	 
	 
	 
	 
	15,000
	 
	 
	15,000
	0.747
	11,205

	2018
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.705
	7,050

	2019
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.665
	6,650

	2020
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.627
	6,270

	2021
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.592
	5,920

	2022
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.558
	5,580

	2023
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.527
	5,270

	2024
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.497
	4,970

	2025
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.469
	4,690

	2026
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.442
	4,420

	2027
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.417
	4,170

	2028
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.394
	3,940

	2029
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.371
	3,710

	2030
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.350
	3,500

	2031
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.331
	3,310

	2032
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.312
	3,120

	2033
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.294
	2,940

	2034
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.278
	2,780

	2035
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.262
	2,620

	2036
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.247
	2,470

	2037
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.233
	2,330

	2038
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.220
	2,200

	2039
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.207
	2,070

	2040
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.196
	1,960

	2041
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.185
	1,850

	2042
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.174
	1,740

	2043
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.164
	1,640

	2044
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.155
	1,550

	2045
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.146
	1,460

	2046
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.138
	1,380

	2047
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.130
	1,300

	2048
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.123
	1,230

	2049
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.116
	1,160

	2050
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.109
	1,090

	2051
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.103
	1,030

	2052
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.097
	970

	2053
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.092
	920

	2054
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.087
	870

	2055
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.082
	820

	2056
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.077
	770

	2057
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.073
	730

	2058
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.069
	690

	2059
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.065
	650

	2060
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.061
	610

	2061
	 
	 
	 
	 
	10,000
	 
	 
	10,000
	0.058
	580

	Total Present Value of Discounted Costs (Sum of Column (j))
Transfer to Table 17, column (c), Proposal Benefits and Costs Summaries
	5,801,565


b. Proposal Benefits and Costs Summary

Table 17 below provides the summary of total benefits and total costs calculated within this proposal.

	Table 17 – Proposal Benefits and Costs Summary

	Proposal: ______________________________

	Agency:   _____________________________

	Project
	Project Proponent
	Total Present Value Project Costs (1)
	Total Present Value Project Benefits
	From Section D2 – 
Briefly describe the main Non-monetized benefits

	
	
	
	From Section D2 –
Flood Damage Reduction (2)
	From Section D3 –
Monetized (3)
	Total
	

	(a)
	(b)
	(c)
	(d)
	(e) 
	(f) = (d) + (e)
	(g)

	Sulphur and Aliso Creek Stabilization Project
	 
	$5,801,565
	$1,326,621 
	$6,012,143
	$7,338,764 
	Non-monetary benefits include improved habitat and culturally sensitive area preservation  

	(1)    From Table 16  
	 
	 
	 
	 
	 

	(2)    From Table 12 
	
	
	
	
	

	(3)    From Table 14 
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