Yuba Region IRWMP
Drought Grant Solicitation 2014
Yuba Region Drought Emergency Response Proposal 
Attachment 3: Project Justification Requirements

This attachment contains all Project Justification criteria required by the California Department of Water Resources’ 2014 IRWM Drought Solicitation Proposal Solicitation Package (PSP).
The requirements are listed below in the order in which they appear in the PSP. 
A. Project Summary Table (Table 4)
B. Project Description
C. Regional Map and Project Map
D. Project Physical Benefits (Table 5)
E. Technical Analysis of Physical Benefits Claimed
F. Cost Effectiveness Analysis (Table 6)
A. Project Summary Table (Table 4)
	[bookmark: RANGE!A1]Table 4 – 2014 IRWM Drought Solicitation Project Summary Table

	Drought Project Element
	Project Name/ID

	D.1
	Provide immediate regional drought preparedness 
	 Forbestown Ditch

	D.2
	Increase local water supply reliability and the delivery of safe drinking water
	 Forbestown Ditch

	D.3
	Assist water suppliers and regions to implement conservation programs and measures that are not locally cost-effective
	 

	D.4
	Reduce water quality conflicts or ecosystem conflicts created by the drought
	 

	IRWM Project Element
	 

	IR.1
	Water supply reliability, water conservation, and water use efficiency
	 Forbestown Ditch

	IR.2
	Stormwater capture, storage, clean-up, treatment, and management
	 

	IR.3
	Removal of invasive non-native species, the creation and enhancement of wetlands, and the acquisition, protection, and restoration of open space and watershed lands
	 

	IR.4
	Non-point source pollution reduction, management, and monitoring
	 

	IR.5
	Groundwater recharge and management projects
	 

	IR.6
	Contaminant and salt removal through reclamation, desalting, and other treatment technologies and conveyance of reclaimed water for distribution to users
	 

	IR.7
	Water banking, exchange, reclamation, and improvement of water quality
	 Forbestown Ditch

	IR.8
	Planning and implementation of multipurpose flood management programs
	 

	IR.9
	Watershed protection and management
	 Forbestown Ditch

	IR.10
	Drinking water treatment and distribution
	 

	IR.11
	Ecosystem and fisheries restoration and protection
	 


B. Project Description

The North Yuba Water District (District) proposes to install ten miles of high-density polyethylene (HDPE) pipe in an existing open and unlined water conveyance canal. 

This project will help alleviate drought by:
· Providing immediate regional drought preparedness, and
· Increasing local water supply reliability and the delivery of safe drinking water.

Provide Immediate Regional Drought Preparedness: 
Immediate drought preparedness suggests projects that contribute to sustainable long-term water supply, adding a level of “robust-ness” to a region’s water system and thereby helping with immediate needs as well as adding adaptability over the long term. This project will increase the efficiency of Forbestown Ditch, which currently has an estimated 46% loss rate, resulting in the loss of at least 3,300 af on an annual basis, would conserve very close to 100% of this water over the long term. 

The North Yuba Water District (formerly the Yuba County Water District) receives 100% of its potable water supply and a portion of its irrigation water supply through the Forbestown Ditch, which provides irrigation and domestic water to the residents in the communities of Forbestown, Rackerby, Brownsville, Dobbins, Challenge, and Oregon House. The service area is predominantly considered a disadvantaged community (DAC). 
 
The Forbestown Ditch is in need of major repair/replacement and is subject to facility failures due to erosion. This project will replace the existing unlined ditch with a pipeline. The combination of piping and lining proposed for this piece of infrastructure originally constructed in the 1800s would decrease leaks to a negligible amount. The project is estimated to save a minimum of 3,300 acre-feet of water per year. HDPE pipe has an expected life of 50 years. The expected water savings over this time is 165,000 acre-feet.

Increase Local Water Supply Reliability and the Delivery of Safe Drinking Water:
Reliability of water for agriculture use is more important than the total availability of the water supply. When agriculturalists know what is going to be available, they can plan accordingly. That is one of the biggest challenges for agriculturalists served by the NYWD system: they don’t know, from year to year, what will be available and what the cost will be. Decreasing losses on the Forbestown Ditch will enhance reliability for agricultural users.

This project will also enhance reliability for the NYWD as a whole, from a water supply and a cost perspective. While predicting droughts will always remain a challenge, expanding the capacity of the system through the restoration of the Forbestown Ditch will allow the NYWD greater leeway in the amount of water they can get through the SFWPA system without the cost of foregone power. In addition, even in drought years the water that is available to them through their water rights on the tributary creeks in the Yuba watershed will be used efficiently, without system losses.

Safe drinking water is a challenge in the current system. The Forbestown Ditch is an open ditch, which results in the deposition of leaves and needles from the surrounding forested area, as well as sediment. In some cases in the recent past, biologically harmful pollution has been accidentally put into the canal. In one particular case, a septic cleaning service truck tipped over near the canal, flooding this waterway with the material from pumped septic tanks. Open ditches lend themselves toward this type of accident. While the primary goal of this project is to address losses, a secondary goal is to ensure that the water on its way to the water treatment plant, for delivery to potable systems throughout the region, remains clean and contaminant-free.
C. Regional Map and Project Map 

Immediately below is the Yuba Region map, including the border of the IRWM planning region, groundwater basins, and the location of the NYWD office and project location.

[bookmark: _GoBack]

Immediately below is the project map, showing the geographic location of the project, the work boundaries (including immediately around the canal as well as the NYWD main office), water resources affected (solely surface water), DAC locations, and proposed monitoring locations. 

D. Project Physical Benefits (Table 5)

	[bookmark: RANGE!A1:A5]Table 5 – Annual Project Physical Benefits

	Project Name: Forbestown Ditch

	Type of Benefit Claimed: Water Conservation

	Units of the Benefit Claimed : Acre Feet

	Additional Information About this Benefit: Piping will prevent water from leaking, seeping, or evaporating.

	(a)
	(b)
	(c)
	(d)

	 
	Physical Benefits

	Year
	Without Project
	With Project
	Change Resulting from Project

	
	
	
	(b) – (c)

	2014
	4700 
	
	Project to be constructed in 2015

	2015
	4700 
	7100
	An additional 3,300 acre feet of water delivered 

	2016
	9400
	14200
	An additional 6,600 acre feet of water delivered 

	Etc.
	 
	 
	 

	Last Year of Project Life
	235000 
	355000
	An additional 165,000 acre feet of water delivered

	Comments:  The estimated amount of total water supply conserved on an annual basis is 46%. The design life of the proposed pipe is 50 years (although studies have shown that HDPE pipe can have a life expectancy of 100 years - Jana Laboratories and the Plastic Pipe Institute[footnoteRef:1]); therefore, conservation of up to 3,300 acre feet of water on an annual basis over the course of 50 years will result in a cumulative conservation of up to 165,000 acre feet of water. [1:  https://plasticpipe.org/pdf/press-release-jana-lab-tech-report.pdf] 




The District’s average annual acre-feet of water supply (water delivered) is 4,700 acre-feet of water per year with approximately 900 service connections. The District has a current average water loss of approximately 3,300 acre-feet. These losses have occurred through major leaks, seepage, evaporation, and dense vegetative growth along the entire length of the canal.

By piping and lining the Forbestown Ditch this project proposes an estimated annual conservation of 3,300 AF after implementation. This volume constitutes a 46% increase in total supply volume based on the following calculation:

Estimated Amount of Water Conserved = 3,300/AF = 0.46
Average Annual Water Supply = 7,100/AF

E. Technical Analysis of Physical Benefits Claimed

The District’s average annual acre-feet of water supply (water delivered) is 4,700 acre-feet of water per year with approximately 900 service connections. The District has a current average water loss of approximately 3,300 acre-feet in the Forbestown Ditch. These losses have occurred through major leaks, seepage, evaporation, and dense vegetative growth along the entire length of the canal.[footnoteRef:2] [2:  These estimates come from a previous grant application (Bureau of Reclamation WaterSMART 2013) and an engineering report: Upper Forbestown Canal Piping Project (January 2013 – page 8-9), and North Yuba Water District Irrigation and Domestic Water Delivery Feasibility Study (August 2012 – page 2-2, etc.). The entirety of these documents has contributed to the estimation of these numbers, as well as the type of rehabilitation that will work on the Forbestown Ditch. The savings estimates are based on measurements that occur at the diversion points, contribution points, and at the water treatment plant. This is original data collected by NYWD staff.] 


Inflow/outflow tests have been conducted monthly for the last twelve years. Acre-feet measurements are taken at the beginning of the Forbestown Ditch (at Woodleaf Penstock), at each diversion point and at the end of the Ditch (the water treatment plant). Table 1 shows computed yearly results for 2011 and 2012. The water losses were determined by adding the SF-14 Turnout and Oroleve Creek releases. Then subtracting the water delivered to the Costa Creek Diversion, South Feather Water & Power Agency (SFWPA), and the Water Treatment Plant (WTP) from the water released.

(SF-14 + Oroleve Creek) – (Costa Creek + WTP + SFWPA) = AF Water Lost

Table 1: Water Loss in Acre-Feet

	Year
	Releases
	Diversions/
Deliveries
	Loss
	Percentage

	
	SF-14 Turnout
	Oroleve Creek
	Costa Creek
	WTP
	SFWPA
	
	

	2012
	6317
	683
	1270
	777
	1770
	3,182 AF
	45%

	2011
	5687
	901
	683
	835
	1525
	3,545 AF
	54%



The post-project seepage/leakage losses are expected to be well within the industry standard, 10% margin of error, for gauging stations. The expected savings is at least 3,300 acre-feet annually. The anticipated annual transit loss reductions in terms of acre-feet per mile are 469AF/mile. The seepage reductions will be verified by gauging stations. This was determined based upon the canal being an enclosed/contained system at project completion. The 30 inch HDPE pipe that will be used for the project is D-wall, bell/spig watertight piping. This high-density durable pipe will not allow water to leak, seep, or evaporate.

The total average annual water supply in acre-feet is 7,100. The estimated amount of water conserved is 3,300 AF.
Estimated Amount of Water Conserved = 3,300/AF
Average Annual Water Supply = 7,100/AF

Based on the calculation above, the total water supply conserved will be 46%.

Recent and historic conditions suggest that, without improved Forbestown Ditch efficiency, agricultural users will continue to receive a zero allocation during drought years, impacting the region’s economy. In addition, water prices for the amount of water purchased via the SFWPA will severely impact the District’s bottom line because of the losses that must be covered. In addition to water losses and drought, the ditch has been contaminated on several occasions due to its proximity to roadways and the open nature of the ditch. Septic waste spills have made it into the ditch, in addition to forest litter and sediment. Closing the ditch will address these water quality issues, as well as the primary issue of losses and supply.

Without this project, the District will continue to be unable to deliver agricultural water supply to irrigators, and water prices will undoubtedly go up. There are no substitute projects for increasing Forbestown Ditch efficiency: this is the artery of the District, and requires attention. This project is the primary project for the NYWD Board of Directors; no project will be undertaken, less emergency response, until the Forbestown Ditch is repaired.

Physical benefits were estimated using previously-developed engineering reports and loss estimates (see footnote #2, above), which were based on physical measurements of losses as described above. The sole action required to obtain these physical benefits is to address the losses along the Forbestown Ditch. This action must be taken on a physical basis, as no policy could achieve the savings that this single action would accomplish for the NYWD.

Potential adverse physical effects include temporary disturbance of the canal bench when construction moves through an area. This geography is already disturbed, however, and the bench is wide enough for construction equipment to pass without significant environmental damage. Reducing losses through increasing Ditch efficiency will decrease the amount of seepage available to surrounding vegetation. While the vegetation surrounding Forbestown Ditch is not significantly different from that of the surrounding area, this seepage is undoubtedly feeding some of the trees and shrubs in the immediate vicinity. While piping will end this water availability, because the vegetation makeup is similar to the surrounding area, it is doubtful that any significant vegetative loss will occur.

F. Cost Effective Analysis (Table 6)
	Table 6 – Cost Effective Analysis

	Project name: Forbestown Ditch

	Question 1 
	Water Conservation

	Question 2
	Have alternative methods been considered to achieve the same types and amounts of physical benefits as the proposed project been identified? Yes

	
	If no, why?

	
	If yes, list the methods (including the proposed project) and estimated costs.

Professional opinion has resulted in discussions of the Forbestown Ditch being lined, but not piped. While this would be significantly less expensive (between $1 and $2 million), the NYWD would still have losses from evaporation and with Ditch water quality. 
Kennedy/Jenks Consultants prepared a North Yuba Water District Irrigation and Domestic Water Delivery Feasibility Study in 2013, the resulting cost from the ditch piping alternative was more than $5 million. The District has implemented some of the suggestions since then, but Forbestown Ditch remains unimproved as a whole.

	Question 3
	If the proposed project is not the least cost alternative, why is it the preferred alternative? Provide an explanation of any accomplishments of the proposed project that are different from the alternative project or methods. 

This study identified piping as the preferred option, noting that conversion of the open ditch to a pipeline would:
· Improve the reliability of flow to the District’s water treatment plant;
· Improve water quality delivered to the District;
· Increase capacity to meet existing and future demands; and
· Improve facility safety.
While piping is the more expensive option (between $4.5 and $5 million), it is preferred for the above-noted reasons.

	Comments:



The total project cost is $4,650,000. The annual water conserved is estimated to be 3,300 AF. The expected life of the improvement is 50 years. This cost is reasonable because with an improvement life of 50 years, the cost comes to $28.18 per acre-foot conserved. With such a long improvement life, the cost is only $0.56 per year, per acre-foot. Although studies (Jana Laboratories and the Plastic Pipe Institute) have shown that HDPE pipe can have a life expectancy of 100 years, it is recognized 50 years is the more generally accepted lifespan.

Total Project Cost
(Acre-Feet Conserved x Improvement Life)

Total Project Cost = $4,650,000
(3,300AF x 50 years) = 165,000

Based on this calculation, the cost per acre-foot of water saved over the improvement life of the project is $28.18.
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