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Introduction

This white paper outlines the suggested Water Year Type classification for the MF Project.  This Water Year Type classification approach utilizes the unimpaired inflow to Folsom Reservoir to divide historic hydrology into different year classes for analysis and development of instream flow schedules.

The unimpaired inflow to Folsom Reservoir is predicted based on measurement and forecast information published by the California Department of Water Resources (DWR) Bulletin 120 report of water conditions published each month from February through May.  Snow surveys are usually done on or about February 1, March 1, April 1 and May 1, weather permitting.  The DWR Bulletin 120 forecasts are published a week to ten days following the completion of the snow surveys.  The May forecast determines the water year type until the following February.  

MFP Water Year Classifications

For the MF Project, suggested Water year Type classifications were based on inspection of historic hydrologic records for the MF Project, generally from 1975 through 2006 (the hydrology of the project that will be used in relicensing and operations studies).   Several different classification approaches were evaluated, and ultimately a Water Year Type classification was selected that provides additional granularity for the dryer year classifications.

The water year types are tentatively defined as follows:


Wet (W)
 
= greater than or equal to 3.4 million acre feet (MAF)


Above Normal (AN) 
= greater than or equal to 2.4 MAF but less than 3.4 MAF


Below Normal (BN)
= greater than 1.5 MAF or equal to but less than 2.4 MAF


Dry (D)


= greater than 1.0 MAF or equal to but less than 1.5 MAF


Critically Dry (CD)
= greater than 0.6 MAF or equal to but less than 1.0 MAF


Extreme Critical (EC)
= less than 0.6 MAF

These break points for water year classifications yield the following frequency of water year occurrences, based on the full 106 year available record of Folsom Lake Unimpaired Inflow (FUI), and the FUI corresponding to the 30 year hydrologic data set available for the Middle Fork Project.

	Proposed Water Year Classification
	106 Years Hydrology (Folsom Lake)
	30 Years Hydrology (MFP)

	Water Year Class
	Breakpoints, FUI, AF
	Number of years in class
	Percent of years in class
	Cumulative Frequency
	Number of years in class
	Percent of years in class
	Cumulative Frequency

	Wet
	>= 3,400,000
	32
	30.2%
	100.0%
	11
	37.9%
	100.0%

	Above Normal
	>= 2,400,000
	27
	25.5%
	69.8%
	3
	10.3%
	62.1%

	Below Normal
	>= 1,500,000
	23
	21.7%
	44.3%
	5
	17.2%
	51.7%

	Dry
	>= 1,000,000
	16
	15.1%
	22.6%
	5
	17.2%
	34.5%

	Critically Dry
	>= 600,000
	6
	5.7%
	7.5%
	4
	13.8%
	17.2%

	Extreme Critical
	> 0
	2
	1.9%
	1.9%
	1
	3.4%
	3.4%


The following figures show the water year classifications as compared to 30-year and 106-year records of Folsom Unimpaired Inflow (FUI).
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Rationale for Water year Classifications

Various water year classifications have been utilized at different hydroelectric and water storage projects around Northern California.  Typically, water year classifications are selected to reflect either hydrologic indicators specific to the watershed being evaluated, or to match water year classifications used elsewhere for consistency.

The MFP is in most respects a “stand alone” system.  Operations decisions such as releases for consumptive demands or for power generation are generally taken without needing to consult a wider pool of stakeholders (i.e. water users beyond Folsom Reservoir).  Thus, there is no driver for considering a water year classification system that is synchronous with other projects or storage reservoirs.

As a result, the classification system for the MFP can be made specific to the MFP to allow better and/or more flexible operations decisions.  A primary rationale for the proposed classification system is the relatively low average annual throughput of the MFP (measured as the volume of water released through the conduit system divided by the capacity of the conduit system).  On average over the history of the MF Project, the MF Project has operated at about 50% of total available annual hydraulic capacity.  This is a strong indicator that in the dryer 40 to 50% of years, water availability (or scarcity) will be a controlling factor in operations decisions for the project. 

Since the MFP is ‘water poor’ based on its relatively low capacity factor, it would be logical to develop a water year classification system that provides additional granularity during the dryer year classes. Thus, rather than lumping the driest 15 or 20% of water years together as some existing classification systems would do, the proposed MFP classification system provides four water year categories in the driest 50% of water years, and only two water year categories for the wettest 50% of water years.  Further, the proposed classification system provides smaller classification steps at the lower (dryer) end of the hydrologic scale.

The proposed classification system for the MFP only differs slightly than the system adopted for the adjacent SMUD UARP project; however, these slight differences provide important flexibility to the MFP.

	Proposed Water Year Classification
	30 Years Hydrology (UARP)

	Water Year Class
	Breakpoints
	Exceedance in Historical Record
	Percent of Median Inflow
	Number of years in class
	Percent of years in class
	Cumulative Frequency

	Wet
	3,500,000
	31%
	134%
	9
	31%
	100%

	Above Normal
	2,600,000
	47%
	100%
	5
	17%
	69%

	Below Normal
	1,700,000
	64%
	65%
	4
	14%
	52%

	Dry
	900,000
	85%
	35%
	6
	21%
	38%

	Critically Dry
	0
	100%
	0%
	5
	17%
	17%

	Extreme Critical
	N/A
	 
	 
	0
	0%
	0%


	Proposed Water Year Classification
	30 Years Hydrology (MFP)

	Water Year Class
	Breakpoints
	Exceedance in Historical Record
	Percent of Median Inflow
	Number of years in class
	Percent of years in class
	Cumulative Frequency

	Wet
	3,400,000
	38%
	130%
	11
	38%
	100%

	Above Normal
	2,400,000
	49%
	92%
	3
	10%
	62%

	Below Normal
	1,500,000
	66%
	58%
	5
	17%
	52%

	Dry
	1,000,000
	83%
	38%
	5
	17%
	34%

	Critically Dry
	600,000
	97%
	23%
	4
	14%
	17%

	Extreme Critical
	0
	100%
	0%
	1
	3%
	3%


A detailed spreadsheet is associated with this memo, providing additional hydrologic and statistical information on the proposed MFP water year classification system.
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