
EXAMPLE FORMAT FOR WAA/CFII REPORT 

TO:   Chief, Division of Water Rights, State Water Resources Control Board
FROM:  ____________________________________________________________

DATE:    ________________

SUBJECT:
WATER AVAILABILITY ANALYSIS (WAA) FOR APPLICATION OR PETITION ON APPLICATION  [Number]  OF [Applicant Name]
1.0 INTRODUCTION

The purpose of this report is to summarize the results of the water availability analysis conducted for the subject application located within the ____________________  Creek watershed in ________________  County.  The objectives of the analysis are as follows:

· To provide information required under California Water Code section 1275 (a), 1375 (d), 1243, 1243.5 and California Code of Regulations, Title 23, section 782, to demonstrate whether water is available for appropriation; and

· To determine the impact of the applications/project on streamflow in order to evaluate potential impacts to Public Trust Resources and provisions for compliance with various federal and state requirements.  Examples include the California Environmental Quality Act (CEQA), the California Endangered Species Act (CESA), California Fish and Game Code and the federal Endangered Species Act (ESA).

2.0 PROJECT DESCRIPTION

NOTE: The project description should include 1) a project location map showing sources and Points of Diversion (PODs); 2) a brief history of the application, including any changes made to the original application, such as if the applicant has agreed to reduce the amount or season of diversion. If storage is proposed, state the capacity of the reservoir; 3) an explanation of why the water is needed, including a general justification of the amount requested; in the case of a petition on an application, an explanation of why the particular change is being requested; 4) an explanation of how the project is to be operated.  

Figure 1. (attached), shows the location of the_________ Creek watershed, the project’s point(s) of diversion, and other features in the area.  The project is located in _________ County approximately _________ miles _________ of the town of _________.  The application seeks to (store/directly divert) _________ acre-feet (af) of water into an (existing/proposed) (offstream/on-stream/underground) reservoir during the season of _________ to _________.  Application _________ requests (diversion to storage/direct diversion) for the purposes of _________.  

2.1  Points of Interest (POI)

NOTE: 1) State the textual description of  each POI as designated by the Division of Water Rights e.g. “POI #1: the point on Unnamed stream immediately upstream of its confluence with Dry Creek” 2) Attach letter-sized USGS quality color maps (preferably electronically produced) of a scale sufficient to show each POI and contour detail. More than one POI may be shown per map, provided map detail remains clear.  Include a summary map showing relative locations of all POIs.  The summary map may be larger than letter size if necessary. 3) Delineate watershed areas and label acreage above each POI.

3.0 METHODS

NOTE: For all methods describe how the tributary watershed areas were calculated, e.g. planimeter, GIS, etc. Please describe the method of analysis that you used.  Some methodologies are listed below.

3.1 Rainfall-Runoff Method 

Rainfall runoff methods use rainfall data and land use characteristics to calculate runoff for a particular watershed area.  When the rate of rainfall exceeds the rate of infiltration of water into the ground, excess water (runoff) is available to supply surface waters.  The rational method is typically used by engineers and hydrologists to design hydraulic structures and predict peak flood flows.  However, under the assumptions discussed below, the rational method is used to estimate the average annual runoff based on the average annual precipitation.  The equation is shown below:

  

 Q = C I A

Where:  Q = Estimated average annual runoff (acre-feet per annum);

          
  C = Runoff coefficient;

   I  = Average annual precipitation (feet per annum); and

              A = Tributary watershed area (acres)

The runoff coefficient "C" in the rational method equation represents the percent of water that will run off the ground surface during a storm event.  The California Department of Transportation (Caltrans) Highway Design Manual provides tables (See Appendix A) showing various values for “C” depending on soil type, relief, vegetation and surface storage
.  Where multiple land uses are found within the watershed, it is customary to use an area-weighted runoff coefficient
.  In addition, the runoff coefficients given in the Caltrans Highway Design Manual are applicable for storms of up to 5 or 10 year frequencies.  Less frequent, higher intensity storms require adjustment
.

Since the rational method is so commonly used, it is important to note the assumptions in its development.  The equation assumes that rainfall is of equal intensity over the entire watershed.  Because actual rainfall rates vary over space and time, the rational method should only be used within small watershed areas where rainfall is likely to be relatively uniform.  For estimation of peak flows, the rational method should not be used for areas larger than 0.5~1 mi2  (321~640 acres)2,3. When the rational method is used with larger 

watersheds, the peak runoff will generally be over-predicted3.  Larger watersheds that include significant tributary inflows should be divided into smaller areas and modeled using flow routing methods or regional regression equations3.

3.2  Proration of U.S.Geological Survey Streamflow Data

Streamflow was estimated based on a proration of areas using the following formula:

Q2 = Q1 x (A2/A1) x (I2/I1)

Where:  Q2 = Daily flow (cfs) at point of interest on tributary watershed;


 Q1 = Daily flow (cfs) at nearby gage;


 A2 = Watershed area above point of interest;


 A1 = Watershed area above nearby gage;

  I2  = Precipitation at point of interest; and


  I1  = Precipitation at nearby gage

3.3 Other Flow Estimation Methods

NOTE: Describe any other methodology used if the procedure in section 3.2 is not followed. Provide justification why this alternative methodology was substituted for the the methodologies described above.  

4.0 ANNUAL UNIMPAIRED FLOW

Annual unimpaired flow is the total volume of water, on average, that would flow past a particular point of interest on an annual basis if no diversions (impairments) were taking place in the watershed above that point.  Different methods may be used to estimate the unimpaired flow, including flow data from a relatively unimpaired streamflow gage (drainage area-ratio method) or a rainfall-runoff relationship.  Flow is measured in units of acre-feet per year.

4.1 Data and Assumptions

NOTE: For calculations of unimpaired flow, please indicate which streamflow gage and/or rain gage data were used in the analysis. Gages with limited periods of record should not be used unless adequate justification is provided. Include the station name and number, agency that collected the data, and the period of record used.  Do not cite secondary sources.  Please include an electronic copy of any spreadsheets containing the hydrologic data used.  If an isohyetal map was used, attach a copy.

4.2 Calculations

NOTE: Include all assumptions, show equations used, calculation(s), and results.

5.0 UNIMPAIRED FLOW DURING THE PROJECT’S DIVERSION SEASON

Unimpaired flow during the project’s diversion season is the total volume of water, on average, that would flow past a selected point of interest on a seasonal basis if no diversions (impairments) were taking place in the watershed above that point. Flow is measured in units of acre-feet.

5.1 Data and Assumptions

NOTE: For calculations of unimpaired flow, please indicate which streamflow gage and/or rain gage data were used in the analysis. Gages with limited periods of record should not be used unless adequate justification is provided. Include the station name and number, agency that collected the data, and the period of record used.  Do not cite secondary sources.  Please include an electronic copy of any spreadsheets containing the hydrologic data used.  If an isohyetal map was used, attach a copy.

5.2 Calculations

NOTE: Include all assumptions, show equations used, calculation(s), and results.

6.0  BYPASS FLOW

NOTE: The February median flow must be calculated using historical streamflow gage data.  The period of record should be at least 20 years.  The median flow for a given month is the actual historical daily flow for which there are an equal number of historical daily flows above and below it.  Calculation of the February median flow based on historical mean values of February daily flows is not acceptable. For analysis in “ non-coastal” watersheds, a median monthly bypass flow calculation should be performed in consultation with Division staff.

The bypass flow is the minimum flow rate to be maintained past a project’s point of diversion, in units of cubic feet per second (cfs).  The appropriate bypass is developed on a case-by-case basis.  For projects located in the “coastal” watersheds in the counties of Mendocino, Sonoma, Marin and Napa, the National Marine Fisheries Service (NMFS)/California Department of Fish and Game Guidelines  recommend a bypass that is equal to the February median flow should be used where needed to protect fish habitat
.  The adequacy of using the February median flow as a bypass depends on several factors, including the CFII (see section 7.0).
The February median flow at the point of diversion is estimated to be ________ cfs, based on the proration of the flow data recorded at the ___________ gage.

A total of ________ acre-feet of water is requested to be (diverted / stored in the reservoir). Using the _______ method, the tributary area above the point of diversion has an estimated runoff of _________ acre-feet during the allowable season of ______ to ______.  The estimated bypass flow is ______cfs, based on the prorated February median flow from the flow data recorded at _________ gage.  During the allowable season of diversion, this bypass rate amounts to _______ acre-feet.  Therefore, after the bypass flow has been met, there is approximately ________ acre-feet of water potentially available for diversion.

7.0  CUMULATIVE FLOW IMPAIRMENT INDEX (CFII)

NOTE: Two (2) sets of CFII calculations should be prepared for each POI and POD.  The first set, “Case A” takes into account the demand of the pending application and all senior diverters.  “Case B” includes pending, junior and senior diverters.  “Case B” addresses the requirement under CEQA that all known and foreseeable impacts be considered.  State all assumptions that were made in developing the demand estimates. 

NOTE: For CFII calculations in “non-coastal” watersheds, the supply season and demand season shall be determined after consultation with Division staff and DFG.

Pursuant to CEQA, CESA and ESA, the Division is required to evaluate cumulative impacts to natural hydrology. The CFII is an index that is used to evaluate the cumulative flow impairment demand of all existing and pending projects in a watershed of interest. The CFII is a percentage obtained by dividing Demand in acre-feet by Supply in acre-feet at a specified POI5, and for a specified time period, where:

Demand is the “face” value entitlements of all existing and pending water rights, under all bases of right, above the POI in acre-feet, using the Division’s Water Rights Information Management System (WRIMS) database and water right files (See Appendix B).  For the “coastal” watersheds in the counties of Mendocino, Sonoma, Marin and Napa, the season of October 1 to March 31 is used to compute demand.  Demand includes existing and pending water right applications for “Post-1914” appropriators, Statements of Water Diversion and Use for “Riparian” and “Pre-1914” appropriators, small domestic use registrations, stockpond registrations, and any other known authorized diversions; and

Supply is the seasonal average unimpaired flow above the POI in acre-feet. For the “coastal” watersheds in the counties of Mendocino, Sonoma, Marin and Napa the season of December 15 through March 31 is used to compute supply6.

Based on the WRIMS database, as of ______( insert date of WRIMS access), the total entitlements of recorded water rights above the POIs are estimated to be XXX acre-feet for POI 1; XXX for POI 2; etc. (See Appendix B).  The total unimpaired water available at the POIs were estimated to be XXX acre-feet at POI 1; XXX acre-feet at POI 2; etc. The CFII values were estimated as follows: 

CFII @ POI 1 = Demand (af)  ( Supply (af)) x 100% = _____%;

CFII @ POI 2 = Demand (af)  ( Supply (af)) x 100% = _____%;

etc.

APPENDIX A

Runoff Coefficient for Undeveloped Areas

	
	Watershed Types

	
	Extreme
	High
	Normal
	Low

	Relief
	0.28 – 0.35

Steep, rugged terrain with average slopes above 30%
	0.20 – 0.28

Hilly, with average slopes of 10 to 30%
	0.14 – 0.20

Rolling with average slope of 5 to 10%
	0.08 – 0.14

Relatively flat land, with average slope of 

0 to 5%

	Soil Saturation 
	0.12 – 0.16

No effective soil cover; either rock or thin soil mantle of negligible infiltration capacity
	0.08 – 0.12

Slow to take up water; clay or loam soil of low infiltration capacity; imperfectly or poorly drained
	0.06 – 0.08

Normal; well-drained, high or medium-textured soils, sandy loams, silt and silty loams.
	0.04 – 0.06

High; deep sand or other soil that takes up water readily, very high level drained soils.

	Vegetal Cover
	0.12 – 0.16

No effective plant cover, bare, or very sparse cover
	0.08 – 0.12

Poor to fair; clean cultivation crops, or poor natural cover, less than 20% of drainage area over good cover
	0.06 – 0.08

Fair to good; about 50% of area in good grassland or woodland, not more than 50% of area in cultivated crops
	0.04 – 0.06

Good to excellent; about 90% of drainage area in good grassland, woodland or equivalent cover

	Surface Storage
	0.10 – 0.12

Negligible surface depression few and shallow; drainage ways steep and small, no marshes


	0.08 – 0.10

Low; very well defined system of drainage ways; no ponds or marshes


	0.06 – 0.08

Normal; considerable surface depression storage, lakes and pond marshes


	0.04 – 0.06

High; surface storage high; drainage system not sharply defined, large floodplain storage or large number of pond marshes

	Example 1: The watershed above project site consisting of:                                                                  Solutions:
           1) Hilly terrain with average slope of 15%,                                                                            Relief =
0.25

           2) Well-drained gravelly loams,                                                                               Soil infiltration =
0.11

           3) Planted with grapes, and                                                                                        Vegetal Cover =
0.07

           4) Low, well-defined                                                                                                Surface storage =
0.09

Find the runoff coefficient, C, for the above watershed.                                                                         ---------------

                                                                                                                                                               C =
0.52


Reference Source:  California Department of Transportation, Highway Design Manual, 
                               July 1, 1995, pp. 810-816.

NOTE: Prepare a separate demand table for each point of interest and POD under “Case A” and “Case B”.

APPENDIX B

Demand above POI _______

Case ___________ (A or B)
	Water Right ID
	Source



	Direct

Diversion Rate (cfs)
	Direct Diversion Season
	Adjusted Direct Diversion Amount Oct. 1-Mar. 31 (af)*
	Face Value Storage Amount (af)
	Storage Season
	Adjusted Storage Amount Oct. 1-Mar. 31 (af)*
	Cumulative  Adjusted Diversion Amount  Oct. 1-Mar. 31 (af)
	Purpose of Use Code**

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Totals:
	

	
	
	
	
	
	
	
	


*  Place footnotes explaining adjustments here.
**B-Mining, C-Milling, D-Domestic, E-Fire Protection, G-Dust Control, H-Fish Culture, I-Irrigation, J-Industrial, K-Incidental Power, L-Heat Protection, M-Municipal,

 N-Frost Protection, P-Power, R-Recreational, S-Stockwatering, T-Snow Making, W-Fish and Wildlife Protection and/or Enhancement, Z-Other.

















































� California Department of  Transportation. Highway Design Manual, July 1, 1995.


   � HYPERLINK http://www.dot.ca.gov/hq/oppd/hdm/hdmtoc.htm ��http://www.dot.ca.gov/hq/oppd/hdm/hdmtoc.htm�


� Bedient and Huber. Hydrology and Floodplain Analysis, 2nd ed. 1992. Pg 395.


� Linsley, et al. Water Resources Engineering,  4th edition, 1992. Pg. 59.





� National Marine Fisheries Service and The California Department of Fish and Game, Guidelines .for Maintaining Instream Flows to Protect Fisheries Resources Downstream of Water Diversions in Mid-California Coastal Streams, June 17, 2002.





5 Points of interest (POIs), are designated by Division staff in consultation with DFG..


6 National Marine Fisheries Service and The California Department of Fish and Game, Guidelines .for Maintaining Instream Flows to Protect Fisheries Resources Downstream of Water Diversions in Mid-California Coastal Streams, June 17, 2002 (Errata note, dated 8-19-02) .
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