Western States Water Council (WSWC) Water Resources Data State Capabilities Assessment Survey – February 2012
Background
The Water Information and Data Subcommittee, a subcommittee under the WSWC’s Water Resources Committee, is initiating an effort to better enable the sharing of water supply planning, water availability, and water use data between the western states and other partners.  This effort is in support of a Western Governors’ Association (WGA)/Department of Energy (DOE) study that is evaluating water availability for energy production in the West.  This project is supporting that study by developing the framework and building the infrastructure by which the information that contributes to the study can be easily accessed, and the study, or others like it, can be repeated as needed without undue burden on the states.  For more information on this project go to: http://www.westgov.org/wswc/wateruse/.
In order to build the framework effectively, the Subcommittee must first get a better understanding of the states’ current capabilities in regards to data collection, management, sharing, and data generation.  To acquire this information, the Subcommittee has commissioned a workgroup to develop this survey.  The workgroup has members from both state and federal agencies, and is administered by the WSWC.
Who Should Respond to This Survey?
This survey covers a wide range of topics.  Some topics may be best covered by data management staff, other topics may be best covered by policy staff.  The Subcommittee asks that responders coordinate their responses accordingly.  This survey is being sent to state water resource agencies via the members of the WSWC. 
How Should I Respond?
You can use this word document to respond to the survey.  Use as much space as you need for each question.  Once the survey has been completed, you can email your survey to Dwane Young (dayoung@wswc.utah.gov).  If some of these questions don’t apply to your agency, please indicate who would be the appropriate contact.  Please try to complete the survey by March 1, 2012.
How Will This Information Be Used?

Following the collection of the information from these surveys, the workgroup will draft a summary report that will be presented to the Subcommittee.  The various sections of the draft report will also be shared with the respondents to ensure that the report accurately reflects the states’ responses.  Once finalized, this report will be posted to the project website.  This information will also be used to guide the design of the water data exchange sharing framework.

Who Can I Contact if I Have Questions?

The Subcommittee desires that the information collected in this survey be as useful as possible.  If you have any questions about the survey or just need more information, you may contact Dwane Young (dayoung@wswc.utah.gov) or Sara Larsen (saralarsen@wswc.utah.gov) or 801-685-2555.  
Capabilities and Assessment Survey: General Questions
1. Contact Information (even though different individuals may be responding to different sections of this report, please provide one point of contact):

	a. Agency Responding:
	Washington State Department of Ecology

	b. Contact Name:
	Dave Nazy

	c. Contact Phone:
	360-407-6038

	d. Contact Email:
	Dnaz461@ecy.wa.gov


2. Please briefly describe your approach to managing water availability, allocation, use, and planning data and any issues that you think would be relevant to this data exchange (use as much space as you need).
	The State of Washington has not invested in a state-wide effort to collect and manage much of the data you are requesting for this project.  We have developed a database to track water rights information and will provide that to you.  We have also attempted to create data regarding water availability in GIS format (shapefiles and Geodatabases).  This can also be provided.  We do have a database to track metering data and court action has required Ecology to require certain water right holders to collect and submit water use data to Ecology.  Ecology does not have water use data for the vast majority of water rights and claims in the state.  Most of these efforts have historically been underfunded and the priorities of the legislature (who determine Ecology’s budget) is and has been for Ecology to process new water right applications rather than manage existing water rights and uses.  We also do very little enforcement.  Ecology does operate a number of streamflow gages and also funds the USGS to operate many gages in the state.  This data is available on-line.  Ecology has also collected a lot of groundwater monitoring data and this data can be made available.  Although we recognize the importance of groundwater monitoring, our groundwater monitoring efforts have never been specifically funded by the legislature.  Most of the data we collect is through opportunity (regional staff working with agreeable well owners who provide access to their wells) and equipment we use to collect it has been purchased with funds that have been scraped together over the years.  Ecology’s Water Resources Program is mostly funded through the state general fund and the legislature has cut funding to the Water resources Program for several years in a row.  So the number of staff has been reduced and our ability to take on new tasks is very limited.
In regard to water availability, state law requires Ecology to make the determination that water is available (plus other things) in order to approve new water rights.  Our Office of the Columbia River has conducted an assessment of existing and future water supply and demand for the Columbia River and all watersheds east of the Cascade Range.  This is probably the best information we have on a large scale that describes water availability, but it only covers approximately half of the state.  This information is available on-line and links are provided in some of the answers to questions below.  For water availability for other areas of the state, we usually approach this by making a determination on physical and legal availability.  In many of these areas we have adopted instream flow rules that establish instream flow water rights and also include surface water closures.  These regulations dominate the determination of water availability (and impairment) in areas were rules exist.  And in most places, the flows established and the closures that are in place create a situation where water is only available certain times of the year or not at all.  We can and have issued water rights that are conditioned to instream flows so these rights are required to stop diverting when flows are not being met.  Some basins have several rights like this, some have very few or none at all.  In the 1990’s Ecology denied many groundwater right applications because the proposed withdrawals would capture water from a stream with an instream flow that is not being met or is a closed source.  These decisions were appealed to the Supreme Court (Postema Case) and Ecology’s approach was upheld.  Thus, just about all of the instream flows and closures affect proposed groundwater withdrawals within the same basin, making it very difficult to approve new water right applications that do not mitigate their impacts on surface water.
Other factors affecting water availability include Federal flow requirements (the Yakima basin), adjudications (mostly in eastern Washington, Tribal rights (mostly unquantified, but relevant to almost every stream in the state), ESA-listed species (present in the majority of watersheds in the state), seawater intrusion, senior water rights (in many areas the quantity of water issued for water rights exceeds the quantity of flow in the stream certain times of the year), and claims (approximately 160,000 un-adjudicated claims exist in the state).

In summary, there are very few areas in the state where un-mitigated water is available for new consumptive uses.  It is more likely that water could be available seasonally and also more likely that larger rivers have water available.  Small tributary streams are much less likely to have available water.  Proposed groundwater withdrawals that are determined to capture water from a regulated or closed source (most areas in the state) would also require mitigation.  On top of existing conditions, projected population growth and impacts from climate change are likely to increase the difficulty in obtaining new un-mitigated water rights.



3. Please describe any future development plans that you may have related to water availability, allocation, use, and planning data (use as much space as you need).

	Ecology is currently working on describing water availability and all the factors that affect that for all watersheds in the state.  Information is currently available on-line (links provided in answers below) and this information will continue to be updated.  The Office of the Columbia River is required by law to produce a water supply-demand forecast every five years.


Capabilities and Assessment Survey: Surface Water Questions
4. Types of Data: Please identify the types of surface water data maintained in your data systems (use as much space as you need):
	Question No.
	Question

	4a.
	Do you store streamgaging data?        Yes_X__     No______

	
	i. Do you manage your own stream gages?         Yes__X__     No______  
Ecology’s Environmental Assessment Program collects and manages streamflow data from a variety of different gage types.  Information regarding stream flow monitoring is available here.

	
	ii. If the data are from USGS, how are you acquiring the data?

Streamflow data collected by the USGS in Washington is available here.

	
	iii. Do you use the data to estimate water availability?       Yes__ X__  No______
Streamflow data is used to establish instream flows.  Information regarding Ecology’s instream flows program is available here.

	4b.
	Do you track and store water use data?                                   Yes__ X__     No______
Ecology is not tracking and storing water use data on the vast majority of existing water rights.  Ecology does require metering on all new water right permits and sometimes requires permittees to submit their data to Ecology.  In addition, a ruling in a 1999 lawsuit brought on by American Rivers, Center for Environmental Law and Policy (CELP) and other groups requires Ecology to achieve 80% metering compliance in 16 Fish Critical Basins in the state.  Data collected in this effort is stored in Ecology’s metering database.  Information regarding Ecology’s metering program is available here.

	
	i. Is it tracked by beneficial use category or another application category?                          Yes_____     No__ X___

	
	ii. At what spatial scale are the data (HUC, county, site specific, etc.)?

Data is tracked by water right.

	
	iii. For what time scale are the data (daily, monthly, yearly)?

Data is recorded by the instantaneous diversion rate and total volume on a yearly scale.

	4c.
	Do you store spatial data related to your water resources program?                                    
Yes_ X_     No_____

	
	i. Do you have spatial data for water availability?           Yes__ X_     No______

	
	ii. Do you have spatial data for water uses?           Yes___ X__     No______

	
	iii. Do you have summary data (i.e. water supply, use, and/or allocation/appropriation) organized by location?          Yes__ X__    No______


	
	a. If Yes, describe the summaries that you have.

For basins east of the Cascade Range, we have prepared supply and demand forecasts.  This information is available here:  http://www.ecy.wa.gov/programs/wr/cwp/wsu_supply-demand.html 

	
	iv. Do you have locations for water diversions?   Yes__ X___     No______

	
	v. Do you have locations for return flows?           Yes_____     No__ X___

	
	vi. Do you have spatial data for closed basins (i.e. no additional allocations/appropriations are allowed)?     Yes__ X__     No______

	
	vii. Do you have spatial data for any designated special management areas?

Yes__ X__     No______

	4d.
	Do you store water allocation/appropriation data?                      Yes__ X__     No______

	
	i. Do you track which have been adjudicated?    Yes__ X__     No______

	
	ii. Do you track acres irrigated?                              Yes What is allocated in permits and certificates_     No______

	
	iii. Do you track irrigation method?                         Yes_____     No__ X__

	
	iv. For water allocated to energy production, do you track the amount of energy produced?

Yes__ X__     No______

	
	v. For water allocated to energy production, do you track the facility generator type (i.e. open or closed loop system or fuel type)?    Yes_____     No__ X__

	
	vi. For Community Water Systems (CWS), how do you verify the reported population served and how often do you perform that verification?
We do review water system plans when they are being updated.

	4e.
	Do you have any other comments or information that you’d like to provide that you think would be helpful? 
We do have fields in our water rights database for many of the items you are asking about.  However, many of these fields are not populated, especially for the approximately 160K outstanding claims that exist in our state.  By comparison, we have roughly 50K water rights certificates and most of the attributes we track in our database are populated for these water rights.


5. Reporting Requirements: What are the reporting requirements for surface water users in your state (use as much space as you need)?  Reporting requirements for water rights vary by age, location, permit requirements and whether or not they are required to report because of court cases.  Ecology was sued about metering and is required to order certain water rights to be metered and report to Ecology.  Information regarding Ecology’s metering program are available here:  http://www.ecy.wa.gov/programs/wr/measuring/measuringhome.html 
	Question No.
	Question

	5a.
	How often are water users required to report? 
This varies by water right and location.  Some older water rights have no reporting requirements; others may be required to report monthly or annually.  Some are required to collect data and only provide it to Ecology upon request.

	5b.
	What are they required to report? 
Varies by water right.  Diversion/withdrawal rate, annual quantity.

	5c.
	Do they report consumptive use?            Yes_____     No__X___ Not usually

	5d.
	Do they report diverted flow?                   Yes__ X__     No______

	5e.
	Are diversions metered?            Yes__ X__     No______

	
	i. If yes, please provide information for which uses are metered:

Depends on the conditions of the water right.

	5f.
	Are all beneficial uses required to report?           Yes_____     No__ X___

	
	i. Please provide any additional comments on which uses are or are not required to report. 

It varies by water right and older water rights are less likely to have metering requirements unless they have been ordered to do so as a result of a lawsuit.

	
	ii. For uses that don’t report, do you estimate their use?






Yes__ X__     No______
We have in some areas but have not performed this state-wide.

	
	iii. Are any use reports proprietary (i.e. can’t be shared with the public)?  


Yes_____     No__ X___
Not that I know of.

	
	a. If yes, please describe which beneficial use reporting is proprietary.


	5g.
	Does your state have policies related to instream flow?            Yes__ X__     No______

	
	i. If yes, please briefly describe those policies or provide a url for more information.   
http://www.ecy.wa.gov/programs/wr/instream-flows/isfhm.html 

	5h.
	Does your state have policies related to interbasin transfers?

      Yes_____     No__ X___  There are laws, regulations and policies regarding water right transfers that would affect whether or not a water right could be transferred to another basin but we do not have any policies specifically about interbasin transfers.

	
	i. If yes, please briefly describe those policies or provide a url for more information.  
http://www.ecy.wa.gov/programs/wr/rules/pol_pro.html 

	5i.
	Do you have any other comments or information that you’d like to provide that you think would be helpful?  
Interbasin transfers are not common and would normally only be approved to transfer water rights downstream.  To transfer an existing groundwater right, it must be determined that the new location taps into the “same body of public groundwater”.


Capabilities and Assessment Survey: Groundwater Questions
6. Types of Data: Please identify the types of groundwater data maintained in your data systems (use as much space as you need):
	Question No.
	Question

	6a.
	Do you store groundwater level data?                              Yes__ X__     No______

	
	i. Do you manage your own monitoring wells?         Yes__ X __     No______

	
	ii. If the data are from USGS, how are you acquiring the data?

Most would likely download the data from NWIS on-line.

	
	iii. Do you use the data to estimate water availability?       Yes__ X__     No______

	6b.
	Do you store groundwater use data?                                   Yes__ X__     No______
Some of the water rights that are metering and reporting data to Ecology are groundwater rights.

	
	i. Is it tracked by beneficial use category or another application category?
Yes_____     No__ X___

	
	ii. At what spatial scale are the data (aquifer, county, site specific, etc.)?

The groundwater data we track is recorded by the well ID.  We track many other attributes and could query our various databases by any of these.

	
	iii. For what time scale are the data (daily, monthly, yearly)?

Varies by well location.  Many of our wells are measured manually 2-4 times per year.  We have also installed data loggers in a number of wells.  These collect data on a daily or more frequent time scale.

	6c.
	Do you store any spatial data?                         Yes__ X__     No______

	
	i. Do you have spatial data for well locations?      Yes__ X__     No______

	
	ii. Do you have summary data (water supply, use, and/or allocation/appropriation) organized by location?         Yes__ X__     No______
For some areas.

	
	a. If Yes, describe the summaries that you have.

For basins east of the Cascade Range, we have prepared supply and demand forecasts.  This information is available here:  http://www.ecy.wa.gov/programs/wr/cwp/wsu_supply-demand.html

	
	iii. Do you have locations for injection wells or recharge basins that are used to increase underground storage?           Yes__ X__     No______

	
	iv. Do you have spatial data for closed basins (i.e. no additional allocations/appropriations are allowed)?     Yes__ X __     No______
Closures are based on surface water.  New groundwater withdrawal permit applications that would capture water from the closed surface water source would also be denied unless the impacts can be mitigated.

	
	v. Do you have spatial data for any designated special management areas?

Yes__ X__     No______

	
	vi. Do you track which aquifer from which the water is drawn?                               Yes__ X _     No______ In some locations, especially central and eastern Washington, not for most of the state.

	6d.
	Do you store groundwater allocation data?                          Yes__ X__     No______

	
	i. Do you track which have been adjudicated?    Yes__ X__     No______
There are no groundwater adjudications in Washington.

	
	ii. Do you track acres irrigated?                              Yes__ X__     No______
Irrigated acres authorized by water right permits and certificates is recorded in our database.

	
	iii. Do you track irrigation methods?                         Yes_____     No__ X___

	
	iv. For water allocated to energy production, do you track the amount of energy produced?




Yes_ X__     No______

	
	v. For water allocated to energy production, do you track the energy facility generator type (i.e. open or closed loop system or fuel type)?                    
Yes_____     No__ X__

	
	vi. For CWSs that utilize groundwater, how do you verify the reported population served and how often do you perform that verification?
The only time we would look at this is if there was a water right application associated with the CWS or we were reviewing the water system plan.  Some water rights were issued for a specific number of connections and some of this data is in the water rights database.  We are not actively verifying population served or number of connections.

	6e.
	Do you have any other comments or information that you’d like to provide that you think would be helpful? 



7. Reporting Requirements: What are the reporting requirements for groundwater users in your state (use as much space as you need)?

	Question No.
	Question

	7a.
	How often are water users required to report? 
Varies by water right.  No reporting is the most common, others may be required to record water use monthly or annually.  Data is typically not reported to Ecology unless we request it.  Some groundwater withdrawals were required to report as a result of a lawsuit.

	7b.
	What are they required to report? 
Varies by water right, usually it would be withdrawal rate and monthly or annual quantity.

	7c.
	Do they report consumptive use?            Yes_____     No__ X ___

	7d.
	Do they report an amount withdrawn?                   Yes__ X __     No__ ___

	7f.
	Are withdrawals metered?            Yes__ X__     No______  Some are, most are not.

	
	i. If yes, please provide information for which uses are metered: 
There are no requirements to meter specific uses.

	7e.
	Are all beneficial uses required to report?             Yes_____     No__ X___
We track what is authorized by the water right but don’t have reporting requirements for this.

	
	i. Please provide any additional comments on which uses are or are not required to report. 


	
	iv. For uses that don’t report, do you estimate their use?







Yes_ X__     No______

	
	v. Are any use reports proprietary (i.e. can’t be shared with the public)?  


Yes_____     No__ X__


	
	b. If yes, please describe which beneficial use reporting is proprietary.


	7g.
	Do you have any other comments or information that you’d like to provide that you think would be helpful?  



Capabilities and Assessment Survey: Data Management Questions
8. Please describe the server environment used to store your data (use as much space as you need):

	Question No.
	Question

	8a.
	Do you use a database to store your information?            Yes__X__     No______

	
	i.
If yes, what format(s) do you use (check all that apply)?


__ Oracle


X  SQL Server


__ Informix


__ Dbase


__ MS Access


__ MySQL


__ Other:  ____________________

	
	ii. If no, do you use MS Excel to store your data?            Yes_____     No______

	8b.
	What server environment do you use for hosting web applications?


X  Microsoft


__ Linux


__ Mac OS


__ Other: ______________________

	8c.
	What programming environments does your office support?


__ Java


X  .Net


__ Python


__ Other: _____________________

	8d.
	Do you have any other comments or information that you’d like to provide that you think would be helpful? 
We also store groundwater data in Microsoft Excel and Access, as well as our agency environmental database EIM.  EIM is available on-line:  http://www.ecy.wa.gov/eim/ 

Data related to water availability and water rights is stored in GIS format (shapefiles and Geodatabases).


9. What methods do you use to make your data available to the public (use as much space as you need)?

	Question No.
	Question

	9a.
	Are your data available via a website?            Yes__ X__     No______   Not all of it is.

	
	i. Please provide the url(s) for accessing your data:
https://fortress.wa.gov/ecy/wrx/wrtssp1/
http://www.ecy.wa.gov/databases/wr.html 

	9b.
	Are your data available via web services?       Yes_____     No__ X___  Some information is available.

	
	i. Please provide the endpoints or url(s) for these services:

http://www.ecy.wa.gov/programs/wr/rights/wr_app_rss.html 

	9c.
	Do you provide other reports that may not be interactive, but are based on the data in your system?            Yes__ X__     No______

	
	i. Please provide the url(s) for these reports: 

http://www.ecy.wa.gov/programs/wr/rights/wrpenapp_avail.html
http://www.ecy.wa.gov/programs/wr/info/webmap.html 

	9d.
	Do you have any other comments or information that you’d like to provide that you think would be helpful?  



Capabilities and Assessment Survey: Methodology Questions
10. Various entities have defined the term ‘Water Availability’ in various ways.  This term can also be defined differently when used in different contexts or for different purposes.  To help the WSWC better understand the variability among the states; please provide the definitions used by your state for the term ‘Water Availability.’  (use as many rows as you need)

	Agency
	Definition
	Purpose for which the water availability determination is made (i.e. permitting, planning, etc.)
	Web link for more information

	Example 1
	"Maximum amount of water available during the drought of record, regardless of whether the supply is physically or legally available [to water user groups]." 
	Used for regional and state water planning over 50-year horizon
	http://examplelink1.com


	Example 2
	"...the amount of water that would be in a river or stream under a specified set of conditions"
	"To determine whether water would be available for a newly requested water right or amendment."
	http://examplelink1.com

	Washington State Department of Ecology
	There is no agency definition of water availability.  The Pollution Control Hearings Board (PCHB) (the Board responsible for hearing appeals to agency decisions) has taken a fairly narrow view.  The PCHB has generally approached the issue of availability as a matter of physical presence of water in the stream or aquifer and the ability of the aquifer to support a sustained yield. Conflicts over the ownership or priority of use for water physically present in a stream or aquifer have been analyzed under the impairment and public welfare prongs of the test enunciated in RCW 90.03.290(3). Yakama Indian Nation v. Ecology,  PCHB Nos. 93-157, 93-166 through-93-168, 93-173 through 93-177, 93-205 through 93-212, 93-215 through 93-221, 97-117 and 97-118 (1998).

	To determine whether water would be available for a newly requested water right.  Availability is one of the 4-part test used to evaluate applications for new water right permits, the others being whether the withdrawal will cause impairment, whether the use of the water will be beneficial, and whether approval of the water right application would be detrimental to the public welfare (public interest).  Each test is meant to be considered independent of the others although frequently evaluation of water availability overlaps somewhat with what is arguably in the impairment and public interest prongs of the test.
Ecology also adopts rules that close water sources.  This regulatory action results in a determination that water is not legally available. 
	


11. Please provide information on the methods your agency currently uses to determine water availability (use as many rows as you need).
	Watershed(s), aquifer, groundwater basin, or river basin for which the method applies, or say ‘Statewide’ if it applies statewide.  Specify HUC codes at whatever scale is appropriate (4, 6, 8-digit)
	Method Name
	Description and purpose for which the water availability method is used (i.e. permitting, planning, etc.)
	Date Developed
	Website where more information can be obtained
	Method Timescale (i.e. daily, monthly, annual)
	Resource Type (Surface Water, Groundwater, Reuse, All)
	Are Data from This Method Available to the Public? (Y/N)

	Example: By 8-digit HUC 
	Bear River Method 1
	Example method used to determine the amount of water available in the Lower Bear River Basin using modeling techniques that incorporate stream gage data, precipitation, land use, and appropriations.
	11/2011
	www.somewebsite.gov

	monthly
	surface water
	Y

	Water Right Permit Application
	
	Ecology evaluates water availability by considering:

Are the instantaneous rates and annual quantities within amounts reasonable for the source stream or aquifer to provide? This is often called physical availability.

When and with what frequency is water surplus to existing rights? This is often called legal availability.

What use(s) is to be made of the water and is the source sufficiently reliable to meet the expected needs of the proposed new use?

What institutions and infrastructure are present to manage conflicts among existing water users when shortages occur?
Ecology is also authorized to define the safe sustainable yield of an aquifer.  This has generally not been performed in a systematic way across the state but would consider estimated recharge and discharge, and water level monitoring data among other things.
	
	
	Variable
A determination can also be made that a source (usually a surface water body) is closed to further appropriation because flow is  a limiting factor for fisheries resources .  Closures can be year-round or for certain time periods and would also affect hydraulically connected groundwater.

	All
	No


12. Please provide information on the methods your agency currently uses to determine consumptive use*. (use as many rows as you need)

	Watershed(s), aquifer, groundwater basin, or river basin for which the method applies, or say ‘Statewide’ if it applies statewide.  Specify HUC codes at whatever scale is appropriate (4, 6, 8-digit)
	Method Name
	Description and purpose (if appropriate) for which the water availability method is used (i.e. permitting, planning, etc.)
	Date Developed
	Website where more information can be obtained
	Method Timescale (i.e. daily, monthly, annual)
	Resource Type (Surface Water, Groundwater, Reuse, All)
	Are Data from This Method Available to the Public? (Y/N)

	Example: By 8-digit HUC 
	CU Bear River Method 1
	Example method used to determine the amount of water consumed by irrigated agriculture in the Lower Bear River Basin. This method uses LandSAT data to determine evapotranspiration from various crop types to derive an estimated consumptive use.
	11/2011
	www.somewebsite.gov

	monthly
	surface water
	Y

	Water Right Permit Applications
	
	We use a variety of methods to determine consumptive use.  When evaluating proposed changes to irrigation water rights, we use methods described in Ecology’s Annual Consumptive Quantity Policy.
	7/12/04 revised 10/12/10
	http://www.ecy.wa.gov/programs/wr/rules/images/pdf/pro1210.pdf 
	variable
	All
	In water right files


*Consumptive use, for the purposes of this survey, means water that is diverted and NOT returned to the basin.  The water is lost to the atmosphere, consumed in a process, or transferred to another basin.
13. Are you planning any changes to your methodology for either water availability or consumptive use estimation? 
	Consumptive use calculations for irrigation water rights use the Washington Irrigation Guide.  This document is currently be revised.



14. What data inputs are needed to run your availability or consumptive use models or to perform your estimates?

	Data Input
	Data Readily Available (Y/N)

	Example: USGS Stream Gage Data
	Y

	USGS and Ecology Stream Gages
Climate Data

Groundwater level monitoring data

Washington Irrigation Guide

Domestic and agricultural water use estimates (a variety of sources)

Population data (US Census)

Consumptive use coefficients (USGS sources)

SEBAL Evapotranspiration Satellite GIS data has been used in some areas
	Y
Y

Y

Y

Y

Y

Y

N
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