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:
	North Dakota Office of the State Engineer

	b. Contact Name:
	Jon Patch, Division Director, Appropriations Division

	c. Contact Phone:
	701-328-2754

	d. Contact Email:
	jpatch@nd.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 North Dakota State Water Commission (SWC) and the Office of the State Engineer (OSE) manage, develop, and allocate the water resources in North Dakota.  The Water Appropriations Division of the NDSWC acts on behalf of the State Engineer when making evaluations and recommendations on water permit requests.  Water Appropriations Division works on behalf of the SWC when involved in resource management and monitoring.  The Water Development Division is responsible for the management and regulation of water infrastructure and flood control projects.  The Planning Division is involved in water resource planning issues with local governments, county water resource boards, as well as international and interstate water issues.  The planning division also provides procedures and guidance for selection, financing, construction, and operation of SWC funded projects throughout the state. They develop a biennial state-wide water plan used by the legislature and water resource boards in water project planning.  The atmospheric resource is division is involved in precipitation and snow pack data collection as well as hail suppression and rainfall enhancement projects.



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).

	The State Water Commission is seeking comments on the DRAFT SWC Water Project Prioritization Guidance Concept. The purpose of the prioritization concept is to assist with water project prioritization during future biennia. Comments on the Draft Prioritization Guidance Concept can be mailed to: ND State Water Commission, ATTN: Planning and Education Division, 900 East Boulevard Ave., Bismarck, ND 58505, or sent via email to pfridgen@nd.gov. Comments are due by February 28, 2014.
http://www.swc.nd.gov/4dlink9/4dcgi/GetContentPDF/PB-2367/Prioritization%20Process.pdf
A MESSAGE FROM THE STATE ENGINEER: 
I am pleased to present you with the 2013-2015 North Dakota Water Development Plan, which is our second update of the 2009 State Water Management Plan (SWMP). 
The State of North Dakota has made a tremendous amount of progress on many water development projects – all of which have positively impacted citizens and businesses all across the state. As I’ve said many times before, this success has only been accomplished because of the water community’s dedication and cooperation to advance much-needed projects, and through the Governor and Legislature’s continued support of water projects. 
With the success of our state’s business climate, increased demands to provide basic water services to our growing workforce, and in response to the unprecedented floods of 2009 and 2011, the financial needs of water projects is now greater than ever before. This most certainly provides challenges. However, because of increasing revenues available for water projects through the Resources Trust Fund (oil extraction tax), the state is positioned to help meet many of these difficult water development challenges facing North Dakota’s citizenry. 
With that, I hope that you will find this plan to be informative. And on behalf of North Dakota’s Water Commission, I sincerely appreciate your interest and continued support of North Dakota’s future water management and development efforts. 
Sincerely, 
Todd Sando, P.E.
State Engineer
Chief Engineer-Secretary

 It is the vision of the North Dakota State Water Commission that, “Present and future generations of North Dakotans will enjoy an adequate supply of good quality water for people, agriculture, industry, and fish and wildlife; Missouri River water will be put to beneficial use through its distribution across the state to meet ever increasing water supply and quality needs; and successful management and development of North Dakota’s water resources will ensure health, safety, and prosperity, and balance the needs of generations to come.” The elements outlined in this plan provide steps toward achieving that vision. 
http://www.swc.nd.gov/4dlink9/4dcgi/GetSubCategoryPDF/151/Water%20Development%20Report.pdf


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 streamgages?         Yes___X__     No______

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

USGS data is aquired through their web interface.

	
	iii. Do you use the data to estimate water availability?       Yes _X__     No____

	4b.
	Do you track and store water use data?                                   Yes__X_     No______

	
	i. Is it tracked by beneficial use category or another application category?                          Yes___X__     No______

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

All data is site specific using the PLSS (Twn-Rng-Sec-QQQ)

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

Time scale is daily, monthly, quarterly.

	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 summary. The Bi-Annual Report Summary.

	
	iv. Do you have locations for water diversions?   Yes__X__     No______

	
	v. Do you have locations for return flows?           Yes_____     No___X__       North Dakota does not permit return flows.

	
	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__X__     No______

	
	iii. Do you track irrigation method?                         Yes___X_     No______

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

Yes_____     No__X___

	
	v. For water allocated to energy production, do you track the facility generator type (consumptive & non-consumptive use )?    Yes__X__     No____            All  ten power generation water permits are associated with coal.

	
	vi. For Community Water Systems (CWS), how do you verify the reported population served and how often do you perform that verification? Population data is not required to be reported to the ND State Engineer.


	4e.
	Do you have any other comments or information that you’d like to provide that you think would be helpful?    See page #14 for the "Water Permit Interactions" chart. 
North Dakota has a cooperative agreement with the U.S. Geological Survey (USGS) to operate and maintain 124 stream monitoring gages throughout the state of North Dakota.   The data from the USGS gages are available through the USGS web interface.   Historically the State Water Commission has operated and maintained 1,077 staff gages and wire weight gages throughout the state.   There are currently 257 staff gages and wire weight gages active.  

Technicians with the State Water Commission maintain and monitor the gages on a monthly, quarterly or annual basis.  Some staff gages have contracted observers making daily observations from April through October.  All the data gathered from the gages are entered into the State Water Commission database for use by agency personnel in hydrologic analyses.   The general public can access the data by request.   
Water use is determined through a number of methods.  Water use reporting by the permit holder has been the primary method since 1977.  Other methods include the use of LANDSAT satellite data, using the ISODATA method for extracting surface water areas.  Map algebra is used to calculate differences in surface water area between different LANDSAT scenes.  Using LANDSAT scenes from different months or different years assists in understanding the impacts of pumping water from surface water sources or understanding the impacts of changing weather patterns.  
 Aerial photographs from NAIP are used for validation of irrigation water use.  The irrigated land is identified from the NAIP aerial photographs and compared to the Annual Use Forms submitted to the State Water Commission by the permit holder.   The Regulatory Section of the State Water Commission permits the dam structures throughout the state and maintains records of construction reviews.  The Dam Safety Section performs  safety reviews and inspections of the 3,144 structures in the State of North Dakota.   
Water permit applications are evaluated by  three staff hydrologists assigned to the specific area of the application location for criteria discussed under “Methods.”  Appropriate surface-water data are accessed and analyzed to determine the potential impact of the application in reference to State criteria.  Analyses are increasingly comprehensive as demand for water and stress on the resource increases, and frequently require the use of surface-water models, such as the HEC-RAS model from the US Army Corps of Engineers .  The hydrologist, based on the permit evaluation, recommends a course of action to the State Engineer who approves or denies the permit.  


	4e. Continued.
	Water permits are required for all diversions of water, with the exception of domestic and livestock sources withdrawing less than 12.5 acre-feet per year.  For each water permit, regardless of use, and for each point of diversion within the water permit, spatial data (points of diversion and use) are recorded within the SWC Database.  Recorded data includes the requested amount of appropriation and rate of withdrawal, the amount and rate of diversion appropriated for the water permit, and the status of the water permit (Conditional, Perfected, Denied, In Abeyance).   An annual use report is required from all users, and is recorded in the database.  Totalizing in-line flow meters are required for all industrial, irrigation, municipal and rural water users.  The locations, amounts and types of irrigation are included in the water permit application.  Most coal-fired power plants in the state were built more than 30 years ago, and the separation of consumptive use from non-consumptive use has not been uniformly reported in the water permit for cooling water, but is frequently delineated in narrative descriptions within the permit itself.  This water permit information may or may not be recorded in the database, but measures are being undertaken to quantify and record this information in the database for public access.  


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

	Question No.
	Question

	5a.
	How often are water users required to report?   Annual reporting required.

	5b.
	What are they required to report?    Water use data

	5c.
	Do they report consumptive use?            Yes__X___     No______

	5d.
	Do they report diverted flow?      All diversions (except 5e-i) are metered

	5e.
	Are diversions metered?            Yes__X___     No______

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

All permits, except "water spreading", flood control, Fish & Wildlife, and recreation have a metering requirement.

	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. Permits types which do not require reporting are Fish & Wildlife and Recreation, which only have evaporative water loss.


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







Yes_____     No___X___

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


Yes_____     No___X___


	
	a. If yes, please describe which beneficial use reporting is proprietary.
(Does NOT Apply)

	5g.
	Does your state have policies related to instream flow?            Yes_____     No__X____

	
	i. If yes, please briefly describe those policies or provide a url for more information.    (Does NOT Apply)

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

      Yes_____     No___X___

	
	i. If yes, please briefly describe those policies or provide a url for more information.  (Does NOT Apply)

	5i.
	Do you have any other comments or information that you’d like to provide that you think would be helpful?     See page #14 for the "Water Permit Interactions" chart.
Approximately 500 water permits associated with "Non-Consumptive/Evaporative Loss" reservoir water use receive a "Reservoir Report" form once every five years. The purpose of the "Reservoir Report" for is three-fold. First, to validate ownership; second, to determine the condition of the reservoir structure; third, to determine if the structure is being used for the purpose stated in the water permit.




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?

USGS data is aquired through their web interface.

	
	iii. Do you use the data to estimate water availability?       Yes__X__     No____

	6b.
	Do you store groundwater use data?                                   Yes__X___     No____

	
	i. Is it tracked by beneficial use category or another application category?
Yes__X___     No______

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

All data is site specific using the PLSS (Twn-Rng-Sec-QQQ)

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

Time scale is daily, monthly, quarterly.

	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__. 

	
	a. If Yes, describe the summaries that you have.  
The Bi-Annual Report Summary.

	
	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/aquifers (i.e. no additional allocations/appropriations are allowed)?     Yes__X__     No____

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

Yes__X__     No___     An aquifer boundary is the spatial data designation.

	
	vi. Do you track which aquifer from which the water is drawn?                               Yes_X___     No______

	6d.
	Do you store groundwater allocation data?                          Yes__X__     No______

	
	i. Do you track which have been adjudicated?    Yes__X__     No______

	
	ii. Do you track acres irrigated?                              Yes__X__     No______

	
	iii. Do you track irrigation methods?                         Yes__X__     No______

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




Yes_____     No__X___

	
	v. For water allocated to energy production, do you track the energy facility generator type (consumptive & non-consumptive use)?       Yes__X__     No____                        This single power generation water permit is associated with coal.

	
	vi. For CWSs that utilize groundwater, how do you verify the reported population served and how often do you perform that verification? Population data is not required to be reported to the ND State Engineer.


	6e.
	Do you have any other comments or information that you’d like to provide that you think would be helpful?   See page #14 for the "Water Permit Interactions" chart.
North Dakota maintains a comprehensive observation well network of over 4,100 monitoring wells.  More than 80% of the wells are measured monthly from May to December.  The remaining wells are measured quarterly or annually.  Water quality samples are collected every five years from each well for determination of basic cations and anions and selected trace elements.  On the average about 1,000 water quality samples are collected each year.  There are more than 56,000 water quality samples and more than 5 million water levels stored in the Water Resource Database.  Site inventory data, including location, lithology, well construction, water levels and water chemistry is accessible to the public and can be downloaded at the web link:
 http://www.swc.nd.gov/4dlink9/4dcgi/GetCategoryRecord/Reports%20and%20Publications. 
All of the data locations are site specific, using the Public Land Survey System (PLSS) {Twn-Rng-Sec-QQQQ} template. Most new wells are now surveyed, and state-plane and lat-long coordinates are available in the database, either through translation of the PLSS  data or from direct survey measurements.  In addition ancillary map data, including aquifer boundaries, political boundaries, infrastructure features, satellite photos, and USGS quad maps of various scales and others are available in the data-base and can be accessed as overlays with the hydrologic data.  Well logs for private well drillers are also available and can be downloaded as pdf files form the North Dakota Water Commission database.  
Ongoing ground-water resource evaluation of all major aquifers, and all water supplies is conducted by qualified hydrologists assigned to each aquifer and each management area.  Subsurface exploration plans, water sampling plans, water-level monitoring plans, and other concerns, including aquifer maps and boundaries, are supervised, expanded, and revised by 12 staff ground-water hydrologists on an ongoing basis.  Ongoing data acquisition is conducted by 4 full time field technicians. 
The Water Appropriation Division maintains and operates its own forward-rotary drill rig with a full-time crew (geologist, driller and driller’s helper) dedicated to installing and maintaining observation wells.  About 100 to 150 new bore hole and monitoring well locations are drilled each year for the purpose of ongoing ground-water exploration, and additional data acquisition required for aquifer management and water permit evaluation.  


	6e. Cont.
	Water permit applications are evaluated by ground-water hydrologists assigned to the specific area of the application location for criteria discussed under “Methods.”  Appropriate ground-water data are accessed and analyzed to determine the potential impact of the application in reference to State criteria.  Analyses are increasingly comprehensive as demand for water and stress on the resource increases, and frequently require the use of ground-water models.  The hydrologist, based on the permit evaluation, recommends a course of action to the State Engineer who approves or denies the permit.  
The Water Appropriation Division, in cooperation with the U.S. Geological Survey and the North Dakota State Geological Survey, conducted a comprehensive County Ground-Water Studies program beginning in the late 1950s, and completed in the early 1980s.  These studies identified the location and extent of major aquifers, hydraulic properties, water chemistry, estimated well yields; and the occurrence and movement of ground water, including sources of recharge and discharge.  The County Studies have provided the basic framework for ongoing ground-water resource evaluation.  As a result of ongoing investigations, numerous other reports and publications on ground-water resources have been completed, including 118 “ND Ground-Water Studies,” many of which are related to water-supply needs of various communities; and 54 Water Resource Investigations pertaining to specific water-resource issues and problems.  A comprehensive survey of water supplies for energy use, including a evaluation of potential ground-water availability, was published as a WRI report (WRI No. 49) in 2010.  The link to WRI No. 49 is below.
http://www.swc.nd.gov/4dlink9/4dcgi/GetContentPDF/PB-1800/W&E%20RPT%20FinalR.pdf
The State Engineer encourages ground-water storage when feasible.  Several aquifer recharge and recovery (ARR) initiatives have been explored or implemented, and are documented in WRI reports.  ARR projects are accommodated under the State water appropriation system.  

Water permits are required for all diversions of water, with the exception of domestic and livestock wells withdrawing less than 12.5 acre-feet per year.  For each water permit, regardless of use, and for each point of diversion within the water permit, spatial data (points of diversion and use) are recorded within the SWC Database.  Recorded data includes the requested amount of appropriation and rate of withdrawal, the amount and rate of diversion appropriated for the water permit, and the status of the water permit (Conditional, Perfected, Denied, In Abeyance).   An annual use report is required from all users, and is recorded in the database.  Totalizing in-line flow meters are required for all industrial, irrigation, municipal and rural water users.  The locations, amounts and types of irrigation are included in the water permit application.  Most coal-fired power plants in the state were built more than 30 years ago, and the separation of consumptive use from non-consumptive use has not been uniformly reported in the water permit for cooling water, but is frequently delineated in narrative descriptions within the permit itself.  This information may or may not be recorded in the database, but measures are being undertaken to quantify and record this information in the database for public access.  

	
	


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?  Annual Use Form is required.

	7b.
	What are they required to report?  Water use is the required information.


	7c.
	Do they report consumptive use?            Yes_X___     No______

	7d.
	Do they report an amount withdrawn?                   Yes__X__     No______

	7f.
	Are withdrawals metered?            Yes__X__     No______

	
	i. If yes, please provide information for which uses are metered: 
Industrial, Irrigation, Municipal & Rural Water

	7e.
	Are all beneficial uses required to report?             Yes__X__     No______

	
	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_____     No__X___

	
	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?     See page #14 for the "Water Permit Interactions" chart.



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


__ SQL Server


__ Informix


__ Dbase


__ MS Access


__ MySQL


X Other: 4th Dimension Database & PostgreSQL are the primary formats

	
	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?


__ Microsoft


__ Linux


_X_ Mac OS


__ Other: ______________________

	8c.
	What programming environments does your office support?


__ Java


__ .Net


X_ Python


_X Other: _____PHP________________

	8d.
	Do you have any other comments or information that you’d like to provide that you think would be helpful? 
The Office of the State Engineer is predominately an Open-Source shop. We use PostgreSQL/PostGIS/MapServer as our primary spatial service engine and data delivery platform. 4th Dimension is the only commercial software that we use that pertains to data management and it is our primary data management platform.

The State Engineer's IT staff developed SOAP (Simple Object Access Protocol) services for the transmission of water meter data directly into the water permit 4th Dimension database. The SOAP service was the end result of a telemetry pilot study, which was undertaken in 2012. The telemetry study is ongoing to allow for continued evaluation of this rapidly evolving technology. Additional information on this study can be found at the link shown below:
http://www.swc.nd.gov/4dlink9/4dcgi/GetSubCategoryPDF/250/Telemetry%20Study%20Report.pdf



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______

	
	i. Please provide the url(s) for accessing your data: 
http://www.swc.nd.gov
http://www.swc.nd.gov/4dlink7/4dcgi/permitsearchform/Map%20and%20Data%20Resources
http://www.swc.nd.gov/4dlink2/4dcgi/wellsearchform/Map%20and%20Data%20Resources
http://mapservice.swc.nd.gov


	9b.
	Are your data available via web services?       Yes_____     No___X___

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

We are currently working on a deployment of web services. We anticipate having some of these services available within the next 6 to 12 month.

	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.swc.nd.gov/4dlink7/4dcgi/permitsearchform/Map%20and%20Data%20Resources
http://www.swc.nd.gov/4dlink9/4dcgi/GetSubCategoryRecord/Reports%20and%20Publications/Water%20Resource%20Investigations

	9d.
	Do you have any other comments or information that you’d like to provide that you think would be helpful?   See page #13 for the "Water Permit Interactions" chart.
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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)

N

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

	ND. State Engineer
	Water availability is determined by the ability of a permit applicant to put water to beneficial use that is sustainable, without creating an undue impact on a prior appropriator and is in the public  interest based on a rebuttal presumption in favor of water permit approval.
	Permitting 
	http://www.legis.nd.gov/cencode/t61c04.pdf?20131013160934



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)

	Specific project locations  (Twn-Rng-Sec)
	Individual hydrological analysis
	Permitting 
	Follows the application
	swc.nd.gov
	As needed
	As per request
	Yes


In North Dakota all water, ground and surface, is held in trust by the state for appropriation to the public.  Water availability for appropriation is dependent on order of application, beneficial use, sustainability, impact on prior appropriators, and public-interest criteria.

Water rights are established through a permitting process.  Each water permit application is evaluated on a case-by-case basis by a staff  hydrologist assigned to the project area in the order of the date of the application. Project areas for ground water are usually, but not always, defined by counties. Project areas for surface water are assigned by basin. 

By statute, the State Engineer must protect the rights of prior appropriators and ensure the appropriation is in the public interest. Staff hydrologists perform a comprehensive analysis of all water permit applications to minimize the need for adjudicative proceedings.   Evaluations can require a few weeks to a several months, depending on hydrologic conditions and available information.  Areas where the data is sparse may require additional test hole drilling, observation well construction, and water level monitoring for completion of the evaluation.  Where there is competition for water from a single aquifer, a groundwater modeling study may be necessary; these studies may take several months to complete.

The basis for much of the determination of ground-water availability in North Dakota is the County Study program, which inventoried, characterized, and mapped all of the groundwater resources of North Dakota.  In addition, numerous groundwater studies and water resources investigations have been completed throughout the state, and a large amount of hydrologic and water quality data have been acquired in an active ongoing exploratory and monitoring program. The reports are available online at:   www.swc.nd.gov//4dlink9/4dcgi/GetCategoryRecord/Reports%20and%20Publications. The North Dakota water data can be accessed online at: www.swc.nd.gov/4dlink9/4dcgi/GetCategoryRecord/Map%20and%20Data%20Resources  - under “Map Services.”

Surface-water availability is determined using stream-flow data from 124 monitoring gages operated throughout the state by the U.S. Geological Survey (USGS) under a cooperative agreement, augmented by staff gages and wire-weight gages operated and maintained by the Water Appropriation Division staff.  Historically the Division has operated staff and wire-weight gages at 1,077 different locations: Currently 257 locations are monitored.  USGS data are available at the USGS web site.  All State data are maintained in the North Dakota State Water Commission database for use by agency personnel.  The public can access the data by request.  

Water use is monitored primarily by annual reports from water users.  Other methods of verification include LANDSAT satellite data, using the ISODATA method for extracting water surface areas.   Aerial photographs from NAIP are used for validation of irrigation water use through cross comparison with annual use reports. 

The Regulatory and Dam Safety Sections of the North Dakota State Water Commission permit the dam structures, maintain records of construction reviews, and inspect the 3,144 structures in the state of North Dakota. 

In North Dakota, "water availability" is determined site specifically in response to an application to put water to beneficial use, for a specific quantity of water, and at a particular location for a specific type of use. The local hydrologic system is reviewed along with ongoing water use from the available source. Some planning documents are prepared upon a request for such information.

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)

	State Wide
	AUF
	We send approximately 3,000 Annual Use Forms (AUF) to permit holders at the end of each year to report their annual water use. The information provided in the AUFs is validated by agency staff and then entered into the water permit database.  This year (2013) marks the start of our On-Line AUF reporting process. The On-Line system allows for a permit holder to file their water use information in a similar fashion to that of the paper AUF they are familiar with receiving in the mail. Once the On-Line information is completed, it is stored in a preliminary data file, which is then checked by agency staff. After the water use data entry is validated by agency staff, it is permanently stored in Water Permit Database.
	 1977
	http://www.swc.nd.gov/4dlink7/4dcgi/permitsearchform/Map%20and%20Data%20Resources
	Annual
	Used for G.W. & S.W.
	Y

	State Wide
	ARB Precip
	ARB has a network of over 700 observer rain gages. This provides a very dense concentration of precipitation data. We use data from the Atmospheric Resource Board rain gage network for validation of Annual Use Form (AUF) data. The precipitation maps help to confirm if an area was wet or dry and the potential need for irrigation water.
	  1977
	http://www.swc.nd.gov/4dlink9/4dcgi/GetSubCategoryRecord/Atmospheric%20Resources/Coop%20Observer%20Network
	Monthly
	 Precipitation
	Y

	State Wide


	Landsat
	We use Landsat with an ISODATA method for extracting surface water areas. We use map algebra to calculate differences in surface water areas from year to year or month to month. This helps us to understand the possible impacts of pumping or weather patterns.
	1998
	http://www.swc.nd.gov/4dlink9/4dcgi/GetSubCategoryRecord/Devils%20Lake%20Flooding/Basin%20Maps
	Monthly
	Surface Water
	Y

	State Wide
	NAIP
	We use air photographs from NAIP for validation of irrigation Annual Use Form (AUF) data by identifying irrigated land.
	1995
	http://mapservice.swc.nd.gov
	Yearly
	Used for G.W. & S.W. 
	Y

	State Wide
	NDAWN
	We use the North Dakota State University NDAWN (North Dakota Agriculture Weather Networks) "Crop Water Deficit" calculations for the validation of Annual Use Form (AUF) data. The Jensen-Haise model is used by the NDAWN system for computing reference ET in determining the "Crop Water Deficit" calculation. NDAWN operates cooperatively with the High Plains Regional Climate Center (HPRCC) in Lincoln, Nebraska.
	1993
	http://ndawn.ndsu.nodak.edu/crop-water-use.html
	Daily
	Used for G.W. & S.W.
	Y

	State Wide
	Landsat & NDAWN
	The North Dakota Agriculture Weather Networks "Crop Water Deficit" calculations are used with Landsat to determine possible water needs for a crop type. We use a supervised classification method with Landsat to determine crop types grown under irrigation. These two data sets are then combined to calculate an estimated water use for an irrigation area.
	2007
	http://ndawn.ndsu.nodak.edu/crop-water-use.html
http://earthexplorer.usgs.gov
	Daily & montly
	Used for G.W. & S.W.
	Y

	State Wide
	Cross-Comparison
	We use the surrounding water permit AUFs to cross-check the validity of information supplied on an AUF.
	1977
	
	Annually
	Used for G.W. & S.W.
	Y

	State Wide
	Stream Gaging
	We use the USGS stream gaging network to track changes in flow rates related to surface water permit pumping and/or weather conditions.. We also have our own network of staff gages and wire weights for monitoring water level fluctuations, which may be associated with pumping and/or weather conditions.
	1977
	http://nd.water.usgs.gov

http://mapservice.swc.nd.gov
	Daily
	
	y


*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? 
	The State Engineer office is exploring the use of the METRIC methodology developed by the University of Idaho. We are working in collaboration with the University of North Dakota on the development of the METRIC tools for application in North Dakota.
The ND Office of the State Engineer has developed a SOAP protocol, which is currently being used for reporting selected industrial water permit meter locations. The SOAP implementation automatically sends water meter data (and hence water use data) once every 24 hours directly into the agency water permit database.


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)

	The Office  of  the State Engineer currently does not employ the use of consumptive models.
	Not applicable
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