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[bookmark: _Toc310320666][bookmark: _Toc389210581]1.0	Document Overview

[bookmark: _Toc76161872][bookmark: _Toc125279324][bookmark: _Toc310320667][bookmark: _Toc389210582]1.1	Purpose of This Document

[bookmark: _Toc125279338]The purpose of this document is to provide an overview of the on-site activities that occurred during the week of May 12–15, 2014, to support the California Department of Water Resources (CA DWR) Division of Environmental Services (DES) Proof of Concept Engagement with Esri Story Maps. The Division of Technology Services (DTS) and DES, working as a team, developed three activities that illustrate the benefits of using maps to:

· Reveal patterns and trends when analyzing scientific data
· Enable evaluation of data, simulate strategic decision making, and identify information vulnerabilities
· Utilize authoritative data
· Provide the organization with a collection of useful storytelling map
· Get information into and out of the field
· Provide a comprehensive view of field operations
· Emulate human workflows to leverage the capabilities and strengths of the GIS platform
· Create maps that illustrate measurements important to the organization

The three on-site activities were as follows:

· ArcGIS Online for Organizations Technical Transfer to the DTS Enterprise GIS Staff
· Water Quality Conditions in the Sacramento Bay-Delta
· Lower Feather River Sturgeon Studies Data
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[bookmark: _Toc389210583]2.0	ArcGIS Online Technical Knowledge Transfer

Esri provided a review of administrative best practices for the management of an ArcGIS Online for Organizations subscription. The following topics were outlined:

Data Management

The key components that were outlined included the following in reference to data management in ArcGIS Online:

· Workflow for map production
· Quality control
· Own your own data

An important component of data management in ArcGIS Online is quality control at all levels as California Department of Water Resources implements ArcGIS Online across the organization. It is also important that whoever edits and maintains the data needs to continue to own that data.

Perhaps the easiest way to validate the quality of work is to publish the map as a service and ask a colleague to review it. They should be able to understand and use the map without any guidance. Alternatively or supplementally, CA DWR can employ a checklist to validate that the map meets the quality expectations and serves its purpose. The following checklist and resources are available:

· The Intelligent Map Checklist: downloads.esri.com/blogs/arcgisonline/webmapandmapservicechecklist.xlsx
· Map Evaluation Guidelines: downloads.esri.com/MappingCenter2007/arcGISResources/more/
MapEvaluationGuidelines.pdf

Content Management

The key components that were outlined included the following in reference to content management in ArcGIS Online:

· Organize content
· Use ratings
· Use comments
· Mark authoritative content

A best practice to organize content in ArcGIS Online is to build groups and personal folders for the data and maps to reside. Ratings and comments are great tools not only for searching and filtering but also to provide feedback on what users are using and what needs corrections. 

Another good practice is to have good thumbnails on items and groups shared within the CA DWR ArcGIS Online for Organizations subscription. Thumbnails are key to quick identification of an organization's content and groups within ArcGIS Online (see figure 1 for an example of group thumbnails for the POC activities). Other graphics can be added to thumbnails, which can help users identify item types and how they can be used.

Figure 1
Proof of Concept Groups

[image: ]

Content Management Additional Information

· Thumbnails
· blogs.esri.com/esri/arcgis/2011/04/15/put-your-best-thumbnail-forward/ 
· blogs.esri.com/esri/arcgis/2012/04/11/your-best-thumbnail-forward-redux/ 
· Groups	
· blogs.esri.com/esri/arcgis/2013/11/21/using-arcgis-online-groups-effectively/ 
· blogs.esri.com/esri/arcgis/2014/04/21/groups-delivering-access-maps-apps/ 
· blogs.esri.com/esri/arcgis/2014/04/17/organizing-your-online-life-with-favorites/ 

User Management

The key components that were outlined included the following in reference to user management in ArcGIS Online:

· Limiting administrators
· Qualifying publishers
· Engaging and reengaging users
· Custom roles

A role defines the privileges that a member has within the organization. Esri defines a set of privileges for the User, Publisher, and Administrator roles. In addition, organizations can define privileges at a more detailed level by creating and assigning custom roles. It might prove useful for CA DWR to refine the standard roles into a more fine-grained set of privileges.

General Privileges 

· Create, update, and delete items
· Edit features (based on permissions set on the layer)
· Join organizational groups
· Join external groups
· Share items with groups
· Share items with organization
· Share items with public
· Create, update, and delete groups
· Make groups visible to organization
· Make groups available to Open Data (beta)
· Make groups visible to public
· Publish hosted features
· Publish hosted tiles
· Create and manage Open Data sites (beta)

Administrative Privileges

· View item owned by member
· Update item owned by member
· Delete item owned by member
· Reassign ownership of item
· View group owned by member
· Update group owned by member
· Reassign ownership of group
· Delete group owned by a member
· Add member to groups
· View all member account info
· Update member account info
· Invite users to join organization
· Change role of member (only Administrators can change the role to and from Administrator)
· Disable member from the organization
· Delete member from the organization (only Administrators can delete other Administrators)

Reserved Privileges (only for Administrators)

· Sell apps in ArcGIS Marketplace
· Configure website
· Configure custom roles
· Set up enterprise logins
· View subscription status
· Change member role to or from Administrator
· Remove other Administrators from the organization
· Move member items to different folders within their My Content page
· Share items with public when organization does not allow members to share outside the organization

The list below describes the critical administrative roles that may help CA DWR manage and operate its subscription to ArcGIS Online. Any or all of these roles may be performed by the same person or multiple people.

· Primary Administrator—Responsible for all organizational administration, delegates responsibility as needed, and coordinates activities of other administrative staff (below).
· User Manager—Sends new invitations and/or manages enterprise logins with IT department, disables/retires user accounts as people leave, and migrates items and groups as needed
· Quality Manager—Ensures quality of item/group descriptions/thumbnails, sets standards/best practices for item/group descriptions/thumbnails
· Group Manager—Creates new organizational groups, sets standards/best practices for group usage and ownership
· Reporting Manager—Runs reports on system usage and credit consumption
· Tool Developer—Creates software tools and/or scripts to help manage the ArcGIS for Organizations account (knows Python and/or JavaScript and/or other programming languages)
· Content Curator—Discovers best new items via periodic searches; accepts submissions/suggestions; identifies needs for new layers, maps, and apps
· Technical Support Specialist—Primary point of contact for anyone that has questions on how to use the system
· Training Manager—Collects, produces, and makes available training materials to educate new members on basic operation of the system and power users about best practices and tips and tricks; also communicates the benefits/impacts of new features and system updates at/before each new software release
· Authorized Purchaser—Approves the purchase of additional credits/users
· Open Data Site Administrator—Creates and manages Open Data sites
· Open Data Curator—Creates and manages Open Data groups, manages membership and content of Open Data groups

User Management Additional Information

· Organization Roles: doc.arcgis.com/en/arcgis-online/reference/roles.htm 
· Configure Roles: doc.arcgis.com/en/arcgis-online/administer/configure-roles.htm 

Credit Monitoring 

Excessive or wasteful use of credits will be defined differently for each organization. Even heavy use of a cloud service often offers the best value. Rather than simply targeting all instances of heavy credit use as excessive, look to identify usage that is not mission critical, duplicates effort or is redundant, or uses data services that are also available locally.

· Monitor credit usage weekly/monthly
· Determine when additional credits are needed
The key components that were outlined included the following in reference to credit monitoring in ArcGIS Online:
· Estimating usage upfront
· Strategies for minimizing usage
· Governance policy
· Tools available and more to come
· Responsible publishers
Identify and investigate excessive or wasteful use of credits (and evaluate/suggest possible alternate solutions for unjustified usage). Activities to address through user education are listed below along with possible solutions.
· Tiled services cached to large scales—Try caching only the scales needed or building the tile cache in ArcGIS for Desktop (as a tile package) rather than in ArcGIS Online.
· Large feature services—Try simplifying geometries or publishing to an on-premises GIS server, if available.
· Duplicate layers—Try searching for layers to see if they are already available before publishing.
· Large/Repeated geocoding jobs from same user(s)—Try encouraging the use of ArcGIS for Desktop/ArcGIS for Server locators, discouraging re-geocoding of same data, and/or publishing commonly used layers to system and publishing them.
· Large/Repeated geoenrichement jobs from same user(s)—Try purchasing local data or Community Analyst subscription, or request analysis by an on-staff GIS professional
Credit Usage Additional Information

· ArcGIS Online Service Credits Overview: 
esri.com/software/arcgis/arcgisonline/credits
· ArcGIS Online Service Credit Estimator: esri.com/software/arcgis/arcgisonline/credits/estimator 

Esri GitHub Resources

A collection of tools, scripts, code samples, hacks, and information for ArcGIS for Organizations account administrators.

This site is maintained by Esri solution engineers and the Esri community as a place where anyone can find and share tools, experience, and knowledge.

· ArcGIS for Organizations Account Administration wiki: https://github.com/Esri/ago
-admin-wiki/wiki 
· ArcGIS Online Best Practices: https://github.com/Esri/ago-admin-wiki/wiki/Best
-practices
· Governance and Standards: https://github.com/Esri/ago-admin-wiki/wiki/Best
-practices#governance-and-standards 
· Curation: https://github.com/Esri/ago-admin-wiki/wiki/Best-practices#curation
· Maintenance: https://github.com/Esri/ago-admin-wiki/wiki/Best
-practices#maintenance 
· Monitoring and Reporting: https://github.com/Esri/ago-admin-wiki/wiki/Best
-practices#monitoring-and-reporting 
· Resources: https://github.com/Esri/ago-admin-wiki/wiki/Resources 

Additional Resources

· Help/Documentation: help.arcgis.com/en/arcgisonline/help/index.html
· Videos: doc.arcgis.com/en/arcgis-online/reference/videos.htm
· Blog: blogs.esri.com/Support/blogs/arcgisonline/default.aspx
· Forum: forums.arcgis.com/forums/30-ArcGIS-Online
· Storytelling with Maps: storymaps.esri.com/
· http://blogs.esri.com/esri/arcgis/2012/11/01/15-minute-hero-with-story-map-templates/
· http://blogs.esri.com/esri/arcgis/2012/10/25/story-map-templates/
· Esri Training: training.esri.com/gateway/index.cfm?fa=search.results&searchterm
=arcgis and online&search=Search&coursetypeid=4 
· Product Information: www.esri.com/software/arcgis/arcgisonline/index.html
· Profiles: 
· http://blogs.esri.com/esri/arcgis/2012/06/01/show-your-best-profile/

· http://blogs.esri.com/esri/arcgis/2012/11/28/formatting-agol-profile/

· Branding:

· http://blogs.esri.com/esri/arcgis/2012/06/20/create-a-great-organization-home-page/

· http://blogs.esri.com/esri/arcgis/2012/09/27/home-page-graphics/

· Building Content (Cartography)

· http://blogs.esri.com/esri/arcgis/2012/11/01/using-hidden-layers-for-web-map-pop-ups/

· http://blogs.esri.com/esri/arcgis/2012/10/04/url-parameters-in-pop-ups/

· http://blogs.esri.com/esri/arcgis/2012/09/25/add-color-to-your-pop-ups/

· http://blogs.esri.com/esri/arcgis/2012/08/13/designing-web-map-pop-ups/

· http://blogs.esri.com/esri/arcgis/2012/04/16/an-intelligent-map-checklist/


· 	Adding Photos

· http://blogs.esri.com/esri/arcgis/2012/07/10/using-yahoo-pipes-to-create-dynamic-map-layers/

· http://blogs.esri.com/esri/arcgis/2012/07/03/add-flickr-photos-to-arcgis-online-web-maps/

· http://blogs.esri.com/esri/arcgis/2012/07/08/add-pinterest-photos-to-arcgis-online-web-maps/

· http://blogs.esri.com/esri/arcgis/2012/04/26/tips-for-displaying-photos-in-pop-ups/

· Sharing Content

· http://blogs.esri.com/esri/arcgis/2012/04/24/embedding-arcgis-online-maps-in-facebook/

[bookmark: _Toc389210584]3.0	Water Quality Conditions in the Sacramento Bay-Delta

[bookmark: _Toc389210585]3.1	Business Use Case

The business case for the Water Quality Conditions in the Sacramento Bay-Delta was to develop a story map that reflects water quality conditions in the Sacramento Bay-Delta over time, based on data collected and represented in the annual report titled "Water Quality Conditions in the 
Sacramento-San Joaquin Delta and Suisun and San Pablo Bays during 2011–December 2012"—Report to the State Water Resources Control Board in Accordance with Water Right Decision 1641 (see report: http://www.water.ca.gov/bdma/docs/2011%20Annual%20Report.pdf).

[bookmark: OLE_LINK1]The following data was used within the business case:
· Discrete Water Quality Data: http://www.water.ca.gov/bdma/meta/Discrete/Field_Data_2007-2012.xlsx
· Benthic Organisms: http://www.water.ca.gov/bdma/meta/benthic/2013
/Jan-June_2013.csv
· Phytoplankton: http://www.water.ca.gov/bdma/docs/phytoplankton_meta_data
_9-13-2010_to_12-12-2012.xlsx

The following DES attendees included:

· Betsy Wells
· Bill Templin
· Tiffany Brown
· Sarah Lesmeister 


[bookmark: _Toc389210586]3.2	Web Maps and Story Map Applications

The web maps and story map applications are shared within the Water Quality Conditions in the Sacramento Bay-Delta group within the CA DWR ArcGIS Online for Organizations subscription (see figure 2). The group URL is

http://dwr.maps.arcgis.com/home/group.html?owner=mrbaldwi_DWR&title=Water%20Quality%20Conditions%20in%20Sacramento%20Bay%20-%20Delta.








Figure 2
Water Quality Conditions in Sacramento Bay-Delta Group

[image: ]

Below are some example web maps that were created during the on-site visit.

Figure 3
Discrete Water Quality Field Data Web Map 

[image: ]

Figure 4
Benthic Organisms Web Map 
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Figure 5
Phytoplankton Web Map
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[bookmark: _Toc389210587]3.3	On-Site Activity Outcomes

The following outcomes/next steps were derived from the on-site workshop:
· Focus on improving the data by implementing more rigorous quality assurance and control procedures.
· Conduct more analysis of the time series data.
· Provide training and technical support to the program staff to create story maps.
· Provide cartography training to program staff.
· Use story maps to conduct quick data analysis and identify patterns in the data to determine where to focus efforts.
· Make story maps available to the public.
· Provide technology and GIS support by working with Melody Baldwin and DES IT staff.
· Utilize the department's enterprise geospatial information systems architecture and ArcGIS Online to contain costs associated with processing, storing, analyzing, and presenting water quality information to the public.
[bookmark: _Toc389210588]4.0	Lower Feather River Sturgeon Studies Data

[bookmark: _Toc389210589]4.1	Business Use Case

The business case for the Lower Feather River Sturgeon Studies Data was to develop a story map that reflects the location and conditions of the green sturgeon over time, based on data collected and represented in the field monitoring studies.

The following data was used within the business case (as provided by DES):
· Sturgeon 2013 Data 


· Sturgeon Movement Data




The following DES attendees included:

· Jason Kindopp
· Alicia Seesholtz
· Matt Manual
· Katie Lentz
· Matica Zoltan


[bookmark: _Toc389210590]4.2	Web Maps and Story Map Applications

The web maps and story map applications are shared within the Lower Feather River Sturgeon Studies group within the CA DWR ArcGIS Online for Organizations subscription (see figure 6). The group URL is

http://dwr.maps.arcgis.com/home/group.html?owner=mrbaldwi_DWR&title=Lower%20Feather%20River%20Sturgeon%20Studies. 


Figure 6
Lower Feather River Sturgeon Studies Group

[image: ]

Below are some example web maps that were created during the on-site visit.

Figure 7
2013 Sturgeon Data Web Map

[image: ]
Figure 8
Sturgeon Movement Web Map

[image: ]


[bookmark: _Toc389210591]4.3	On-Site Activity Outcomes

The following outcomes/next steps were derived from the on-site workshop:
· Conduct more analysis of fishery time series data and improve the data by analyzing it through story maps.
· Make the fishery data available to the public.
· Provide training and technical support to program staff to create story maps.
· Provide cartography training for program staff.
· Use story maps to conduct quick data analysis and identify patterns in the data to determine where to focus our efforts.
· Provide technology and GIS support by working with Melody Baldwin and DES IT staff.
· Consider level of effort to convert existing Microsoft Access databases to ArcGIS Online via SQL/Oracle database standard.
· Consider the Esri Landscape Analysis products that provide planning, modeling, and analysis suitable for sturgeon habitat monitoring.
· Utilize the department's enterprise geospatial information systems architecture and ArcGIS Online to contain costs associated with processing, storing, analyzing, and presenting water quality information to the public.
· Determine the feasibility of allowing contractors to attend DWR GIS training sessions.
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2013 Sturg Data.xlsx
Didson Surveys 2013

														Bycatch

		DATE		LOCATION		Start Time		Stop Time		Total Time		CFS		CHN		AMS		UNID		STB		Staff		Comments

		2/5/13		Shanghai		2:24:00 PM		2:32:51 PM		0:08:51		3475						8				DR		Survey Had to be cut short due to technical difficulties

		2/5/13		Sunset Dam		11:13:12 AM		11:38:13 AM		0:25:01		1825						53		5		DR		Lots of what seem to be very large stripers

		2/5/13		TAO		9:09:21 AM		9:40:55 AM		0:31:34		1825						92				DR

		2/6/13		Bear River		1:32:31 PM		1:49:10 PM		0:16:39		3193						16				DR

		2/6/13		Below Star Bend		2:28:36 PM		2:45:22 PM		0:16:46		3193						9				DR

		2/6/13		Jesus		2:10:57 PM		2:24:53 PM		0:13:56		3193						1				DR

		2/6/13		Shanghai		10:58:54 AM		11:21:34 AM		0:22:40		3193						17				DR

		2/19/13		Shanghai		11:58:28 AM		12:19:04 PM		0:20:36		3058						21				DR

		2/19/13		Wagon Wheel		2:10:30 PM		3:08:49 PM		0:58:19		1775						61				DR

		2/20/13		Big Hole		10:26:42 AM		10:34:15 AM		0:07:33		1790						17				DR

		2/20/13		Cox		1:59:49 PM		2:19:20 PM		0:19:31		1790						37				DR

		2/20/13		Sunset Dam		12:35:28 PM		12:50:03 PM		0:14:35		1790						21				DR

		2/20/13		TAO		9:55:38 AM		10:20:15 AM		0:24:37		1790						36				DR		Just after frame 6048 there looks to be a large school of small fish

		3/5/13		Shanghai		11:00:31 AM		11:34:59 AM		0:34:28		3340						87				DR

		3/5/13		Sunset Dam		1:24:12 PM		1:43:02 PM		0:18:50		1790						12		2		DR		Seems to be the same duo of large striper s

		3/5/13		TAO		3:18:11 PM		3:40:58 PM		0:22:47		1790						45				DR

		3/6/13		Above Gridley Bridge		1:07:51 PM		1:50:07 PM		0:42:16		1846						112				DR

		3/19/13		Shanghai		1:21:49 PM		1:49:01 PM		0:27:12		4375						48				DR

		3/19/13		Sunset Dam		11:07:07 AM		11:21:27 AM		0:14:20		3260						37		4		DR

		3/21/13		Above Gridley Bridge		11:51:36 AM		12:39:42 PM		0:48:06		2551						97				DR

		3/21/13		Cox		10:54:13 AM		11:26:09 AM		0:31:56		2550						65				DR

		3/21/13		TAO		1:48:45 PM		2:07:38 PM		0:18:53		2550						16				DR

		4/1/13		TAO		11:58:25 AM		12:30:03 PM		0:31:38		4030						36				DR

		4/1/13		Upper Robinson		12:39:05 PM		12:50:25 PM		0:11:20		?						21				DR

		4/2/13		Above Shanghai		1:38:07 PM		2:00:47 PM		0:22:40		4866						3				DR

		4/2/13		Beer Can		10:56:49 AM		11:56:25 AM		0:59:36		5215						125				DR		Sturgeon detected DEPLOY DEPLOY!

		4/5/13		Shanghai		9:50:02 AM		10:26:43 AM		0:36:41		3980						70				DR

		4/5/13		Sunset Dam		11:45:59 AM		12:06:25 PM		0:20:26		2770						110		3		DR

		4/15/13		Shanghai		10:46:14 AM		11:07:19 AM		0:21:05		2918				12		26				DR

		4/15/13		Sunset Dam		12:52:40 PM		1:03:06 PM		0:10:26		1950						15				DR		Repeated Transects were done here in LF an HF

		4/15/13		TAO		2:27:33 PM		2:49:48 PM		0:22:15		1950						52				DR		Frame 4868 there is another Bait Ball in same location as last

		4/29/13		Sunset Dam		12:09:21 PM		12:34:41 PM		0:25:20		5150		45		400		30				DR

		4/29/13		TAO		2:09:07 PM		2:30:45 PM		0:21:38		5150						56				DR

		4/30/13		Beer Can		11:01:19 AM		11:11:31 AM		0:10:12		5901						45				DR

		4/30/13		Shanghai		1:45:12 PM		2:10:16 PM		0:25:04		6100		3		1050		22				DR		Sturgeon sighting

		5/13/13		Beer Can		12:07:59 PM		12:31:44 PM		0:23:45		3895				64		9				DR

		5/13/13		Shanghai		1:51:29 PM		2:21:06 PM		0:29:37		3853				70		20				DR

		5/14/13		Big Hole		12:58:52 PM		1:03:56 PM		0:05:04		2780						9				DR

		5/14/13		Sunset Dam		10:24:41 AM		10:46:42 AM		0:22:01		2780		50		350		10				DR

		5/14/13		TAO		12:27:14 PM		12:45:25 PM		0:18:11		2780		200				11				DR

		5/28/13		Shanghai		12:47:02 PM		1:19:35 PM		0:32:33		3870		6		375		43				DR

		5/28/13		Sunset Dam		11:06:09 AM		11:17:27 AM		0:11:18		2825				150		100				DR		 There appears to be a group of about 3 large fish>1.3m

		5/29/13		TAO		1:35:35 PM		1:50:50 PM		0:15:15		2320		100				16				DR

		5/29/13		Wagon Wheel		10:29:58 AM		11:42:05 AM		1:12:07		2324				10		35				DR

		6/10/13		Shanghai		1:18:55 PM		1:55:08 PM		0:36:13		3148				350		18				DR

		6/11/13		Sunset Dam		10:27:22 AM		10:39:13 AM		0:11:51		2335						63				DR

		6/11/13		TAO		11:48:22 AM		12:05:29 PM		0:17:07		2335		250				21				DR

		6/25/13		Shanghai		10:45:27 AM		11:19:57 AM		0:34:30		5434						31				DR

		6/25/13		TAO		1:52:20 PM		2:06:03 PM		0:13:43		4750		141				13				DR		Flows were increasing during survey

		6/26/13		Sunset Dam		9:30:44 AM		9:40:42 AM		0:09:58		5845						49				DR

		7/8/13		Shanghai		12:18:23 PM		1:01:40 PM		0:43:17		6740						10				DR

		7/9/13		Sunset Dam		9:27:33 AM		9:40:57 AM		0:13:24		5651						21				DR

		7/9/13		TAO		11:40:56 AM		12:09:54 PM		0:24:04		5651		193				21				DR

		7/22/13		Shanghai		11:25:39 AM		12:00:07 PM		0:34:28		6645						36				DR

		7/22/13		Sunset Dam		1:24:31 PM		1:33:40 PM		0:09:09		5550						26				DR

		8/5/13		Shanghai		10:57:32 AM		11:46:24 AM		0:48:52		6710						32				DR

		8/5/13		Sunset Dam		1:13:16 PM		1:22:35 PM		0:09:19		5600						46				DR

		8/5/13		TAO		3:47:43 PM		3:59:02 PM		0:11:19		5600		139				13				DR		Survey area was restrcited due to Salmon fisherman.

		8/19/13		Shanghai		10:30:53 AM		11:03:16 AM		0:32:23		6644						21				DR

		8/19/13		Sunset Dam		12:11:31 PM		12:17:48 PM		0:06:17		5504						12				DR

		8/19/13		TAO		1:39:50 PM		1:49:33 PM		0:09:43		5504		49				9				DR		Survey area was restrcited due to Salmon fisherman.

		9/3/13		Shanghai		10:57:54 AM		11:31:55 AM		0:34:01		6355						19				DR

		9/3/13		Sunset Dam		12:50:07 PM		12:59:28 PM		0:09:21		5729						14				DR

		9/3/13		TAO		2:11:17 PM		2:20:00 PM		0:08:43		5729		41				16				DR		Survey area was restrcited due to Salmon fisherman.

		9/16/13		Shanghai		11:14:25 AM		11:44:44 AM		0:30:19		3238						63				DR

		9/16/13		Sunset dam		1:06:47 PM		1:13:18 PM		0:06:31		2654						24				DR

		9/17/13		TAO		1:27:20 PM		1:35:40 PM		0:08:20		2254		131				16				DR

		9/30/13		Shanghai		10:46:57 AM		11:13:57 AM		0:27:00		2086		20				62				DR

		9/30/13		Sunset Dam		12:27:13 PM		12:36:19 PM		0:09:06		1782		13				38				DR

		10/1/13		TAO		11:45:20 AM		12:00:06 PM		0:14:46		1540		135				12				DR

		10/15/13		Shanghai		10:39:03 AM		11:13:32 AM		0:34:29		2086						85				DR

		10/15/13		Sunset dam		12:39:19 PM		12:49:36 PM		0:10:17		1540		121				9				DR

		10/15/13		TAO		2:31:38 PM		2:37:46 PM		0:06:08		1540		36								DR		Survey area was restrcited due to Salmon fisherman.

		10/28/13		Shanghai		11:00:43 AM		11:31:12 AM		0:30:29		2099						53				DR

		10/28/13		Sunset Dam		12:37:05 PM		12:42:26 PM		0:05:21		1536		2				5				DR

		10/28/13		TAO		2:16:18 PM		2:28:47 PM		0:12:29		1536		12				12				DR

		11/12/13		Shanghai		1:14:11 PM		1:38:54 PM		0:24:43		2018						65				DR

		11/12/13		Sunset Dam		11:18:44 AM		11:25:24 AM		0:06:40		1492						21				DR

		11/12/13		TAO		9:49:42 AM		10:11:10 AM		0:21:28		1492						40				DR

		11/25/13		Shanghai		1:00:32 PM		1:24:58 PM		0:24:26		1540						57				DR

		11/25/13		Sunset Dam		11:25:35		11:35:46		0:10:11		999		9								DR

		11/25/13		TAO		9:12:22 AM		9:24:55 AM		0:12:33		999						39				DR

		12/9/13		Shanghai		10:50:15 AM		11:19:45 AM		0:29:30		1498						64				DR

		12/9/13		Sunset Dam		12:47:57 PM		12:53:01 PM		0:05:04		988						20				DR

		12/9/13		TAO		2:18:32 PM		2:33:57 PM		0:15:25		988		4				159				DR

		12/10/13		Fish Barrier Dam		11:35:07 AM		11:46:51 AM		0:11:44		996						3				DR

		12/30/13		Shanghai		11:48:44 AM		12:19:31 PM		0:30:47		1505						62				DR

		12/30/13		Sunset Dam		1:38:23 PM		1:50:48 PM		0:12:25		983						30				DR

		12/30/13		TAO		2:55:48 PM		3:14:23 PM		0:18:35		983						166				DR

								Total Time		31:55:15		Total Take		1700		2831		3368		14
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Individual DIDSON Sturgeon

		Date		Location		Time		North		West		Depth (m)		Length (m)		Comments

		4/2/13		Beer Can		11:09:40		38 52.894819		121 36.828841		1.1811		2.23

		4/2/13		Beer Can		11:13:11		38 52.859937		121 36.807792		1.48		1.61

		4/2/13		Beer Can		11:19:28		38 53.010676		121 36.875767		1.311		2.24

		4/2/13		Beer Can		11:26:16		38 52.927043		121 36.821144		7.5		2.21

		4/30/13		Shanghai		13:58:50		39 5.307097		121 36.051012		4.038		1.58

		5/13/13		Shanghai		14:02:26		39  5.319251		121 36.038224		4		1.62

		5/13/13		Shanghai		14:05:20		39  5.291570		121 36.065814		5.92		1.55

		5/13/13		Shanghai		14:06:02		39  5.250107		121 36.093962		4.52		1.58

		5/13/13		Shanghai		14:12:29		39  5.269023		121 36.090611		6.16		1.56

		5/13/13		Shanghai		14:13:52		39  5.257763		121 36.082358		5.93		1.54

		5/28/13		Shanghai		12:57:27		39  5.327231		121 36.026599		4.27		1.6

		5/28/13		Shanghai		12:59:06		39  5.243626		121 36.080629		2.194		1.56

		5/28/13		Shanghai		12:59:38		39  5.266560		121 36.072593		3.83		1.61

		5/28/13		Shanghai		13:04:00		39  5.286157		121 36.065747		5.22		1.58

		5/28/13		Shanghai		13:04:25		39  5.261428		121 36.076990		3.67		1.56

		5/28/13		Shanghai		13:06:15		39  5.253459		121 36.089277		4.186		1.61

		5/28/13		Shanghai		13:07:04		39  5.284061		121 36.070930		7.106		1.58

		6/10/13		Shanghai		13:41:21		39  5.295557		121 36.060422		5.556		2.03

		6/10/13		Shanghai		13:41:25		39  5.290349		121 36.063426		5.611		2.06

		6/10/13		Shanghai		13:42:44		39  5.204846		121 36.111176		2.222		2.05

		6/10/13		Shanghai		13:50:25		39  5.356205		121 36.039196		4.047		2.03		Both fish can be seen in the same frame

		6/10/13		Shanghai		13:50:25		39  5.356205		121 36.039196		4.047		2.01		Both fish can be seen in the same frame

		7/8/13		Shanghai		12:27:56		39  5.179436		121 36.094792		2.25		1.57		Both fish can be seen in the same frame

		7/8/13		Shanghai		13:27:56		39  5.179436		121 36.094792		2.25		2.05		Both fish can be seen in the same frame

		7/8/13		Shanghai		12:41:49		39  5.214283		121 36.106320		2.88		1.56

		7/22/13		Shanghai		11:50:39		39  5.162397		121 36.139530		3.4		1.58

		8/5/13		Shanghai		11:25:12		39  5.155249		121 36.136861		2.22		1.58		Fish was not moving

		8/5/13		Shanghai		11:26:36		39  5.213542		121 36.108503		2.39		1.58

		8/19/13		Shanghai		10:44:44		39  5.313629		121 36.039924		4.5		1.56

		8/19/13		Shanghai		10:48:01		39  5.200706		121 36.117576		2.83		1.57		Difficult angle with the fish quarting away and sonar tilt is shallow at 12 degree

		8/19/13		Shanghai		10:48:22		39  5.220092		121 36.104153		3.16		1.55		This one is not so cut and dry but is under the same conditions as previous

		9/30/13		Shanghai		10:57:22		39  5.231880		121 36.093786		2.42		2.02

		9/30/13		Shanghai		11:02:36		39  5.216728		121 36.103011		2.6		2.03

		9/30/13		Shanghai		11:02:44		 39  5.206408 		121 36.109537		2.24		1.64		Is the same sturgeon as above 

		10/15/13		Shanghai		10:49:45		39  5.179507		121 36.119213		1.18		1.63		Doesn’t seem to be moving (Iffy) also seems to shallow

		10/15/13		Shanghai		10:55:53		39  5.194184		121 36.109382		1.02		1.57		Doesn’t seem to be moving (Iffy) also seems to shallow

		10/15/13		Shanghai		10:57:22		39  5.211985		121 36.111339		1.72		2.01		Tough to get a good measurement

		10/15/13		Shanghai		11:02:04		39  5.256955		121 36.086805		4.87		1.63

		10/28/13		Sunset Dam		12:39:23		39 14.851202		121 38.155808		5.41		1.5		Not a very long look at it+ turbulence =iffy, I highly suggest using HF for all sunset surveys

		10/28/13		Shanghai		11:16:38		39  5.198173		121 36.116556		1.67		1.56

		10/28/13		Shanghai		11:21:30		39  5.265153		121 36.079186		3.9		1.59

		10/28/13		Shanghai		11:24:05		39  5.216684		121 36.120476		3.51		1.64		Looks iffy but sturgeon was detected ~20 yards from here on previous transect

		11/25/13		Shanghai		13:14:08		39  5.231024		121 36.097832		2.85		1.52		These 3 sturgeon were seen on a down river transect and then again on he upriver.

		11/25/13		Shanghai		13:14:09		39  5.231024		121 36.097832		2.56		1.43		These 3 sturgeon were seen on a down river transect and then again on he upriver.

		11/25/13		Shanghai		13:14:11		39  5.227400		121 36.099529		3.83		1.56		These 3 sturgeon were seen on a down river transect and then again on he upriver.

		11/25/13		Shanghai		13:14:39		39  5.195574		121 36.117534		1.47		1.98		This is a tough one to measure due to the aspect angle. Mathces TL (4323)

		11/25/13		Shanghai		13:16:09		39  5.202759		121 36.127005		1.5		1.78		All of these fish were seen in one screen shot but measured in different frames

		11/25/13		Shanghai		13:16:13		39  5.206814		121 36.124943		2.06		1.7		All of these fish were seen in one screen shot but measured in different frames

		11/25/13		Shanghai		13:16:15		39  5.209889		121 36.123352		2.8		1.66		All of these fish were seen in one screen shot but measured in different frames

		12/9/13		Sunset Dam		12:49:23		39 14.824106		121 38.159137		5.66		1.62

		12/9/13		Sunset Dam		12:49:23		39 14.824106		121 38.159137		5.66		1.36		This fish was difficult to measure do to aspect angle

		12/9/13		Shanghai		11:07:05		39  5.196260		121 36.124792		1.47		1.45

		12/30/13		Shanghai		12:06:41		39  5.260015		121 36.090194		4.28		1.56
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