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Open and Collaborative
Natural Resource Management
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OpenNRM unites each module
for a powerful management and
collaboration tool:

B
L Map Maker and Map Manager

;S\ Documen t Library
g Project Collaborator

\\ RSS Engine
&)

Real Time Monitoring

(’ Geo-Spatial and Science Application
} ’ Simulation Engine
| N

.or combine as many modules as
you want for a custom application.

Collaborative
resource
Mmanhnagement
workspace and
project management
application for data
collection, analysis,
reporting and
visualization



Collaborative Regional Ecosystem Estuary
Science Projects Monitoring Restoration Management

Data Publication Species Operations
Visualizaztion Management Observation Management

OPENNRM Workspaces are used to build data stories using Spatial
Data, Observations Data, and Site Content at various scales.
(Site Level, Regional Level and System Wide)



A COLLABORATIVE EFFORT

BAYDELTALIVE.COM

CAESTUARIES.OPENNRM.ORG

MY WATER QUALITY PORTALS

SAN JOAQUIN WATER QUALITY

SAN JOAQUIN REAL TIME MANAGEMENT

DWR 1641 INTERACTIVE

SACRAMENTO RIVER WATERSHED
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BUILDING ON EACH OTHER’'S PROGRAMS

Each region’s needs are different:
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Various Stakeholder Requirements
Regional Data

Region Specific Data Analysis

Local Mapping and GIS

Regional Document Libraries
Stakeholder Specific Data Dashboards
Tool for Local Ecosystem Projects
Special Studies

Regulatory Reporting

Web Service Development

..Share data and products with other
portal’s for system wide view



Benefit and learn from each other’s
regional monitoring programs and
assessment efforts

All investments are contributed back
to the community: Content, GIS, data
sets, mapping tools

Data is managed at the regional level
and shared with all stakeholders for
larger watershed assessment and
analysis
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= Benefit and learn from each other’s
regional monitoring programs and
assessment efforts

=  All investments are contributed back to
the community: Content, GIS, data sets,
mapping tools

= Datais managed at the regional level and
shared with all stakeholders for larger
watershed assessment and analysis

=  Application updates
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JR REGIONAL MONITORING AND REAL

50+ Datasets contributed
for multi-stakeholder use
and evaluation

Real Time WQ Assessments
for Temperature, Salinity,
Nutrients, etc. available to
the public

Current phase SJR Real Time
WQ Management

View model results and data
dashboards

&

TIME MANAGEMENT

SAN JOAQUIN RIVER

Regional Woter Quality Monitoring

STOCKTON 73°

Water Quality Conditions in the San Joaquin River Basin

Is Salt Affecting Beneficial Uses in

the San Joaquin River Basin?

Does Water Temperature in the
San Joaquin River and its
Tributaries Support Chinook ...

Is it Safe to Swim in the San
Joaquin River and its Tributaries

Are excess nutrients a problem in
the San Joaquin River?

SJRWQ Twitter

Tweets  Follow

SUR Water Quality 3 Dec
BSIAWO
Does water temperature suppor:
Chinook salmon migration n the

San Joaqun Aiver?

sanjoaquiviverwaterquality.com/ques

SUR Water Quality 3 Dec
BSIAWQ

Is excess salt a problem in the San

Joagun River? 23 stations monitor

salinity i the San Joagun River

Basin.

sanjoaquinriverwaterquality.com/ques

SUR Water Quality 3 Dac
@SIAWC

Tweet 1o GSJRWQ

Management Activities

Management Activities

‘The San Joaguin River Restoration Program is a
comprehensive long:term effort to restore flows
to approximately 92 miles of the San Joaquin
River in California's Central Valley from Friant
m to the confluence of the Merced River. Its
goalis to restore and maintain fish populations in “good condition’ including
naturally reproducing and self-sustaining populations of s

Regional Assessment: What we
measure?

§ Thereare many tools used for regional
B\ assessmentin the San Joaquin River Basin. Each
8| tooi provides the user withspecifc information

abe estions. Below s alit of regiona!

tools for the public to explore.

News

Access the latest news and information for the
San Joaquin River Basin.

About the San Joaquin River
Basin

‘The San Joaquin River basin surrounds the San
o T Joaguin River from Friant Dam to Vernalis. The

aries to the San Joaquin River basin
Stanislaus River, Tuolumne River, and
Merced River. The San Joaquin River is the second largest river in California
and includes wetlands and marshes.




SAN JOAQUIN RMP COLLABORATORS

US Bureau of Reclamation
CURES
CV Salts
California Environmental Protection Agency
CA Department of Water Resources
State and Federal Water Contractors

I CONDLCTIVTY MICRO S and FI OW

SIRFIFCTRIC A n, now 3
SJR-ELECTRICAL CONDUCTIVTY MICRO S and FLOW, E
RIVER DISCHARGE
CVRWQCB
z
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| v 2 Central Valley Irrigation Districts
4. May 11. M
Apr 23, 2015 12:00AM [ o - -
SAN JOAQUIN R AT MAZE RD BRIDGE (MRB) = EC (uS/cm):
203 SAN JOAQUIN RIVER NEAR VERNALIS (VNS) = Flow,
Start Date End Date Discharge

MRBELECTRICAL CONDUCTIVTY MICRO S and FLOW
RIVER DISCHARGE

Major Multi-Agency Effort
Regular Workgroup Meetings for

5 . NM . Enhancements

, Real Time Salinity Management
Py = Flow, Discharge. T AT PO WARMF Model Online
T aveROiscraRce Question Driven
Stakeholder Specific Data Dashboards
Feed Libraries
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CA ESTUARIES PORTAL

= Multi-Agency Workspace

= Source project for critical
estuary data: EMP,
Estuary GIS, 1641 and

Ao St
| r a W | D a t a My Water Quality Portal Questions
Why Are Living Resources A Key How And Where Are Fish Surveyed In  How And Where Are Zooplankton ‘What Is Being Done To Protect
Attribute? The SF Estuary? (APPROVED) Monitored In The SF Estuary? California® i

= 85+ question driven WQ
pages on
mywaterquality.ca.gov
= Assessment S

= TMDL Report Cards = = = .

CAESTUARIES Twitter Workspace Documents

Tweets o Fotow ' CEMAR SF Estuary and Delta Layer

{ . | Compilation
=i




CA ESTUARIES COLLABORATORS

US Bureau of Reclamation

@ US Department of Fish and Wildlife
\ NOAA

. NMFS

2T US Geological Survey

ié: CA Department of Water Resources
:;",',‘:;,‘Z'; IEP

g State and Federal Contractor

Water Education Foundation
SFEI
SWRCB
AG Industry

State & Federal Contractors
) Water Agency

Major Multi-Agency Effort
Regular Workgroup Meetings for Enhancements

W
% %}j‘% 150+ Registered Agency Users

Water Boards s 1000 + Images, Documents, Research Articles
Host for 85+ State Question Pages
v G 34 NORTH 50+ Downloadable Datasets
WATER EDUCATION ~ wes semces <o . visuAuzATION ]64] |nteractive

Home to All California Estuaries
Feed Libraries
Home to Trawl Data 2016



BAYDELTALIVE.COM

JOIN COMMUNITY ADDAPROJECT  (CASEARCH

2 ‘)‘ % LOGIN

BAY-DELTA LIVE

= Data central to the Delta

= Extensive libraries for Delta
data, photos, reports

= Real time reporting
dashboards: salinity, WQ

= Weekly survey results, fish
tracking

Real Time Turbidity
Conditions

View real time turbidity conditions in the Sacramento
San Joaquin Bay-Delta. The interpolation help user
understand how turbidity flows through the system.

LEARN MORE...

@ 6 6 © b » B E

Water Quality Fish Data Data

Visualizations Workspace

Reservoir
Storage

L @

Live Conditions Daily

Operations

Snowpack /
Runoff

Ecosystem Scientific GIS/Map Layers Delta Atlas Photos / Videos Salinity 1641 News
Projects Studies /Docs Conditions Interactive
Releva| |t News HIGHLIGHTS
OPERATIONS RESEARCH PROJECTS SPOTLIGHT

Collaborator workspace
Ecosystem projects

Salinity Conditions Dashboard

Salinity is the central

management  challenge

during a drought. Fresh
“= water released from Sierra

reservoirs  to  repel
saltwater intrusion from ocean tides into
areas of the delta tapped by ...

Learnmore

S

Real-Time Acoustic Telemetry Data

In support of various fish
tracking studies by the
Army Corp, USGS, MWD,
DWR and participating
agencies for management
of the receiver network ops and
visualization of raw and processed..

Learnmore

Creating new, self sustaining

Creating new, self
sustaining  wetlands  will
require excavating new
channels at various depths,
sizes and configurations.
This 1,100acre project will apply various
designs and monitor their..

Learnmore

NASA Update

PEES A A new weather satellite
| was launched on Thursday
(February 27) from Japan
% aimed  at  providing

high-tech, three
dimensional snowfall around the earth. The

Global Precipitation Measurement...

Learn more

WATER NEWS

= Delta Community
= Post and view model results

Monday's Top of the Scroll  New state rule couldimpacthow  Northern  California  water-
California water cut . Marinwould buil .. bottling plant’s criti ..

[ B T
—_———— €55

Sacramento wants to grow; will
drought say no?

Walnut Creek faces competing
mandates: OKs affor ...
—— -

12



BDL WORKGROUP COLLABORATORS

< N X

BAY-DELTA LIVE

Directing
development and
new data
investments

US Bureau of Reclamation
NOAA
NMFS
US Geological Survey
CA Department of Water Resources
Metropolitan Water District
State and Federal Contractor
US Fish and Wildlife
SWRCB
AG Industry

25,000 Unique Visits (Annual)
400+ Registered Users
1500 + Images, Documents, Research Articles
100+ Ecosystem Projects
250+ Downloadable Datasets
Feed Libraries
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SWRP KEY FEATURES AND TOOLS

L Data Management Tools
= |[nteractive GIS
= Accessto 120+ GIS Layers
= Document Management (400+ Records)
= Projects Management
= Data Dashboards
= Regulatory Reporting Templates
= Question Templates
= Data Story Templates
= Real Time Management Tools
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EXPLORE DATA &

e @ CATALOG

California Data Exchange Center (CDEC)

National Water Information System T WU
(NWIS) waposmzo  9:40m @
National Oceanic & Atmospheric Agency prmmmmrrmemmrmmsemrm——"
(NOAA)

California Irrigation Management System

(C | M | S ) Sacramento River at Hood (SRH)

WATER, TURBIDITY X

California Environmental Data Exchange
Network (CEDEN) =
SWRP Data Catalog L
..See Data Spreadsheet o

1200 1600 2000 00.00 0400
TURB W (16041)




DataSets | Layers | Tools

Search Tools ‘

Data Source

USGS (National Water Information S E‘

EXPLORE!

Start Date End Date
2015-06-08 55 | 2015-06-15 &

Duration
7 Days ~

By Region

Current Map Extent E‘

Sensor

R R YRS I S TSR R T T

Difference between observed and pred *
Direction of stream flow, magnetic azim
Discharge duration, minutes

Discharge velocity, meters per second
Discharge, cubic feet per da
Discharge, cubic meters per second
Discharge, cubic meters per second

Discharge, gallons per minute
Discharge, instantaneous, cubic feet pt _

m

Graphing ‘ Results ’

USGS| Lat: 38.09638889 | Lon: -121.496111 | Elev: N/A

00060 Station Sensors
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Time:

Mon Jun 15 2015
06:45:00 GMT-0700
(Pacific Standard Time)
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SAN JOAQUIN R AT FREMONT FORD BRID (FFB)
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HOME LIVE CONDITIONS MAP LAYERS DELTA ATLAS TOPICS OF INTEREST CURRENT PROJECTS MEDIA LEGEND SEARCH
3 s
el 113 ,
LIVE CONDITIONS " CreekiRark, =\ ’} - \ 2
.0 o
Water Flow (cfs) /
Rate of water flow i & important - 0 . h

environmental fator affection many
species n the Della. Watch Deita
flow in real time.

Map It | More Info

4

Current Water Temperatures "

(©) "?g
Temperature is a key factor for 7
understanding the ecological health, 3
water qualty and water managament

of the Delta. e
nAm

.

Map It | More Info

<

Total Dissolved Oxygen
(MG/L)

Low Dissolved Oxygen impedes
fish migration. View real-tme
DissclvedOxygen stations
throughout the Delta.

Map It | More Info

River Stage (feet)
Watch River Stage and Tides,
Map It | More Info

Turbidity (ntu)
Turbicity. . M
Map It | More Info ’ lhpdital-lﬂcoogh
Timeline
; Precipitation (Inches) Choose Date, Time and Duration to view your data as a time series. Play sell t to see all values on the map. Select f
:A% phvo Procpilaion Statisfies and Year Start Date End Date Duration | /Increment Nov 22,2013 s00Am | |
siow it Mons Bl - [zl | 2013.11-20 2013-11-25 3Days/ [ thour [ <« W1 B y |

MULTI PARAMETER VISUALIZATIONS




MAPPING AND GIS

i

Explore and analyze 120+ GIS
= Species

= Water Bodies
» |nfrastructure ————
= Land Designation e
= Transporation & Infrastructure
= Geopolitical

= Projects

= |jve Conditions
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Q Explore Data Operations Projects Maps & GIS Photos, Videos, Docs Data Catalog Community
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DOCUMENT
MAMANGEMEN T

= Accessto 394 SWIM Records

= Geo-locatefor Data Synthesis

= Customizable Metadata

=  Add Images, Videos, Reports, Data

= Easy portability for Use in Site

= Support for Dashboards

= Keep Private or Make Public

= HTML Templates for Supporting Descriptions and
Documentation




Q Explore Data Operations
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BAY-DELTA LIVE

Projects Maps & GIS

Photos, Videos, Docs

Data Catalog Community
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@ Understanding Juvenile Salmon Entrainment and Survival in the South
Sacramento/San Joaquin Delta Through the Use of Acoustic Telemetry and
Hydrodynamic Measurements

RECENTACTIVITY ~ ARTICLE ~ DOCUMENTS  IMAGES/VIDEO  FISH TRACKING DASHBOARD
DESCRIPTION COMMENTS RECENT UPDATES
BDLADMIN

SHARE @ INVITE

(16 members, O Following)

DESCRIPTION

The intent of the web application is to support USFWS,
USBR, Army Corp, USGS, MWD, DWR and participating
agencies with the management of the receiver network ops
and visualization of raw and processed data from the
receivers in order to support the goal of rigorous statistical
management-decision telemetry data. The resulting web
component will customize existing OpenNRM software
components and reside on baydeltalive.com for
management and public consumption of information. 34
North will also develop a receiver management dashboard
for regular monitoring and maintenance of receiver
instrumentation. The web based application features will
provide decision support for the following: 1. Graphical
representation of fish behavior in reaches. 2. Fish Tracks 3.
Operations dashboard for viewing and understanding study
results. 4. Support management decisions with relevant and
rigor statistical data. 5. Begin phase 1 implementation of
basic survival model for statistical analysis. 6. Ability to view
and analyze antecedent and real time study conditions. 7.
Present an operation dashboard to better understand
entrainment probabilities. 8. Present an operation
dashbeoard for instrumentation/receiver management.

Add comment +

. _

B Current project participants: Josh

srael, Barbara Byrne, Arnold Amman,

Maria Rea, Jeff McLain, Sean Hayes,

Ryan Reeves, Jacob McQuirk

Apr 03,2015 11:07 AM

BDLADMIN

Fish Tracking Dashboard s

available. Use the Dashboard tab above

to for a quick link you can use the gear

icon in the header. Link is called USBR

NEW UPLOADS

FISH RECEIVER DATA: DAILY SUM,
30 MIN. FILTER: 14 DAY DURATION
TEMP/FLOW

JUN 14,2015

USBR Fish Tracking Receiver Station
Map



Explore Data Operations Projects Maps & GIS Photos, Videos, Docs Data Catalog Community
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@ Understanding Juvenile Salmon Entrainment and Survival in the South
Sacramento/San Joaquin Delta Through the Use of Acoustic Telemetry and
Hydrodynamic Measurements

{3} TOOLS RECENTACTIVITY  ARTICLE =~ DOCUMENTS  IMAGES/VIDEO  FISH TRACKING DASHBOARD
EDIT ARTICLE
TELEMETRY STUDY BACKGROUND -

The Sacramento-San Joaquin Delta (delta) is the hub of the California’s water delivery system. Surface water supplies are in the north, demand in the south. Thus,
water supply reliability in California critically depends on the amount of water that can be transferred from the north to the southern part of the state through the
delta. For the past four decades, environmental regulations designed to protect endangered species, including salmon, and downstream estuarine habitats have
constrained water supplies south of the delta.

The central conservation objective for salmon, the subject of this proposal, is to improve cutmigrant survival through the deita. Salmon emigrate through the delta
from three watersheds: (1) The Sacramento, (2} the San Joaquin and (3) the Mokelumne River systems. The outmigrants from each of these regions are in jeopardy
and thus each controls water project operations to varying degrees by location, time of year and water year type. The major exporters of water from the delta - the
US Bureau of Reclamation (USBR), California Department of Water Resources (DWR), and East Bay Municipal Water District (EBMUD) - are required, as a
condition of their permits to remove water from the delta and various biological opinions, to conduct salmon outmigration studies to quantify the impacts of their
operations and to develop management strategies that mitigate those impacts.

San Joaquin River outmigrants, the focus of this study, have a particularly challenging migratory pathway involving channels in the delta that are functionally canals
and they must traverse a series of junctions whose channels lead directly to the export facilities. Salmonids in the San Joaquin River basin were once abundant and
widely distributed, but currently face numerous limiting factors. The National Marine Fisheries Service (NMFS) Public Draft Central Valley Recovery Plan identified
“Very High' stressors for juvenile steelhead cutmigration on the San Joaquin River including habitat availability, changes in hydrology, water temperature, reverse
flow conditions, contaminants, habitat degradation, and entrainment. Many of these stressors can be studied using acoustic telemetry. For example, recent
advances in acoustic technology have allowed investigators to evaluate the influence of behavior, species interactions, and physiclogy on reach-specific survival of
salmonids in the Sacramento-San Joaquin river basins (Perry et al. 2010, Vogel et al. 2010).

This study will use the release-recapture information derived from the 2012 receiver array to populate a mark-recapture model based on a Cormack-Jolly-Seber
model in combination with a route-specific survival model of Skalski et al. (2002) to derive maximum likelihcod estimates and standard errors of reach specific
survival and entrainment rates at important junctions, similar to what was used in the 2011 steelhead survival study and 2010 VAMP study (SJRGA 2011).

In addition to the purely scientific objectives, we are experimenting with a variety of new field techniques and technologies. The overall goal of these hardware
specificinvestigations is to expand the acoustic telemetry network in 2012, which is mostly focused on the South Delta, and is mostly autonomous, and will be
deployed for a short duration (2 months), to a network that covers the entire delta, is run year-round and the data is telemetered in real-time. The implementation
of past studies and our proposed 2012 study plan is incredibly man-power intensive, and, thus unduly expensive. The goal of the equipment development aspect of
this investigation is develop the technologies that will allow us to reduce the manpower associated with these experiments by telemetering all of the acoustic
receiver data from a delta-wide network in real-time. Telemetry of the data will save on manpower, increase the data return rate and quality of the data and will,
most importantly, allow us to use acoustic telemetry data as a real-time management tool. Moreover, year-round, delta-wide operations will allow for the study of
predators and other large fish, such as sturgeon, etc. with large tags that last multiple years. Finally, a delta-wide network will allow us to study all of the outmigrant
groups - San Joaquin, Sacramento and Mokelumne river fish.



@ Understanding Juvenile Salmon Entrainment and Survival in the South
Sacramento/San Joaquin Delta Through the Use of Acoustic Telemetry and
Hydrodynamic Measurements

‘«  TOOLS ’ RECENT ACTIVITY ARTICLE DOCUMENTS IMAGES/VIDEO FISH TRACKING DASHBOARD

CHINOOK SALMON

m DOWNLOAD

SHARE

Caption

Chincok salmon (Oncorhynchus tshawytscha)
Description

Chincok Salmon

Subtype

Image

Keywords
species
Added By: 8DL Admin CHINOOK SALMON

Last Edited : Aug 06,2011 04:26 PM

Author: Description: Chinook Salmon
Public Syndicated

Select a picture here:




PROJECTS

ECOSYSTEM @

= Customizable Metadata

= Add Images, Videos, Reports, Data, Interactive
maps

= Community Features: Comments, Groups,
Follow

= Project Data Dashboards

= |nvite Members

= Keep private or make public

= Work in the Field: Sync with Mobile App

= HTML Templates for project presenation
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@ Understanding Juvenile Salmon Entrainment and Survival in the South

Sacramento/San Joaquin Delta Through the Use of Acoustic Telemetry and
Hydrodynamic Measurements

&+ TOOLS RECENT ACTIVITY ARTICLE DOCUMENTS IMAGES/VIDEO FISH TRACKING DASHBOARD

USFWS/USBR/USGS/DWR ACOUSTIC TELEMETRY STUDY

(This study is an interdisciplinary, interagency endeavor involving USBR, California Water Resources (DWR), US Fish and Wildlife Service (FWS) and the USGS. USBR is providing funding, the linkage to
regulatory requirements, assistance on study design and coordination. DWR is adding receivers to the overall network and the FWS is participating in the fish handling and tagging efforts.)

Quick Links
Tag Detection Data/Current Conditions

HORU - 14.5 Miles from Release Point

All Stations Release Site Head of Old River Garwood Bridge Turner Cut Facilities Current Extent

Fronks Tract
State Recroatony/

Aroa : E - E
—~ ! 1
S@) Antioch a S D 2 s
5 S 80 o
' o
; @ - '
\+)\ ; 3 ‘ % :
ton ‘ .9 25 IHI-1 70
oennlwood - - [ J ‘ > !
° ' S | I - !
f ' 60 B
- ' 1. Jun 8. Jun 15. Jun '
2% e SJGU - 26.5 Miles from Release Point
< Mogan Ternkey - . P e R L L L )
% Rogronad Proserve \.‘ | -— -
3N : Unique Detections and TEMPERATURE, WATER - h
\ &5 = ® b 3 85 :
pOskda § E
&= Riverbank g 2 80 = ;
580/ - C& z
P = : =
1"—_,_/\/ P L3 |
Livermore - ‘ ‘ ‘ ’ = '
(o] ' c .-T-| '
oPluunlon [ . '
’ ( . 1.Jun 8. Jun 15. Jun '
Camegro St ' '
Vehicudar Rocreaton ettt -
i | Ao TCW - 36.4 Miles from Release Point
. at O, TRN:FLOW, RIVER DISCHARGE = |
10k :
FISH RECEIVER DATA: 30 MIN.FILTER: 14 DAY DURATION TEMP/FLOW ' E
' 5k .
" own '
Roll over each icon on the map to see time series data and station description. Click on the Quick Links for area detail. Scroll down to v} '
| Ok '

hnild vour own eranhs with the ageregated data




DATA DASHBOARDS

ONE VIEW DATA (Visualize,

Map, Graph)

Custom view of data
compilations
Project management

dashboards

riment of Water Resourc

CALIFORNIA DATA EXCHANGE CENTER

2V —

BAY-DELTA LIVE

SALINITY CONDITIONS IN THE DELTA leammore.

‘ Hydrology ‘ Fish

o WMST:Turiy (NTU):7 Day Duraon

“ D
e, M k
(s]

mu!m MNepa. 7
B e \k | fraiteia
N

ﬂ Pl corn
o J@Vﬁuq%

/0¢g0ax
0

N \ ']
wtg\nhv
MA{% Ve
!ngm \\);?'"""'"\ o oo s

P e
M&;XWKﬁW"\% \gr 2l
NGV % L s

May 14,2014 1:00PM

23456 hs16171819202122232
3 14} m
sarome  fnddate Duraon Timstep
25 we0sit] (10w o] [t
Graphs.
Data_ELECTRIC ) Locational ) Graph(Lne ¢ (Overlyy ¢ ¢com
ELECTRICAL CONDUCTIVTY MICRO § OLD
Selcan are by draggingacrss theowe it
w0
)
e
™
Y T TN AR T Ty ™
TN Gy M doNer My My B

SCHEDULED EXPORTS FOR TODAY

Summary | Graphs.

CifonCourt bow

0s Pumping Pant

ESTIMATED HYDROLOGY
Toa Deta nfow

Sacamerto Rher

Son o e e

OETAGPERATONS

Outa Cordlrs ot

Outa X G o

ol o Dtes 1575ty av)

Outon o

x2posten ~#tin
Viewdataopspdl

Souca Daa ,j

OLDMIDDLE RVER

Sunmary | Graphs

180
1840
21
QuestDaly 1%0
TEMPERATURE

Tangerabrs Citon Cout

Tangerabrs Anoch

Tongeratr ssddo

162

Soues Data

View OMRpd

d




USBR/USGS FISH RELEASE 2015

Quick Links
Tag Detection Data/Current Conditions

All Stations Release Site Head of Old River Garwood Bridge Turner Cut Facilities Current Extent . .
HORU - 14.5 Miles from Release Point

] E @ Daily Sum, Unique Detections and TEMPERATURE, = .
' e WATER :
V4 ‘ v B 1
Y4 (Y i & 600 o, !
| - A
A ' 400 N
m\_ o P E 5 200 n £
¢ L. 5
i & CA & 65 :
| S 4. May 11. May '
o R TR B B st PO e it i T (OO n)
SJGU - 26.5 Miles from Release Point
S S — [ '.‘ 'yt '
E w Daily Sum, Unique Detections and TEMPERATURE, =
® '8 WATER

pa— v ¥ 300 5,

. ' 1 —

Riverbank - o

e r 9 200 725

. g Z

., . 3 100 70 §

= FRN(IT 4

S ) Ilanlnn.. m

Modesto L) 4. May My O
R T '
_Ceres TCW - 36.4 Miles from Release Point
: “ Daily Sum, Unique Detections and FLOW, RIVER =

. U6 DISCHARCE 1
FISH RECEIVER DATA: DAILY SUM, 30 MIN. FILTER: 14 DAY DURATION TEMP/FLOW : E 20 sk g :
L} o :
Roll over each icon on the map to see time series data and station description. Click on the Quick Links for area detail. Scroll down to : 3 g :
' = '
build your own graphs with the aggregated data. . _:’ 10 0k ; 1
. E 5
MORE : ,2 l l I I - -5k % ‘
E 2 4. May 11. May 1
[} o 4

(M) May13,20156:45AM M P M showTimeline Ed ‘SILTemp &MSD Flow

. - o . S——
1516171819202122232425262728| [EN415161718192021222324 A ————

'
'
2015-4-28 2015-05-13 14 Dav_;l 1 dav j '
'

7N\
m ‘ . \
g!;ISGs ey 00> \ y /) = CALIFORNIA DATA EXCHANGE CENTER

0k

DEG F
IAIY MO14 asW |||




Quick Links

All Stations Release Site Head of Old River Garwood Bridge Turner Cut Facilities Current Extent

CVPU (CVPU)

Daily Sum, Unigue Detections =

1,000
w
s
S 7s0
]
a
]

v g s00
L] =
‘i“-h_ﬁ;' e 5
,.1 % a8 > 250

‘m
FISH RECEIVER DATA: DAILY SUM, 30 MIN|  ©
27. Apr 28. Apr

Roll over each icon on the map to see time s¢ r area detail. Scroll down to

build your own graphs with the aggregated ¢

MORE

M May11,201510:00aM |4

Updated 5/11/201511:58  Display Markers as Values: [

UnMap Add to Favorites Zoom to Station

>

Show Timeline n

1314151617181920212223242526, m1213141516171819202122

StartDate EndDate Duration Timestep
|2015-4-26 | {2015-05-11
ZUSGS eees S
| Data Tempens [ Location sur:san [ Graph Une Overay B”&'r— ¢ o M
TEMPERATURE, WATER SJR =
8s - -
— SR
TEMPERATURE, WATER
80
75
™S
b
(=]
70 \
65 -
60

28. Apr 30. Apr 2. Mav 4. May 6. May 8. May 10. May

Tag Detection Data/Current Conditions
HORU - 14.5 Miles from Release Point

E e Daily Sum, Unique Detections and TEMPERATURE, = |
HE - WATER H
' = :
L 80,
N 8 = .
: 200 75 H !
R moo
v g 3
- b H
¢ 2 100 0 E
i E | =T
HE mo
o 65 :
o> 27. Apr 4. May 11. May '
Rl T B Y s e TR IR e e sasany B VIRV e ey '

h
[ .
) e Daily Sum, Unique Detections and TEMPERATURE, = E
P8 WATER :
- :
@ 150 80 '
v % .
. a !
18 100 75 g :
; g 50 70 s
T P
g ol o M
Vo> 27.Apr 4. May 11. May !
=

B o P e o e L]
TCW - 36.4 Miles from Release Point

P e e e e e '
Vow Daily Sum, Unique Detections and FLOW, RIVER = |
- DISCHARGE E
1 -
P E ~sk 3
-1 2o
e 3
PF 0 ok =T
Gl 2 :
v g I m :
L3 nnl RN s« e
i 27. Apr 4. May 11. May A :

SJL:TEMPERATURE, WATER and FLOW, RIVER
DISCHARGE

Wl ﬁ
R |

i
27. Apr 4. May 11 May_Zk
MRB Flow

D S T I e I A I e A I I I A I R AT T '
: :
! MR8:FLOW, RIVER DISCHARGE = .
; :
150 :
! i
= E
V0 100 :
[ - '
; :
! :
H :
H 27. Apr 4. May 11.May
! :

H



& ‘)0 % VLR o JA=ROUIVECNIE  OIN COMMUNITY MYPROJECTS (CSASEARCH

BAY-DELTA LIVE

Precip/Snow Weather Reservoirs Water Quality Salinity Turbidity Fish Water Supply

Salinity Conditions in the Delta readmore

trical Condudtivity (micros) Data Visualization-Last 7days
model data for 6964 ...

Cancel OPERATIONS SUMMARY JUN 14,2015
Summary Graphs

SCHEDULED EXPORTS for
Today

=]

5 Clifton Court Inflow 500 cfs

=

% Jones Pumping Plant 230 cfs

- ESTIMATED HYDROLOGY
Total Delta Inflow ~ 8,526 cfs
Sacramento River 6,510 cfs
San Joaquin River 180 cfs
DELTA OPERATIONS
Delta Conditions Balanced
Delta X Channel 0%

3 ) - g e, % of Inflow Diverted 7.7% (3-day avg)
15.3169.1202.9236.8270.6 304.4338.2372.1405.9439 7\,.4541.2575 608.3“2.6616.5‘ 0 1.8 [91312947.1980.91014.1048.1082.1116.:1150 Outflow 5,100 cfs
X2 Position >81km
| Jun 15,2015 6:00AM K« p M Timestep o Timeline 2] y :
iew yoo
1 hour IZ| Source Data deltaops.pdf |d
2627282930311 2 3 4 5 7 m1617181920212223242526272829

/-ﬂ—_\ ‘
SG_§ W @@ ¥ 5"”" CALIFORNIA DATA EXCHANGE CENTER




Q RECENT ACTIVITY ARTICLE DOCUMENTS | IMAGES/VIDEO
To0Ls

TURB DASHBOARD

G RECENT ACTIVITY ARTICLE DOCUMENTS | IMAGES/VIDEO
To0Ls

TURB DASHBOARD

Turbidity Conditions in the Delta rasmero

Turbidity ‘ Hydrology ‘ Fish ‘

WMST: Turbicty (NTU): 7 Day Duration

o Z@mmem

Napa
A

Autioc

£l Cerrito

Morgan Terrtry
Rogoral Prosnvy

K p Show Timeline

Start Date End Date Duration Timestep
2014-5-13 2014-05-21 70ays | | Llhour =]
Graphs
Data FLOW, RIV 3 ) Location( OMR +) Graph{_Line + ) (Overlay
FLOW, RIVER DISCHARGE OMR
Select an area by dragging across the lower chart
500
0
500
1,000
1,500
2,000
2,500
14, May 15. May 16. May 17. May 18. May 19, May 20. May 21 May
14, May 15. May 16. May 17. May 18. May 19. May 20. May 21 May

01N & MINNI F RVRS: EI OW CLIETON COLIRT » TEMDERATI IRE

OPERATIONS SUMMARY MAY 21, 2014

Summary Graphs

SCHEDULED EXPORTS FOR TODAY

Clifton Court Inflow

Jones Pumging Plant

ESTIMATED HYDROLOGY

Total Delta Inflow

Sacramento River 6573 cfs
San Joaguin Rver 888cfs

DELTA OPERATIONS

Delta Conditions Balanced

Delta X Channe! 0%

% of Inflow Diverted

Outfiow 4100 cfs

X2 Position ~81km

View doltaops.pdf

d

KEY DATA MAY 20, 2014

Summary Graphs

OLD MIDDLE RIVER
OMR (CFS) Daly 1630
OMR (CFS)5 Day 1840
OMR (CFS) 14-Day 270
QWEST
Quest Daly 452
TEMPERATURE
Temperature Clfton Court 212
Temperature Ar 674
Temperature Rio Vista 685
Temperature Mossdale 660

View OMRpdf

d

RESERVOIR CONDITIONS MAY 20, 2014

Summary Graphs

Capaclty  Storage | Outflow
Reservoir Name AP (AF) (cFs)
Castaic 26000 223414
Nan Dodn oMM ARRME {872

Turbidity Conditions in the Delta radmor

Turbidity ‘ Hydrology ‘ Fish ‘

WMST: Turbidity (NTU): 7 Day Duration

]
i o / Fairild

d A
a/k

Ll o‘ilpl

Antigel
= o

Concord
o

iblo. s‘
By leasant Hill ,‘B
1 Cerrito s alnut Creek
ey !
Berkele; m
o
— Toaton
¥ Py ) '
7Iifakiand 1 : -
May21,2011115a | P M ShowTimelne

Start Date End Date Duration Timestep
2014-5-12 2014-05-21 70ays | |Llhour |

Graphs
T
Datal_FLOW, RN ¢ | Location OMR & | Graph(_Line H(owedy )il = ¢ O [
FLOW, RIVER DISCHARGE OMR
Select an area by dragging across the lower chart
500
0
500
1,000
1,500
2,000
2,500
14, May 15. May 16. May 17. May 18. May 19, May 20. May 21 May
14. May 15. May 16. May 17. May 18. May 19. May 20. May 21 May

OPERATIONS SUMMARY MAY 21, 2014

Summary Graphs

SCHEDULED EXPORTS FOR TODAY

Clifton Court Inflow =

g 200 -
14My  16.May 18 May
Jones Pumping Plant =
1,100
1,000
4
S
900

14.May 16.May 18 May
ESTIMATED HYDROLOGY

Total Delta Inflow

9k
& 8k
T
14.May  16.May  18.May
Sacramento River =
5,500
5,000 <
&
S
14.May 16.May 18.May
San Joaquin River =
2,500
2,000
@
v
14.May 16.May 18.May
DELTA OPERATIONS
Delta Conditions =
"
€
2
T
]
v

DASHBOARDS



REGULATORY REPORTING
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DATA STORIES

Managing Salinity in the Sacramento-San Quick Links | curent Extent || Get uick nk || A1
Joaquin River Delta- During Drought
Conditions

An Overview

Flows and water quality in the Sacramento-San Joaquin Delta (Delta) are strongly influenced by
freshwater inflow from the rivers, by the tides in San Francisco Bay and by salinity from Bay
waters. Prior to human influence, the historical distribution of salinity in the Delta was controlled
primarily by the seasonal and inter-annual distribution of precipitation, the geomorphology of the
Bay and Delta, daily tides, the spring-neap tidal cycle, and the mean sea level at Golden Gate.
Extended wet and dry periods are both evident in the historical record. Since about 1860, a
number of morphological changes to the Delta landscape and operational changes of reservoirs
and water diversions have affected flows and the distribution of salinity within the Delta.

Dought Conditions

Salinity controls exports during droughts. As river flows entering the delta decrease, the water in
the south delta will become so salty it will be unusable and exports from the delta will stop. This
document outlines a number of alternatives for “controlling” the salt field in the central delta. These
alternatives principally rely on strategically placed "temporary” barriers. In the absence of these
barriers, a great deal of water will be used to repel salinity intrusion in the delta, rather than being
kept in reservoirs for future use or exported.

Map dats 02015 Google

Electrical Conductivity (micro s) Data Visualization -Last 7 days

Salinity Conditions Visualization. Data always displays last 7-Days.
o 200 500
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Caption:Salinity Intrusion and the Fresn Water Cooridor lllustrated

There number of drought mitigation strategies that will allow the water projects to reduce reservoir
releases, minimize the impacts on the ecosystem of very low river flows and continue to deliver
water to the greatest extent possible as water supplies dwindle. A variety of numerical models are
being used to evaluate the response of the salt field to a sequence of mitigation measures, which
involve export curtailments, reservoir releases, gate operations and temporary barriers. All of
these strategies could help us minimize the amount of water needed to keep the "fresh water



QUESTION TEMPLATES

Does water temperature support Chinook salmon migration in the San Joaquin River?

Chinook Salmon and the SJR Basin Current Conditions for Salmon Fun Facts Water Quality Objectives and Beneficial Uses

Monitoring temperature in the San Joaquin River and its tributaries will help us better understand if conditions support migration and other life stages of Chinook salmon
({Oncorhynchus tshawytscha). Two San Joaquin River runs (spring and fall) of Chinook salmon are currently struggling for survival. There are varying reasons for their
decline and temperature is one important factor.

o About the Chinook salmon life-cycle

Chinook salmon are anadromous, which means they spawn in freshwater, but migrate to the ocean where they remain for their adult lives. After years of living in the open ocean,
they return to their natal freshwater streams to reproduce. Females dig nests in gravel- bedded streams called redds where they deposit their eggs. After the male fertilizes the
eggs, the female covers the redd with gravel. The embryos hatch into larval fish called alevin that remain in the gravel redd nourished by the yolk sac of the egg from which they
were born. The alevin absorbs the yolk sac and grows, emerging from the gravel as fry (see life stage illustration below). The fry begin their migration downstream toward the
ocean. As they to grow, they develop scales and dark vertical bars on their sides called parr markings. At this stage they are called parr. Smoltification is a physiological change
that enables the fish to adapt from living in freshwater to living in saltwater. At the completion of this process they are called smolt. Smolt typically remain in brackish water
estuaries as juveniles before they move into the open ocean. Adults migrate throughout the North-east Pacific until returning to the freshwater streams to reproduce.

L [



o About the Chinook salmon life-cycle

Chinook salmon are anadromous, which means they spawn in freshwater, but migrate to the ocean where they remain for their adult lives. After years of living in the open ocean,
they return to their natal freshwater streams to reproduce. Females dig nests in gravel- bedded streams called redds where they deposit their eggs. After the male fertilizes the
eggs, the female covers the redd with gravel. The embryos hatch into larval fish called alevin that remain in the gravel redd nourished by the yolk sac of the egg from which they
were born. The alevin absorbs the yolk sac and grows, emerging from the gravel as fry (see life stage illustration below). The fry begin their migration downstream toward the
ocean. As they to grow, they develop scales and dark vertical bars on their sides called parr markings. At this stage they are called parr. Smoltification is a physiological change
that enables the fish to adapt from living in fresh to living in Atthec ion of this process they are called smolt. Smolt typically remain in brackish water
estuaries as juveniles before they move into the open ocean. Adults migrate throughout the North-east Pacific until returning to the freshwater streams to reproduce.

- Saltwater

[ Freshwater Eggs in stream gravel
hatch in 1-3 months Floods

Alevins in stream
gravel 1-5 months

Timing of
migration to Fry emerge in spring
spawning or summer
grounds
depends
on spacjes Juvenile fish in fresh
and race water a few days to
4 years, depending on
species and locality
VAT e e g
streamflow to ocean usually in spring &
or early summer M;r:m n
Acidification,
warming, winds?

The life cycle of a salmon takes it from rivers to the ocean and back again. At every steps, they face challenges of a changing world, shown in the shaded bubbles. Source:
Washington State Recreation and Conservation Office

6 Chinook Salmon and the San Joaquin River?

There are two distinct runs of Chinook salmon in the San Joaquin River. Runs are designated based on the timing that adults enter into freshwater from the ocean toward their
natal spawning streams. Many factors, however, influence the precise timing of the runs such as water temperature, flow characteristics and maturation of the fish.

Fall-run Chinook salmon migrate upstream between September and December. They are sexually mature when they enter freshwater streams and spawn between October and
December.

Spring-run Chinook salmon typically migrate upstream between February and May. They remain in cold freshwater habitats while they sexually mature and spawn between
August and October.

Fall-run

Mar Apr May Jun Jul Aug

Spring-Run




Does water temperature support Chinook salmon migration in the San Joaquin River?

Next Question ®

Chinook Salmon and the SJR Basin Current Conditions for Salmon Fun Facts Water Quality Objectives and Beneficial Uses
Currently, i i i San Joaguin River i thy Joagui (seeil map
conditions below).
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USBR Realtime Monitoring
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WARMEF Visualization Overview: Visualize WARMF

A quick model load for visualizing the WARMF forecast on your desktop. The interactive map defaults the first visualization to the WARMF forecast* for Salt Load. Using the image carousel on
the left side of the map, you can choose additional visualizations including Electrical Conductivity and Flow. Data graphs displayed on the right are filtered by region using the graph quick

view buttons below. For a complete list of stations graph available, see the Station Finder.

*The time interval for the forecast is currently set at 14-day duration, the last 7 day archive forecast with current 7 day forecast.
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WARMF FORECAST (Reduced): Salt Load (TDS)- 14 Day Duration

Salt Load Forecast Visualization using a custom GIS grid with reference to the WARMF model station output. This model

has been optimized using a reduce station count.
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Contact Us

=) 34 NORTH

604 Henderson Ave Suite 200-B
San Luis Obispo, CA 93401

PH: 310.305.8289
FAX: 866.305.1390

contact@34north.com




