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MEMORANDUM

TO: Fish and Wildlife Committee Members

FROM: Kris Homel

SUBJECT: Update on the Fish Passage Center data management project

BACKGROUND:

Presenter:  Brandon Chockley (Data Analyst/ Fishery Biologist) and Joe Nowinski
(Database Administrator/ Application Software Specialist), Fish Passage
Center

Summary: The Fish and Wildlife Committee will hear a presentation on the resources
available to the region through the Fish Passage Center (FPC) project.
The presentation will include information on how FPC resources relate to
the Council’s Fish and Wildlife Program and how they are accessed and
shared, along with a discussion of future data management needs and
emerging tools or innovations.

Relevance: Regional data and information-management projects are critical to
supporting the Program’s data management, analysis, access, and
communication functions. As part of the Mainstem and Program Support
Project Review in 2019, the Council formulated a programmatic issue to
address the importance of these projects. The programmatic issue
emphasized the need to identify which resources house information
derived from Program funded projects and how those resources can be
accessed by the public. Over the course of this year, the staff have invited
all seven of the data management projects included in the Mainstem and
Program Support Review to share similar presentations. The Committee
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Background:

has heard from six projects so far- the Columbia Basin Fish and Wildlife
Library, the Inter-Tribal Monitoring Data Project, Data Access in Real
Time, StreamNet, Intermountain Province Subbasin Data Management
Project, and the Pacific Northwest Aquatic Monitoring Partnership. In
December, the committee will hear from the last project (FPC), which is
administered under Project # 1994-033-00.

A large amount of data is collected throughout the basin by many different
projects and having access to that information is critical. This is the role
filled by data management projects- they support the Program’s data
management, analysis, access, and communication functions. Each
project is a little different and each fits different needs for their
organizations.

The seven data management projects were reviewed in the 2019
Mainstem and Program Support Project Review. In this review, the ISRP
highlighted, and the Council agreed with, the importance of supporting
regional and sub-regional data management, storage, and dissemination
of information necessary for Program implementation and assessment
(please see Programmatic Issue #2, pages 8 and 9). In particular,
intentional planning for, and dedication of funding is necessary for (1)
sharing information that informs decisions and (2) keeping pace with new
technologies and knowledge through workshops and other learning
experiences. This requires balancing investments in data collection with
investments for data processing (data management, analysis, data
steward expertise/support) and communication of information.

In an effort to address the Council recommendation and to advance the
Council’s efforts in the assessment of program performance, there is a
need to better understand the information and data sharing resources in
the basin, which provide the Council and region with critical Program data
and information. In the decision document from the 2019 review, the
Council recommended that a subcommittee of the Regional Coordination
Forum be convened. The tasks of this subcommittee would be to (1)
communicate the role of the regional and sub-regional databases/
repositories in providing public access to information derived from
Program funded projects, (2) identify the primary regional databases/
repositories that house information supporting the Program, and (3)
address efficient flow of information between regional and subregional
databases/repositories, and projects collecting and analyzing data.

Toward this end, the Council organized a series of presentations on data
and information management projects during 2023 for Fish and Wildlife
Committee meetings. The Council developed a set of questions to better
understand the specific work each data management project is doing, how
they relate to each other, and how they relate to the Council’s Program.
Some of these questions were asked of every project during their
presentation, and others were specific to individual projects. The
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More Info:

presentation on FPC will provide answers to questions 1-3, and 5-7,
below.

The required questions are:

1. Describe the data and resources that you provide to the region.

2. How do these data and resources relate to the Council’s Fish and
Wildlife Program?

3. How are these resources accessed and/ or shared among
organizations?

The additional questions are:

4. What kind of collaborations or relationships exist between your
data/repositories/organization, and other data management
projects/organizations in the basin (not just within the Program)?

5. As the basin and program continue changing and other information
needs arise or change, what opportunities do you have to adapt to
these different needs?

6. What do we need to be aware of in the future to continue providing
data management for the full suite of work implemented under the
program?

7. Are there emerging tools or technologies we should be aware of? New
data management needs? Innovations to share?

Through these presentations, we hope to highlight the resources that are
available from these projects as they relate to the Program both to better
understand the accomplishments of the Program, and to inform the region.
Following the series of presentations, the Council will develop a summary
of the answers each project provided to their specific questions.

https://www.fpc.org/fpc homepage.php
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Fish Passage Center

Brandon Chockley
Joe Nowinski

December 12, 2023




Established in 1983 through the NPCC Fish and
Wildlife Program

. Contract administered through PSIMIEC
Fish Passage

Center FPC staff includes a manager, biologists/analysts/NR
specialists, computer science/web design/IT
specialists, and administrative support

Project lead and support staff for Comparative Survival
Study and Smolt Monitoring Program




Fish Passage
Center Tasks

Primary Task: Provide technical support/analysis/data
to state, federal, and tribal fisheries agencies to serve
current management needs.

Data management, storage, analysis, implementation,
technical oversight, and reporting for the Smolt

Monitoring Program (SMP)

Data management, storage, analysis, implementation,
oversight, and reporting for the Comparative Survival
Study (CSS)




Provide technical support/analysis to state, federal, and tribal

fisheries agencies to serve current management needs

e Maintain databases for:

* Primary Data Source: SMP, GBT, Condition Monitoring, CSS, Hatchery Release, USACE Adult
Fish Count, and Adult Ladder Temperature data

* Secondary Data Source for other data used for FPC analyses
* All databases maintained by FPC used for analytical products

* Maintain FPC website for public access to databases and FPC analyses

* Implement Adult Fish Facilities Inspection Program

* Respond to requests for data and analyses

e Develop GBT Report for COE’s Annual TDG Report to Water Quality Agencies
* Develop FPC Annual Report



Data management, storage, analysis, implementation, technical

oversight, and reporting for the SMP and CSS

FPC

* Conduct analyses
* Oversee daily reporting of data
* Maintain SMP/CSS databases
* Maintain SMP/CSS protocols
 Software and hardware support
* Logistical support
* Provide data to public
* Environmental compliance

* Annual reporting
* Annual Review

CSS

* Joint State, Federal, and
Tribal program

*Separate contract covers
PIT-tags, tagging, and CSS
Oversight Committee

SMP

*Joint Agency and Tribal
program
* Separate contract covers
data collection and
administrative services




1. Describe the data and resources that you provide to the region.

* FPCis the primary data source for several datasets that are critical to the region:

1. Smolt Monitoring Program

* Nearly 40 years of sampling data

* Data used to assess passage timing and relative magnitude

* Juvenile survival estimates for several reaches, species, and regions across the basin
2. Gas Bubble Trauma Monitoring Program

* 30 years of salmonid and 3 years of non-salmonid GBT Monitoring data

* GBT Monitoring used by managers to assess project operations such as spill programs
3. Hatchery Releases

* 45 years of comprehensive anadromous salmonid hatchery release data for entire
Columbia River Basin

 Complements the SMP to assess timing of hatchery releases in terms of smolt passage



1. Describe the data and resources that you provide to the region.

* FPCis the primary data source for several datasets that are critical to the region:
4. COE Adult Fish Counts
 FPCis primary source of COE Adult Count database after COE stopped managing it

e 85 years of adult ladder counts used for fisheries management and assessing
operations

5. Adult Ladder Water Temperatures

* Per the annual Fish Passage Plan, FPC is primary source of COE adult ladder water
temperature data

* Used for real-time assessment of adult passage
6. CSS Analyses

* Nearly 30 years of PIT-tag SARs and Adult Age Composition data for Snake, UCOL, and
MCOL Chinook, steelhead, and sockeye

e Nearly 30 years of SARs by study category, Transport:In-River Ratios (TIRs), In-River
Survival (Sg), and D for Snake River Chinook, steelhead, and sockeye



1. Describe the data and resources that you provide to the region.

* FPC maintains databases of other data that are critical for FPC analyses

* These data are also made available to the region (i.e., secondary source),
including:
* Project Operations
e Water Quality
PUD Adult Fish Count
* Below Bonneville Spawning Ground Surveys
* Etc.



2. How do these data and resources relate to the Council’s Fish

and Wildlife Program?

* According to Part Il of the 2014 Fish
and Wildlife Program (Section IV.A.8,
p. 62):

“The Fish Passage Center provides technical
assistance and information to the region’s
fish and wildlife agencies and tribes, and the
public, on matters relating to the program’s
flow and passage measures”

 All data and resources provided by
the FPC are used in support of this
mandate

o Assemble, organize, make publicly available, and maintain the primary

archive of the smolt monitoring program data

Participate in the development of the annual smolt monitoring program
implementation plan, and assist in the implementation of the program
Assemble, organize and make publicly accessible, data from other primary
sources, and conduct analyses as requested to meet the information
needs of the fish and wildlife agencies, tribes, and public with respect to
water management, spill, and fish passage

Provide technical information necessary to assist the agencies and tribes
in formulating in-season flow and spill requests that implement the
measures in the Council’'s program, while also assisting the agencies and
tribes in making sure that operating criteria for storage reservoirs are
satisfied

Provide the technical assistance necessary to coordinate
recommendations for storage reservoir and river operations that, to the
extent possible, avoid potential conflicts between anadromous and
resident fish

Archive and make publicly accessible the data used in developing all
analytical results, associating the specific data with the respective
analyses



3. How are these resources accessed and/or shared among

organizations?

* FPC data and resources are available to the public via the FPC website

(https://www.fpc.org/fpc homepage.php)

- C Homepage

About our program

The Fish Passage Center provides technical assistance and information to fish and wildlife agencies and tribes, in particular, and the
Columbia River Basin.

lic in general, on matters n

The Fish Passage Center (FPC) coordinates the Smolt Monitoring Program (SMP), and data from this program is intended to provide the informatio™ggsis for fedel
electric System (FCRPS). The FPC web site provides data on salmon, steelhead, bull trout, and lamprey throughout the FCRPS. In addition to SMP data, PC we
Study (CSS), adult migration, environmental conditions, hydrosystem operations, hatchery releases, and spawning and emergence for certain groups of an! m|

faor website inquiries email mfinley@fpc.arg

@ Page design last updated on: May 31, 2023
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3. How are these resources accessed and/or shared among

organizations?

* Weekly meetings with Fish Passage Advisory Committee (FPAC) to support
pending hydrosystem operational discussions and decisions

Other Links
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3. How are these resources accessed and/or shared among

organizations?

* Weekly meetings with Fish Passage Advisory Committee (FPAC) to support
pending hydrosystem operational discussions and decisions

Fish Passage Center %
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3. How are these resources accessed and/or shared among

organizations?

* FPC Adult Count Passage Report used by Technical Advisory Committee (TAC) for

fisheries management decisions

o Mo A

WILLAMETTE FALLS
1072672023 0 0 0 ] na nfa o o 64 19 1 1 nfa nfa nla
1012712023 0 0 0 [ nia nfa 0 0 69 6 1 0 nfa n/a nfa
102872023 2 0 0 o na n/a 2 0 45 7 1 o na nia na
1072972023 1 0 0 ] na nfa 1 o 64 9 3 3 nfa nfa nla
1043012023 0 0 o [] na nfa o 0 36 10 o 0 nfa n/a nfa
103172023 0 0 0 o na n/a 0 0 26 7 0 o na nia na
M012023 - - - - - - - - - - - - - - - - -
YTD 25609 935 23422 B6T nla nla 2187 268 27007 10739 3070 2016 nia nla nia nia nla
BONNEVILLE DAM
101262023 236 30 0 0 0 0 23 30 a7 4 19 9 0 ] USACE
102772023 132 29 0 o 0 o 132 29 122 21 19 13 0 1 USACE
1028/2023 166 42 [i] [ 0 (] 166 42 98 12 32 n 0 ] USACE
1042972023 150 37 o [] 0 o 150 37 69 7 3 12 0 o USACE
10/30/2023 86 23 0 [ 0 0 a6 23 168 23 19 15 0 ) USACE
1043172023 108 30 0 ] 0 o 108 30 465 21 10 3 0 o USACE
1012023 109 30 0 ] 0 o 109 30 144 10 15 7 0 o USACE
YTD 721590 85211 109966 10133 79259 10012 532365 65066 130619 17701 115200 41039 4345373 327600 63938 69 36
THE DALLES DAM
10/26/2023 201 38 0 [ 0 0 201 38 584 12 m 38 nfa 0 o 0 USACE
102772023 276 49 [i] [ 0 (] 276 a9 269 2 123 53 na 0 ] (] USACE
102872023 220 14 0 ] 0 o 220 14 142 4 53 30 nfa 0 o o USACE
1012972023 247 46 0 [ 0 0 247 46 500 26 58 28 nfa 0 o 0 USACE
103072023 200 34 0 o 0 o 200 34 360 7 61 k1 na 0 o o USACE
1043172023 253 19 0 ] 0 o 253 19 524 12 38 51 nfa 0 o o USACE
11/01/2023 - - - - - - - - - - - - - - - -
YTD 454641 43477 72921 8324 68572 8963 313148 26190 68370 5022 97843 33378 nia 294816 17948 1 T
JOHN DAY DAM
10726/2023 164 £ 0 o 0 o 184 58 127 13 101 £ na 0 -1 o USACE
102772023 205 38 0 ] 0 o 205 338 39 7 m 43 nfa 0 3 USACE
102872023 118 28 o [] 0 o 1"s 28 195 9 102 40 nfa 0 -2 USACE
102972023 147 29 0 o 0 o 147 29 135 13 57 33 na 0 1 USACE
1043072023 200 26 0 ] 0 o 200 26 n 8 58 23 nfa 0 o USACE
1043172023 100 60 o [] 0 o 100 60 309 23 T2 33 nfa 0 o USACE
11/01/2023 - - - - - - - - - - - - - - - -
YTD 340340 46330 66419 8975 61304 10196 212617 27159 52299 6851 87617 29277 nia 281845 17670 0 14
MCNARY DAM
[ 5A7E ][ CRGOR AT | [CNGGR IACK | SPRING CRINGGR ABULT || SPRING CHNGOR JACK || SUVER CHINGOR ADULT || SUMWER CRNGOR JACK | FALL CINGOR ADULT || FALL CrNGoR JACK | CoR0 RBULT || Cono JACK || TOTAL STEELHERD | NCLIPPeD ) STEELERD || 5D ][ Sockeve ][ Cawerev | row | [Pk ][ So0Ree ]
10726/2023 87 35 0 ] 0 o 87 35 168 7 59 32 0 o o o USACE
102712023 163 2 o [] 0 o 163 22 224 13 61 7 0 o o o USACE
10/28/2023 186 38 0 [ 0 0 186 38 243 12 92 45 0 o 0 0 USACE
102972023 276 41 0 ] 0 o 276 a4 278 19 93 57 0 o o o USACE
1043072023 188 21 0 ] 0 o 188 21 169 12 136 61 0 o o o USACE

Daily Adult Counts

Daily Repo

lic in general, on matters rgfated to juvenile and adult salmon and steelhead passage through the mainstem hydrosystem in

flinformation basis for fEderal, state and tribal recommendations for anadromous fish passage in the Federal Columbia River Hydro-
to SMP data, The FP web site provides data and analysis for the Gas Bubble Trauma (GBT) program, the Comparative Survival
bertain groups of gffadromous fish.
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3. How are these resources accessed and/or shared among

organizations?

* Data Requests
* Data requests made by state, federal, and tribal fisheries managers and the public
* Requests for datasets or more complicated analyses
* All data requests are logged
* FPC reports and documents all available via the FPC website

Fish Passage Center

Other Links

Weekly Reports

System Op.
Rgst

Annual Reports

CSS Reports

mmarize the current biological and physical conditions, and river operations affecting the migrations of juvenile an: Joint Tech. pelhead in the Columbia and Snake river
mos
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4. What kinds of collaborations or relationships exist between your
data/repositories/organization and other data management

projects/organizations in the basin (not just within the Program)?

* FPC website used by the Data Repositories for their own displays/queries
» StreamNet/Coordinated Assessments downloads CSS SARs for HLI SAR database

¥ FPC Smolr10-Adult arf

Smolt-to-Adult Survivals Juvenile Survivals

poit-to-Adult Survival Estimates

Smolt-to-Adult retum ratio (SAR) is thegrvival from a beginning point as a smolt fo an ending point as an adult. SARs are calculated from LGR to LG

~= CSS SARS by

Category This query allows the user to search SARS for transported smolts, in-river smolts not detected at |

~= QOverall Annual SARs for
Zones in the Snake or
Columbia Rivers

is query returns overall annual SARs for zones in the Snake River or Columbia River river basi

= CSS SR.TIR. and D

This query allows the user to query SR, TIR, and D p
smolt to an ending point as an adult. SARS are calculate:

METErs. SRS e

migrants. The ratio is the SAR of fish transp

rom LGR to LGR and Ea‘1 also be estimated at BON 1o BON or LGR, or below BON to BON. TIR Is & ’610 of SARS F at relates survi
rted from LGR to BON and returning as adul

& c 0

G Google G Gmail Fe FPC T™T & PTAGIS FPC Website Compl...

@ caxstreamnet org/2species=Chinook%20salmon&irun=SpringBlpopid=7##

Fee Spill to FOP Bockmarks

Fish HLIs: Coordinated Assessments Indicators of Fish Population Health

Species : Chinook salmon

Run :

Spring

U
e
Catherine Creek T
e
i
RESERVATION

Grande Ronde Basin wild spring Chinook salmon « 5

Lower Granite Dam - Bonneville Dam, Excluding
Jacks.

Smolt numbers determined at Lower Granite Dam
FPC best estimate (method 1)

0
2008 2020

Lower Granite Dam - Bonnevile Dam, Including jacks
Smolt numbers determined at Lower Granite Dam
FPC best estimate (method 1)

5

Lower Granite Dam - Lower Granite Dam, Exciuding

4
jacks. 5
Smolt numbers determined at Lower Granite Dam A

FPC best estimate (method 1) 2008 2020

Lower Granite Dam - Lower Granite Dam, Including

oy : m
Smolt numbers determined at Lower Granite Dam o

FPC best estimate (method 1)

}ﬂd

o apuod

Wild spring/summer Chinook salmon above Lower

Rranita Nam

I of

nsported 1ish 1o In-river

Chinook salmon - Spring run

Enterprise”

G ¥ & P » 02

All Bookmarks

S

Project Info  Populations ~ StreamNet API  Contact Us

No HLI data available

HLI data available

Snake River transported fish relative to fQ\‘ that migrate in-river through the FCRPS. It is

, divided by the SAR of fish outmigrating from LGR to BOM and returning to LGR
tio of SARs similar to the TIR, except the starting point for juvenile outmigrating

dults. D is the estuary and ocean survival rate of
h is below Bonneville Dam.
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4. What kinds of collaborations or relationships exist between your

data/repositories/organization and other data management
projects/organizations in the basin (not just within the Program)?

* FPC website used by the Data Repositories for their own displays/queries

e Columbia Basin Research DART downloads data from several FPC web queries and reports
for use by their own queries

COLUMBIA BASIN RESEARCH UNIVERSITY of
School of Aquatic and Fi:

{LD- COLUMBIA BASIN RESEARCH COLUMBIA BASIN RESEARCH

Predicti - Trends  ~ Publicati - i - - i =
redictions rends ublications Predictions Trends Publications Predictions - Trends -
Home / Columbia River DART (Data Access in Real Time) Home / Columbia River DART (Data Access in Real Time) o
Home / Columbia River DART (Data Access in Real Time)
DART Adult Passage Counts Graphics & Text DART Transportation Graphics & Text
) DART Hatchery Releases with Distribution Summaries
Data Courtesy of U.S. Army Corps of Engineers, NWD & and Chelan &, Douglas#, and Grant @ County PUDs, Yakima Klickitat Fisheries Project @, Colville Data Courtesy of Fish Passage Center @
Tribes Fish & Wildlife (OBMEP) #, Oregon Department of Fish & Wildlife @, Washington Department of Fish & Wildlife & Transportation Queries Data Courtesy of Fish Passage Center @
Adult Passage Counts Queries
Graphics&Text  Daily Tranzport | Annuzl Transport Select Output Format
Graphics&Text ~ Daily Counts | Quick Look | Basin Summary | Project Summary | Annual Summary = Monthly Summary | Ladder Summary | Historical Run Timing
Select Output Format ® HTML Table with CSV File O CSV File

Select Output Format
@® Graph O Day of Year [DOY] Data Table © Calendar Date [mm/dd] Data Table

- - Select Juvenile Migration Year, Species
O €SV [mm/dd multi/row] © CSV [single data pt/row]

® Graph O Day of Year [DOY] Data Table O Calendar Date [mm/dd] Data Table
O sV [mm/dd multi/row] O CSV [single data pt/row]

Select Year, Project, Transport Data', Species, River Data
Select Year, Project, Species, 10 Year Avg Adult Passage, River Data’ ) P P

. . . . LWG-Lower Granite [1985] Total Transported - (| Chinook-0 (subyearling) «||No Selection
BolRoney | [IERR] Chmuo%{ foielerhon Ho SEIEH‘,D" LGS-Little Goose [1985] Collected Chinock-1 (yearling) Outflow Day
IHR-Ice Harbor [1962] ack-Chinook Chmoobf 10 Year Avg Bérometrlc Pressure LMN-Lower Monumental [1992] | Barged Coho Outflow Night
JDA—Jolhn Day [1969] Coho Jack-Chinook 10 Year Avg D!ssclved Gas MCN-McNary [1985-2012] Trucked Sockeye Spill Day .
LGS-Little Goose [1970] ack-Coho Steelhead 1 O. Year Avg D!ssolved Gas Percent Bypassed Steelhead spill Night
LMN-Lower Monumental [1969] | |Sockeye Steelhead-Wild 10 Year Avg | |Dissclved Gas Pct 10 Year Avg Martalities . Turbidity
2018 ~ ||LWG-Lower Granite [1975] ~||Steelhead ~||Coho 10 Year Avg - ||Elevation - = )
i Multiple selections allowed for each. The year following the project indicates the earliest dota available. Reset U Generate Query Result Link Only ?
Multiple selections allowed for each.
The year following the project indicates earliest data available. Steelhead-Wild is a subset of Steelhead (total). Set Date Range
Set Date Range Start mm/dd End _ mm/dd Remove dates to automatically scale graph. Query Notes
Start mm/dd End mm/dd Remove dates to automatically scale graph. = DART Hatchery Re\ease} Metadata & Glossary .
Reset D Generate Query Result Link Only 7 = To generate the Data Link for querying results directly from scripts and automated procg
Restrict by Chinook Run Dates ® No O Spring O Summer O Fall  Chinook Run Schedules Only" next to the "Submit Query" button, and click "Submit Query".
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4. What kinds of collaborations or relationships exist between your

data/repositories/organization and other data management
projects/organizations in the basin (not just within the Program)?

* FPC website used by the Data Repositories for their own displays/queries

* SMP is a collaborative project
* Oversight by FPAC and Fishery Managers

 SMP & GBT data collection software developed and maintained by FPC

 SMP & GBT software and hardware available to other users, not just SMP personnel
* FPC provides training for both GBT monitoring programs
* SMP & GBT data and analyses transparent and available
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4. What kinds of collaborations or relationships exist between your

data/repositories/organization and other data management
projects/organizations in the basin (not just within the Program)?

* FPC website used by the Data Repositories for their own displays/queries
 SMP is a collaborative project

e CSS is a collaborative project

e CSS Oversight Committee consists of representatives from state, federal, and tribal
fisheries agencies

* Oversight Committee collaborates on changes to CSS mark groups and analyses, based on
management needs

* CSS products/data transparent and available
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5. As the basin and program continue changing and other

information needs arise or change, what opportunities do you
have to adapt to these different needs?

* FPC has and will continue to adapt to current needs of the managers and the
region

2016 — FPC Adult Ladder Temperature database and website created

2018-2019 — FPC & CSS involved in CRSO-EIS modeling for 2020 Biological Opinion

2019 — FPC became primary data source for USACE Adult Count data.

2021 — GBT monitoring program modified to accommodate non-salmonid GBT monitoring

FPC analyses/responses to data requests constantly adapting to changing management
needs

* FPC data system supports Structured Adaptive Management framework of CSS
for evaluating of changes to hydrosystem operations
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6. What do we need to be aware of in the future to continue

providing data management for the full suite of work implemented
under the program?

* Fish Passage Center is not a data warehouse project
* Scope includes data management, coordination, technical support, and analysis
» Data system supports FPC analysis and distribution of data and analysis to the pubic

e Data strategy and systems will continue to adapt
e Data management principles outlined in Fish & Wildlife Program
* FAIR principles for scientific data management and stewardship
* Federal Information Security Management Act (FISMA)
* Evolving information needs of regional managers
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7. Are there emerging tools or technologies we should we aware

of? New data management needs? Innovations to share?

* No new data management needs but...

* Need to improve precision of established metrics for evaluation of the
hydrosystem

* CSS Oversight Committee & FPC have proposed actions to address this need,
including:
* Increased PIT-tag detection capabilities at or below Bonneville Dam
* |Install new PIT-tag detection capabilities at Mid- and Upper Columbia projects
* Increase marking and mark groups
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Summary

and
Discussion

* The FPC primary task is to provide technical support
to fisheries managers

* FPC data are transparent and available to the public
* FPC project is highly adaptable

Questions?
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