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Project Background and Goals

ÁFirst step in an ongoing effort by the Bonneville Power 
Administration (BPA).

ÁAssessed and evaluated the current effectiveness 
monitoring programs from across the region.

ÁIntegrated the information collected as part of the 
PNAMP Action Effectiveness Projects Inventory with 
available data about active BPA projects.  

ÁReorganized and classified the information available 
using a standard format for all projects.

ÁConsistent with the goal of PNAMP Effectiveness 
Monitoring Workgroup to integrate and align existing 
and new monitoring efforts.
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Project Approach

ÁTwo spreadsheets were provided to Tetra Tech EC:

ïBPA funded projects (approx. 319 projects)

ïPNAMP Action Effectiveness Projects Inventory 
(approx. 174 projects)

ÁShort time frame to complete this task ïless than 30 
days.

ÁEfforts were limited to readily 
available data.

ÁDatabase was developed to house 
information collected about each 
project in a standard format.
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Database

ÁDatabase was structured with a series of six forms:

ïProject and Location

ïMonitoring 

ïQuality

ïFisheries

ïContacts

ïHabitat Action Type 

ÁDesigned such that it could be queried to create 
reports in a tabular format.
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Methods

ÁInformation was gathered from the following 
sources:

ïTwo project lists provided 

ïDocuments found on www.cbfish.org, including 
monitoring reports, project update reports, and 
other documents

ïOther information that was provided to Tetra Tech 
EC by managers of individual projects  

ÁDocuments were not able to be collected for many of 
the projects on the PNAMP list due to the short time 
frame.  Further data collection is recommended.
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Methods (cont.)

ÅProject location and description

ÅHabitat action categories covered by the monitoring effort

ÅIndicators collected (as available)

ÅProtocols used (as available)

ÅMonitoring approach and sample design

ÅFish species, ESU, and population covered by each 
monitoring effort

ÅQuality/Documentation rating of the monitoring effort 

ÅContact information for the project 

ÁAvailable information for each project was reviewed 

regarding the following:
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Methods (cont.)

ÁA Quality/Documentation Rating was assigned to 
each project evaluated.

ÁThe rating was based on answers to the following 
questions:

1. Is there a sample design identified?

2. Is there a QA/QC procedure cited?

3. Is a protocol cited for the project?

4. Does the project include a control site?

5. Is a data management system identified?

5a.  If yes, is the data available online?

5b.  If yes, is the location identified? 
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Methods (cont.)

Á Acceptable answers included Yes, No, and N/A (not 
applicable).

Á The quality rating was structured as follows:

Å High = 4 to 5 questions (or 80 to 100%) answered ñYesò

Å Medium = 3 questions (or 40 to 80%) answered ñYesò

Å Low = 0 to 2 questions (or less than 40%) answered ñYesò 

Á Quality of documentation was assessed on presence 
or absence of information that was currently and 
readily available in the documents posted on 
www.cbfish.org and those provided to TtEC. 
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Results ïMetrics and Indicators

Metrics and Indicators Reported

ÁIndicators and metrics for which data was collected 
were documented.

ÁIndicators and metrics were grouped into indicator 
categories to determine the most common types.

ÁMost frequently monitored indicator categories 
included:

ÅEnvironmental Condition - 31%

ÅFish ï25% 

ÅWater Quality ï11%

ÅVegetation ï9%
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Results ïMetrics and Indicators (cont.)
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Results ïMetrics and Indicators (cont.)

ÁMost common indicators and metrics monitored in 
the Environmental Condition category included:

ÅGeomorphic ï49%

ÅHabitat ï37%

ÅWoody Debris ï10%

ÁMost common indicators and metrics monitored in 
the Fish category included:

ÅAbundance/Density ï33%

ÅLife History/Population Characteristics ï19%

ÅDiversity/Genetics ï19%
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Results ïMetrics and Indicators (cont.)
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Individual Metrics ïGeomorphic Group

ÁBathymetry 

ÁChannel Connection

ÁChannel Dimensions

ÁConstrainment

ÁDepth: Bankfull

ÁEdge/Density/Sinuosity

ÁElevation

ÁEntrenchment Ratio

ÁFloodprone Width

ÁForm/Morphology

ÅGradient/Percent Slope

ÅLength

ÅOrdinary High Water Mark

ÅStream Length

ÅStructural Stability

ÅTopography

ÅWater Surface Elevation

ÅWidth to Depth Ratio

ÅWidth: Bankfull
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Percent of Metrics and Indicators in the Fish Category 
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Results - Protocols

Protocols

ÁFor many projects, a specific monitoring protocol was 
not cited in the available documents.

ÁOften when protocols were mentioned in the text, the 
full citation was not included in the reference section 
of the document.  

ÁIn many cases, data collection methods were 
described in the documents, but specific protocols 
were not mentioned.  

Á153 different protocols were identified 
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Results - Protocols (cont.)
ÁMost commonly applied protocols included:

ÅPeck, D.V., J.M. Lazorchak, and D.J. Klemm.  2001. Environmental 
monitoring and assessment program ðsurface waters: western pilot study 
field operations manual for wadeable streams.  Draft Report.  EPA/XXX/X -
XX/XXX, U.S. Environmental Protection Agency, Washington.

ÅBarbour, M.T., J. Gerritsen, B.D. Snyder, and J.B. Stribling.  1999 .  
Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers:  
Periphyton, Benthic Macroinvertebrates and Fish, Second Edition.  EPA 841 -
B-99 -002.  U.S. Environmental Protection Agency, Office of Water, 
Washington, D.C.

ÅSeberm G.A.F., and E.D. Le Cren.  1967 .  Estimating population 
parameters from catches large relative to population, J. Anim. Ecol. 36 
(1967), pp. 631 ï643.

ÅZippen, C.  1958 .  The removal method of population estimation.  Journal 
Wildlife Management. 22(1): 82 -90

ÅPhysical Habitat Simulation Model (PHABSIM).  PHABSIM is a software 
available through USGS.  It can be downloaded at:  
http://www.fort.usgs.gov/Products/ Software/phabsim/

ÅWolman, G.  1954 .  Methods of Sampling Coarse Riverbed Materials.  
Transactions of American Geophysical Union 35:951 -956.
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Results ïProject Locations

Project Locations

ÁProject location information was provided for a 
number of projects on the BPA spreadsheet, but very 
few on the PNAMP spreadsheet. 

ÁIn mapping the documented location information, 
several scenarios were encountered:

ÅLocation accurately reflects where monitoring data are 
being collected for a given project.

ÅLocation reflect where habitat action occurred, but may not 
include all areas where monitoring was conducted.

ÅA single point may represent monitoring activities 
occurring across an entire watershed
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Results ïProject Locations (cont.)

ÁProject locations mapped 
to show geographical 
extent of efforts.

ÁAdditional locations need 
to be added to map, 
including:

ïLarge -scale monitoring 
programs

ïPACFISH/INFISH Biological 
Opinion [PIBO] 

ïAquatic and Riparian 
Effectiveness Monitoring 
Program [AREMP])
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Results ïTarget Species

Target Species

ÁFor each project evaluated, the target fish species, 
evolutionarily significant unit (ESU), and population 
were recorded when available. 

ÁLocations of project sampling sites by species and 
ESU were mapped.

ÁNo project locations were identified that specifically 
targeted sockeye salmon. 

ÁOnce mapping is more complete, information could be 
used to assess the ESUs and populations that do not 
have adequate effectiveness monitoring at this time.
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Results ïTarget Species (cont.)

ÁSteelhead project 
locations

ÁOnly projects with 
specific location 
information were 
mapped.
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Results ïTarget Species (cont.)

ÁChinook project 
locations
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Results ïTarget Species (cont.)

ÁChum project locations
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Results ïTarget Species (cont.)

ÁCoho project locations
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Results ïHabitat Action Category

Habitat Action Category

ÁMonitoring projects evaluated were often associated 
with a project action.

ÁInformation was recorded in Habitat Action Type 
form.

ÁSimilar Habitat Action Types were grouped into 
Habitat Action Categories.

ÁMost common Habitat Action Categories included:

ÅRiparian Management ï31%

ÅFloodplain Management ï13%
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Results ïHabitat Action Category (cont.)
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Results ïHabitat Action Category (cont.)

ÁRiparian Management 
project locations


