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Figure 3. Chinook Populations with Survival Gaps by Ecoregion  



Draft Action Effectiveness Monitoring Inventory Analysis May 2010 

I:\4059-BPA\20569\20569v3.doc Bonneville Power Administration 11

serve as discussion points for regional protocol agreement.  Similarly, commonly used sample 
designs can be evaluated and compared to further the discussion about development of future 
watershed-scale monitoring programs.   

RESULTS AND DISCUSSION 
The monitoring projects evaluated as part of the inventory were often associated with a project 
action.  Each project action was recorded in the Habitat Action Type form.  Each Habitat Action 
Type falls within a Habitat Action Category, which allowed for groupings of similar Habitat 
Action Types.  The database was queried to determine how many projects were conducted per 
Habitat Action Category to determine which project actions were associated with the highest 
number of monitoring efforts.  These categories may be areas where additional monitoring is not 
warranted.  Table 3 shows the number of projects evaluated within each of the Habitat Action 
Categories.  The second column shows the total count in each category by project number.  
Within each project, there are multiple contracts, each associated with specific restoration 
actions.  The third column shows the count in each category by the contracts within a project, 
each contract associated with one or more restoration actions (where appropriate).   

Of the monitoring projects evaluated, 34 percent were in response to projects consisting of 
Riparian Management actions, making Riparian Management the most common Habitat Action 
Category encountered.  Floodplain Management projects were the second most common action 
taken at 11 percent (Figure 4).  

Table 3. Number of Projects per Habitat Action Category 
Habitat Action Category  Total by Project Total by Contract within a Project 

Animal Removal 10 12 
Collect/Generate/Validate Field and Lab Data 5 19 
Diversion Screening 18 30 
Erosion Control 13 17 
Fish Passage 65 103 
Fish Population Management 19 24 
Floodplain Management 69 139 
Habitat Protection 29 40 
In-Stream Habitat 66 96 
Riparian Management 218 334 
Roads 20 30 
Spawning Gravel 3 3 
Terrestrial Habitat Improvement 7 9 
Water Conservation 38 60 
Water Quality 30 35 
Water Transactions 3 9 
None 22 77 
Unknown 6 15 
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Figure 4. Habitat Action Category Groupings by Project  

Project locations were mapped by Habitat Action Category and monitoring scale (watershed-
scale versus project-scale), across ecoregions, to illustrate the distribution of monitoring efforts 
across the region (Figure 5).  The ecoregions that had the greatest number of projects being 
monitored included the Northern Rockies, Blue Mountains, Columbia Plateau, and North 
Cascades (Figure 5, Table 4).  Within the Northern Rockies ecoregion, the Habitat Actions 
Categories that were most often monitored were Riparian Management, Floodplain Management, 
Fish Population Management, and In-Stream Habitat.  In the Blue Mountains ecoregion, 
Riparian Management was also the most commonly monitored Habitat Action Category, 
followed by In-Stream Habitat, Floodplain Management, and Water Conservation.  Water 
Conservation projects were most often monitored in the Columbia Plateau ecoregion.  Also 
commonly monitored in that ecoregion were Riparian Management, In-Stream Habitat, 
Diversion Screening, and Fish Passage.  In the North Cascades ecoregion, Riparian Management, 
Floodplain Management, Fish Passage, and Water Conservation were found to be most 
commonly monitored.  The total count of projects by ecoregion is presented in Figure 6. The 
Northern Rockies, Blue Mountains, and Columbia Plateau ecoregions had the largest number of 
monitoring projects.   
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Table 4. Number of Project Contracts Monitored by Habitat Action Category within Each Ecoregion 
Ecoregion 

Habitat Action 
Category 
(HAC) 

Blue 
Mountains 

Canadian 
Rockies Cascades 

Coast 
Range 

Columbia 
Plateau 

Eastern 
Cascades 
Slopes & 
Foothills 

Idaho 
Batholith

Middle 
Rockies 

North 
Cascades 

Northern 
Basin & 
Range 

Northern 
Rockies 

Puget 
Lowland

Snake 
River 
Plain 

Willamette 
Valley 

Total by 
HAC 

Animal Removal 45 1 0 0 12 0 0 0 2 1 8 0 1 0 70 
Collect/Generate/ 22 
Validate Field 
and Lab Data 

0 0 1 1 1 1 0 0 0 0 0 0 0 18 
0 

Diversion 
Screening 

11 0 0 0 27 6 2 2 3 0 3 0 0 0 54 

Erosion Control 44 1 0 0 5 1 3 0 0 0 14 0 2 0 70 
Fish Passage 56 0 5 6 27 9 24 5 34 0 38 4 0 3 211 
Fish Population 
Management 

0 0 0 0 6 1 1 0 0 0 149 0 0 1 158 

Floodplain 
Management 

68 1 3 5 19 8 5 3 41 0 219 8 5 12 397 

Habitat 
Protection 

4 1 1 0 6 1 0 0 2 1 18 4 4 10 52 

In-Stream 
Habitat 

77 0 13 3 30 8 2 2 1 0 89 6 3 3 237 

Riparian 
Management 

105   2 11 9 54 9 3 0 42 2 232 4 5 17 390 

Roads 9 0 1 0 14 7 12 0 0 0 26 6 0 1 76 
Spawning Gravel 0 0 0 0 2 1 0 0 0 0 0 0 0 0 3 
Terrestrial 
Habitat 
Improvement 

45 0 0 0 18 6 0 0 0 0 0 0 0 0 69 

Water 
Conservation 

58 0 0 0 76 14 7 17 13 0 9 0 0 8 202 

Water Quality 15 1 0 0 17 9 0 0 0 0 14 0 0 0 56 
Water 
Transactions 

0 0 0 0 4 0 5 3 0 0 0 0 0 0 12 

None 37 0 29 0 21 9 23 9 24 1 22 0 1 1  
Unknown 20 0 0 0 10 5 0 0 4 0 0 0 0 1  
TOTALS 594 7 64 24 349 95 87 41 166 5 841 32 21 75  
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Figure 6. Distribution of Projects Across Ecoregions 

Using the information provided in Tables 1, 2, and 4, the gaps in coverage are identified in Table 
5.  The most frequent gaps were in the Erosion Control category, with Water Quality and Habitat 
Protection following next.  Monitoring for Roads, Floodplain Management, In-Stream Habitat, 
Spawning Gravel, and Water Conservation were also frequently identified as gaps.  These 
Habitat Action Categories are areas where the categories of monitoring did not specifically 
address the limiting factors identified in Table 1.  For example, in the Cascades ecoregion, there 
are no erosion control projects identified (Table 4).  However, sediment is identified as a limiting 
factor (Table 1) in the Cascades ecoregion.  Therefore, erosion control projects were marked as a 
gap in Table 5 for the Cascades ecoregion.  If there were no projects or only one or two projects 
in a category that were relevant to a limiting factor (Appendix D), that category and ecoregion 
were identified as a gap in Table 5.  Populations mapped in Figures 2 and 3 can be used to 
further prioritize ecoregions based on survival gaps associated with populations in each 
ecoregion.   
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Table 5. Monitoring Gaps Identified by Ecoregion with Prioritization 
Ecoregion 

Habitat Action 
Category (HAC) 

Blue 
Mountains 

Canadian 
Rockies Cascades

Coast 
Range 

Columbia 
Plateau 

Eastern 
Cascades 

Slopes and 
Foothills 

Idaho 
Batholith 

Middle 
Rockies 

North 
Cascades 

Northern 
Basin and 

Range 
Northern 
Rockies  

Puget 
Lowland 

Snake 
River 
Plain  

Willamette 
Valley 

Animal Removal                             
Collect/Generate/ 
Validate Field and 
Lab Data 

  X                         

Diversion Screening   X         X X             
Erosion Control     X X   X   X X X   X   X 
Fish Passage   X               X         
Fish Population 
Management 

  X         X X             

Floodplain 
Management 

                  X         

Habitat Protection     X X   X X X X          
In-Stream Habitat   X         X   X X      X 
Riparian 
Management 

            X X             

Roads   X X X         X X       X 
Spawning Gravel   X         X     X   X   X 
Terrestrial Habitat 
Improvement 

  X                         

Water Conservation   X X X           X   X     
Water Quality   X X       X X X     X   X 
Water Transactions   X                       X 
Total No. of Projects 
Being Conducted 594 7 64 24 349 95 87 41 166 5 841 32 21 75 

Note: X– Gap in Habitat Action Coverage
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Next Steps Towards Assessing Quality of Monitoring 
The next step in assessing the current status of monitoring projects funded through BPA is to 
collect more detailed information about projects to provide information regarding the quality of 
monitoring efforts.  Initial information about the level of project documentation and target 
species is included in Appendix B; however, this information needs to be supplemented to 
adequately assess the quality of monitoring efforts.  Table 6 provides the proposed quality matrix 
and weighting that would be used to assess monitoring program quality using additional 
information that will be collected from project sponsors during the project application process in 
2010.  Additional information to support the development of this matrix can be found in 
Evaluation of Effectiveness Monitoring Projects (Hillman and O’Neal 2009) and this document 
should be used to inform the quality assessment.   

Table 6. Evaluation of Effectiveness Monitoring Projects (Quality Rating) 
Evaluation Criteria Score1/ Weight Total 

Goals, Objectives and Hypotheses 
Are the factors or threats that contributed to the existing condition identified?  2  
Did the program identify testable hypotheses with measurable parameters?  2  
Have the success criteria been defined?  5  
Monitoring Design 
Does the study include spatial control and/or reference areas?  12  
Does the study include temporal control and/or reference areas?  12  
Did the program include true replicates?  10  
Are treatments and controls/references independent of each other?  20  
Were sites selected without bias?  10  
Monitoring Parameters 
Are the measured parameters directly associated with the treatment and the 
objectives of the action? 

 5  

Are the accuracy and precision of the potential measurements identified?  15  
Data Management, Analysis, and Reporting 
Is there a QA/QC procedure?  7  
Total Score  100  
1/  Score = “0” for No and “1” for Yes. 

Data Provided for Alignment of Monitoring Across the Region 
As noted in the Action Effectiveness Monitoring Inventory and Synthesis report (TtEC 2010), 
the four most common Habitat Action Categories encountered during the inventory were 
Riparian Management, Floodplain Management, In-Stream Habitat, and Fish Passage.  Although 
many of the projects reviewed did not list a particular protocol that was used during monitoring, 
a total of 153 different protocols/methods were noted.  In the inventory report, information 
regarding the most common protocols applied by project location was reported.  That list was 
based on the number of locations in which the protocols were used, but was not broken down by 
the habitat action that was addressed.  Table 7 provides a more in-depth look at which protocols  
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Table 7. Protocols by Habitat Action Category 
Habitat Action Category Protocols 
Riparian Management Schuett-Hames, D., A. Pleus, L. Bullchild, and S. Hall (eds.).  1994.  

Timber-Fish-Wildlife Ambient Monitoring Program Manual.  TFW-
AM9-94-001.   Northwest Indian Fisheries Commission, Olympia, 
Washington. 

 Harrelson, C., C. Rawlins, and J. Potyondy.  1994.  Stream Channel 
Reference Sites: An Illustrated Guide to Field Technique.  Gen. Tech. 
Rep. RM-245.  USDA FS, Rocky Mountain Forest and Range 
Experiment Station. 61 pp. 

 Huff, M. H., K. A. Bettinger, H. L. Ferguson, M. J. Brown, and B. 
Alman. 2000. A Habitat-Based Point-Count Protocol for Terrestrial 
Birds, Emphasizing Washington and Oregon. USDA Forest Service, 
Pacific Northwest Research Station. General Technical Report PNW. 

 Moore, K., M. S., Jones, K. Kim, and J. M. Dambacher. 1993. Methods 
for Stream Habitat Surveys: Oregon Department of Fish and Wildlife, 
Aquatic Inventory Projects. Corvallis, Oregon. 

Floodplain Management Schuett-Hames, D, A. Pleus, L. Bullchild, and S. Hall (eds.).  1994.  
Timber-Fish-Wildlife Ambient Monitoring Program Manual.  TFW-
AM9-94-001.   Northwest Indian Fisheries Commission, Olympia, 
Washington. 

 Peck, D. V., J. M. Lazorchak, and D. J. Klemm. 2001. Environmental 
Monitoring and Assessment Program—Surface Waters: Western Pilot 
Study Field Operations Manual for Wadeable Streams. Draft Report. 
EPA/XXX/X-XX/XXX, U.S. Environmental Protection Agency, 
Washington, DC. 

 Wolman, G.  1954.  Methods of Sampling Coarse Riverbed Materials.  
Transactions of American Geophysical Union 35:951-956. 

In-Stream Habitat Peck, D. V., J. M. Lazorchak, and D. J. Klemm. 2001. Environmental 
Monitoring and Assessment Program—Surface Waters: Western Pilot 
Study Field Operations Manual for Wadeable Streams. Draft Report. 
EPA/XXX/X-XX/XXX, U.S. Environmental Protection Agency, 
Washington, DC. 

 Schuett-Hames, D, A. Pleus, L. Bullchild, and S. Hall (eds.).  1994.  
Timber-Fish-Wildlife Ambient Monitoring Program Manual.  TFW-
AM9-94-001.   Northwest Indian Fisheries Commission, Olympia, 
Washington. 

Fish Passage Schuett-Hames, D, A. Pleus, L. Bullchild, and S. Hall (eds.).  1994.  
Timber-Fish-Wildlife Ambient Monitoring Program Manual.  TFW-
AM9-94-001.   Northwest Indian Fisheries Commission, Olympia, 
Washington. 

 Peck, D. V., J. M. Lazorchak, and D. J. Klemm. 2001. Environmental 
Monitoring and Assessment Program—Surface Waters: Western Pilot 
Study Field Operations Manual for Wadeable Streams. Draft Report. 
EPA/XXX/X-XX/XXX, U.S. Environmental Protection Agency, 
Washington, DC. 

 U.S. Environmental Protection Agency. 2006. Watershed Assessment of 
River Stability & Sediment Supply (WARSSS).  Available online at: 
http://www.epa.gov/warsss/index.htm 
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were most often applied to projects monitored in the four most common Habitat Action 
Categories.  It is recommended that these protocols be evaluated as part of the work process of 
the PNAMP Effectiveness Monitoring Workgroup using criteria developed in a quality matrix.    

For each project evaluated during the inventory, the scale of the monitoring project was recorded 
when available.  The distribution of watershed-scale projects is shown in Figure 2 and the 
projects are listed by ecoregion in Table 8.  This information can be used to assess where new 
IMWs should be located.  Of the watershed-scale projects, 15 specific sample designs were noted 
(Table 9).  In many cases, no design was specified, or “other design” was selected.  Of the 
sample designs documented, however, Regression Design was the most commonly applied. 

Table 8. Ecoregions with Watershed-Scale Monitoring 
Level III Ecoregion  Watershed-scale Project Count 
Blue Mountains 67 
Canadian Rockies 1 
Cascades 5 
Coast Range 1 
Columbia Plateau 57 
Eastern Cascades Slopes and Foothills 23 
Idaho Batholith 11 
Middle Rockies 19 
North Cascades 19 
Northern Rockies 44 
Willamette Valley 7 

 

Table 9. Sample Designs Reported for Watershed-Scale Projects 
Watershed-scale Sample Designs Reported Count 
No Design Specified 21 
Regression Design 18 
Before and After (BA) Design 17 
Time Series (Intervention Analysis) Design 10 
Before and After Control Impact (BACI) Design 9 
Other Design 7 
Analysis of Covariance (ANCOVA) Design 3 
Analysis of Variance (ANOVA) Design 3 
Complete Revisit Design 3 
Hierarchical Staircase 3 
Logistic Regression Design 2 
Mark-Recapture 2 
Rotational Panel 2 
Anselin Local Moran’s I 1 
Generalized Random Tessellation 1 
Simple Stratified Design 1 
Status and Trends 1 
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SUMMARY 
The Action Effectiveness Monitoring Inventory was conducted to identify areas in which 
monitoring gaps exist and help provide data to prioritize the order in which those gaps should be 
addressed.  This information will help inform the upcoming categorical review and will aid 
resource management decisions regarding the allocation of monitoring funds where they are 
most needed.  Ultimately, this process will support the goal of creating a regional effectiveness 
monitoring network that will lead to better data for resource management decisions, compatible 
data that allow for improved assessments of the recovery of salmon and improvements in 
watershed health, and conservation of financial resources for monitoring.     
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PROJECTS NOT EVALUATED AS PART OF THE INVENTORY DUE TO 
LACK OF AVAILABLE DATA 
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Table A-1. Projects Not Evaluated Due to Lack of Available Data 
Contact Information ID  

Number Project Name Funder Name Program Name Funding Entity Contact Name Phone Number E-mail Address Comments 
7 Skokomish Estuary Restoration              
21 Fall River, Wickiup, and Brown's 

Crossing Gravel Projects 
     ODFW, John Williamson       

26 Monitoring Salmon River Streams      NOAA NWFSC,  Beth 
Sanderson   

206-860-3410     

29 Green River Large Wood Placement 
& Effectiveness Monitoring 

     MidCoast WSC,  Wayne 
Hoffman   

541-265-9195   mcwc@midcoastpartners.org   

33 Williamson River Delta WQ 
Monitoring 

     Mark Stern 503-230-1221     

34 Fifteen Mile Creek Habitat 
Restoration Project 

     Brian  Benjamin   541-296-8026      

36 Oxbow Conservation Area 
Management Project  

     Torrey Tyler (541) 273-8689 
ext 211   

    

38 River Food Web Response to Riparian 
Manipulation 

     Tim Wootton:   Dept. 
Ecology & Evolution, 
University of Chicago 

773-702-2773      

42 Sprague River Conservation Effects 
Assessment Project 

USDA Natural 
Resources 
Conservation 
Service 

USDA Conservation 
Effects Assessment 
Project-Special 
Emphasis Watersheds 

USDA Natural 
Resources 
Conservation 
Service   

USDA Natural Resources 
Conservation Service  
Terry Nelson or Tom 
Makowski 

503.414.3106 tom.makowski@or.usda.gov   

43 Knowles Creek Whole Basin 
Monitoring 

      USDA Forest Service - 
Siuslaw National Forest  
Paul Burns   

541-902-6953     

44 Bailey Creek restoration monitoring       USDA Forest Service - 
Siuslaw National Forest  
Paul Burns   

541-902-6953     

45 Green River Large Wood Placement 
& Effectiveness Monitoring 

Oregon 
Watershed 
Enhancement 
Board 

OWEB Effectiveness 
Monitoring Program 

Oregon 
Watershed 
Enhancement 
Board 

Wayne Hoffman, 
MidCoast Watershed 
Council 

541-265-9195 mcwc@midcoastpartners.org   

53 Middle Deschutes Streamflow 
Restoration Project Phase II 

  OWEB Effectiveness 
Monitoring Program 

  Lesley Jones, Upper 
Deschutes Watershed 
Council 

(541) 382-6103     

55 Marmot Dam Effectiveness 
Monitoring 

Oregon 
Watershed 
Enhancement 
Board 

OWEB Effectiveness 
Monitoring Program 

Oregon 
Watershed 
Enhancement 
Board 

Smokey Pittman, Graham 
Matthews & Associates, 
Russ Pleager   

503-623-0520., 
503-668-1646 

    

56 CREP Effectiveness Monitoring Oregon 
Watershed 
Enhancement 
Board 

OWEB Effectiveness 
Monitoring Program 

Oregon 
Watershed 
Enhancement 
Board 

Ken Dibel 541-963-4610 kenneth.e.dible@state.or.us   

71 Riparian Planting    Skagit Fisheries 
Enhancement  Group 
Effectiveness 
Monitoring Program 

  Alison Studley, Skagit 
Fisheries Enhancement 
Group 

360-336-0172 sfeg@skagitfisheries.org   
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Contact Information ID  
Number Project Name Funder Name Program Name Funding Entity Contact Name Phone Number E-mail Address Comments 

72 Instream Structure   Skagit Fisheries 
Enhancement  Group 
Effectiveness 
Monitoring Program 

  Alison Studley, Skagit 
Fisheries Enhancement 
Group 

360-336-0172 sfeg@skagitfisheries.org   

76 Entiat Model Watershed    Enitat Model 
Watershed 

  Mike Rickel/Phil 
Archibald, Pamela Nelle. 

  mike.rickel@wa.nacdnet.net   

1003 Upper East Fork  of South Fork Trask 
River 

  Upper East Fork  of 
South Fork Trask 
River 

  Liz Dent (ODF); Arne 
Skaugset (WRC)  

  Liz.F.Dent@state.or.us, 
Arne.Skaugset@oregonstate.
edu 

  

1004 Alsea River (Flynn, Deer, Needle 
Branch creeks) 

  Alsea River (Flynn, 
Deer, Needle Branch 
creeks) 

  Liz Dent (ODF); Arne 
Skaugset (WRC)  

  Liz.F.Dent@state.or.us, 
Arne.Skaugset@oregonstate.
edu 

  

1005 EF and Upper Lobster Creek   EF and Upper Lobster 
Creek 

  Jeff Rodgers (ODFW)    
Jeff.Rodgers@oregonstate.ed
u  

  

1006 Hinkle Creek (Umpqua R)   Hinkle Creek (Umpqua 
R) 

  Liz Dent (ODF); Arne 
Skaugset (WRC)  

  Liz.F.Dent@state.or.us, 
Arne.Skaugset@oregonstate.
edu 

  

1018 Potlatch River (lower Clearwater R)   Potlatch River (lower 
Clearwater R) 

  Eric Leitzinger (IDFG)    eleitzinger@idfg.idaho.gov   

1019 Freshwater Creek   Freshwater Creek   Mike Wallace        
1021 Scott Creek   Scott Creek   Pete Adams    pete.adams@noaa.gov   

2007-516-
00 / 31579 None   Enhancing Summer 

Instream Flow 
BPA Washington State 

University 
      

2007-055-
00 / 31919  

None   Upa Lower Entiat Off 
Chan Rest 

BPA Cascadia Conservation 
District 

      

2007-077-
00 / 32426 

Conduct Project Monitoring --  
Complete project monitoring in 2008 

  Hemlock Dam 
Removal 

BPA US Forest Service (USFS)       

2003-017-
00 / 43106 

Monitor Beaver Population --  Beaver 
survival monitoring 

  Integrated Status and 
Effectiveness 
Monitoring Program 
(ISEMP) 

BPA National Oceanic and 
Atmospheric 
Administration (NOAA) 

      

2007-034-
00/47512 

Generate Information - Okanogan   Columbia Cascade 
Pump Screen 
Correction 

BPA Eric Egbers, Project Lead 509-575-2734 egberebe@dfw.wa.gov   

2007-034-
00/47513  

Generate Information -  Entiat   Columbia Cascade 
Pump Screen 
Correction 

BPA Eric Egbers, Project Lead 509-575-2734 egberebe@dfw.wa.gov   

2007-034-
00/47514 

Generate Information - Methow   Columbia Cascade 
Pump Screen 
Correction 

BPA Eric Egbers, Project Lead 509-575-2734 egberebe@dfw.wa.gov   

2007-034-
00/47515  

Generate Information - Wenatchee   Columbia Cascade 
Pump Screen 
Correction 

BPA Eric Egbers, Project Lead 509-575-2734 egberebe@dfw.wa.gov   
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APPENDIX B 

LEVEL OF DOCUMENTATION AND SPECIES INFORMATION 
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The level of documentation for each project was identified from the database.  This 
documentation rating was based on the presence or absence of elements in a monitoring 
program.  It was an initial effort and may not accurately reflect a given program if elements of 
the program were not detailed in the summary documents used in data collection (see TtEC 2010 
for more detail).   

A level of documentation rating that was assigned to each project was based on answers to a 
series of questions.  Information entered into the forms for each project was based on the 
presence or absence of information that was currently and readily available in the documents 
posted on www.cbfish.org and those provided for the inventory.  Although additional details may 
exist for a given project, if the information was not included in the documents that were 
provided, it was not considered as part of this effort.  The questions included the following: 

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?   

 
Available answers were Yes, No, or N/A (not applicable).  After these five questions were 
answered, projects were then rated based on the number of questions that were answered “Yes.”  
The quality rating was structured as follows: 

High = 4 to 5 questions (or 80 to 100%) answered “Yes” 

Medium = 3 questions (or 40 to 80%) answered “Yes” 

Low = 0 to 2 questions (or less than 40%) answered “Yes” 

For informational purposes for future evaluations, the target species associated with each habitat 
action is identified in the following table.
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Table B-1.  Quality of Documentation Count by Habitat Action and Ecoregion 
 Quality of Documentation Rating Target Species 

Ecoregion High Med Low N/A Steelhead Chinook Coho Sockeye Chum Unknown
Animal Removal           
Blue Mountains Count 1  44  45 30 0 0 0 0 
Canadian Rockies  1   0 0 0 0 0 1 
Cascades Count           
Coast Range Count           
Columbia Plateau Count 1 6 5  8 6 0 0 0 4 
Eastern Cascades Slopes and Foothills Count           
Idaho Batholith Count           
Middle Rockies Count           
North Cascades Count   2  2 2 0 0 0 0 
Northern Basin and Range Count           
Northern Rockies Count  7 1  0 0 0 0 0 8 
Puget Lowland Count           
Snake River Plain Count 1    0 0 0 0 0 1 
Willamette Valley Count           
Collect/Generate/Validate Field and Lab Data           
Blue Mountains Count           
Canadian Rockies           
Cascades Count 0 0 1 0 1 1 1  1 0 
Coast Range Count 1 0 0 0 0 3 3  3 0 
Columbia Plateau Count 0 0 1 0 1    0 0 
Eastern Cascades Slopes and Foothills Count 1 0 0 0 1    1 0 
Idaho Batholith Count           
Middle Rockies Count           
North Cascades Count           
Northern Basin and Range Count           
Northern Rockies Count           
Puget Lowland Count           
Snake River Plain Count           
Willamette Valley Count 8 4 5 0 7 16 16  16 0 
Diversion Screening           
Blue Mountains Count 11    11 5 0 0 0 0 
Canadian Rockies           
Cascades Count           
Coast Range Count           
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Table B-1.  Quality of Documentation Count by Habitat Action and Ecoregion 
 Quality of Documentation Rating Target Species 

Ecoregion High Med Low N/A Steelhead Chinook Coho Sockeye Chum Unknown
Columbia Plateau Count 17 8 2 0 27 4 0 0 0 0 
Eastern Cascades Slopes and Foothills Count 5 1 0 0 6 0 0 0 0 0 
Idaho Batholith Count 2 0 0 0 2 2 0 0 0 0 
Middle Rockies Count 2 0 0 0 2 2 0 0 0 0 
North Cascades Count 0 0 3 0 3 3 0 0 0 0 
Northern Basin and Range Count           
Northern Rockies Count 3 0 0 0 0 0 0 0 3 0 
Puget Lowland Count           
Snake River Plain Count           
Willamette Valley Count           
Erosion Control           
Blue Mountains Count 44 0  0 44 30 0 0 0 0 
Canadian Rockies 0 0 0 1   0 0 0 1 
Cascades Count           
Coast Range Count           
Columbia Plateau Count 2 0 3 0 5 3 0 0 2 0 
Eastern Cascades Slopes and Foothills Count 0 0 1 0 1  0 0 1 0 
Idaho Batholith Count 3 0 0 0 3 3 0 0 0 0 
Middle Rockies Count           
North Cascades Count           
Northern Basin and Range Count           
Northern Rockies Count 0 14 0 0 7 7 0 0 0 7 
Puget Lowland Count           
Snake River Plain Count 2 0 0 0 0 0 0 0 0 2 
Willamette Valley Count           
Fish Passage           
Blue Mountains Count 10 0 46 0 55 38 0 0 0 0 
Canadian Rockies           
Cascades Count 1 1 3 0 5 5 5 0 5 0 
Coast Range Count 2 2 2 0 0 3 5 0 2 1 
Columbia Plateau Count 14 10 3 0 26 5 0 0 0 0 
Eastern Cascades Slopes and Foothills Count 5 2 2 0 8 0 0 0 3 0 
Idaho Batholith Count 12 3 9 0 24 24 0 0 0 0 
Middle Rockies Count 2 0 3 0 5 5 0 0 0 0 
North Cascades Count 0 0 34 0 34 34 0 0 0 0 
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Table B-1.  Quality of Documentation Count by Habitat Action and Ecoregion 
 Quality of Documentation Rating Target Species 

Ecoregion High Med Low N/A Steelhead Chinook Coho Sockeye Chum Unknown
Northern Basin and Range Count           
Northern Rockies Count 19 13 6 0 35 36 0 0 0 2 
Puget Lowland Count 4 0 0 0 0 1 1 0 2 0 
Snake River Plain Count           
Willamette Valley Count 1 1 1 0 1 2 2 0 2 1 
Fish Population Management           
Blue Mountains Count           
Canadian Rockies           
Cascades Count           
Coast Range Count           
Columbia Plateau Count 1 2 3  6 2 0 0 2 0 
Eastern Cascades Slopes and Foothills Count  1   0 0 0 0 1 0 
Idaho Batholith Count  1   1 1 0 0 0 0 
Middle Rockies Count           
North Cascades Count           
Northern Basin and Range Count           
Northern Rockies Count 3 17 129  16 17 0 0 0 132 
Puget Lowland Count           
Snake River Plain Count           
Willamette Valley Count   1  0 0 0 0 0 1 
Floodplain Management           
Blue Mountains Count 18 4 46  68 30 0 0 0 0 
Canadian Rockies  1   0 0 0 0 0 1 
Cascades Count 1 1 1  2 3 2 0 2 0 
Coast Range Count 2 1 2  0 4 4 0 4 0 
Columbia Plateau Count 9 7 3  19 5 0 0 0 0 
Eastern Cascades Slopes and Foothills Count 6 1 1  8 0 0 0 1 0 
Idaho Batholith Count   5  5 5 0 0 0 0 
Middle Rockies Count   3  3 3 0 0 0 0 
North Cascades Count 5 1 35  40 37 0 0 0 0 
Northern Basin and Range Count           
Northern Rockies Count  89 126  13 13 0 0 0 206 
Puget Lowland Count 8    0 8 0 0 0 0 
Snake River Plain Count 2  3  0 0 0 0 0 5 
Willamette Valley Count 5  7  3 8 8 0 7 2 
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Table B-1.  Quality of Documentation Count by Habitat Action and Ecoregion 
 Quality of Documentation Rating Target Species 

Ecoregion High Med Low N/A Steelhead Chinook Coho Sockeye Chum Unknown
Habitat Protection           
Blue Mountains Count 2 1 1  4 0 0 0 0 0 
Canadian Rockies          1 
Cascades Count 1    0 1 0 0 0 0 
Coast Range Count           
Columbia Plateau Count 1 4 1  5 2 0 0 1 0 
Eastern Cascades Slopes and Foothills Count 1    1 0 0 0 0 0 
Idaho Batholith Count           
Middle Rockies Count           
North Cascades Count 1    0 1 0 0 0 0 
Northern Basin and Range Count     1 1 0  0 0 
Northern Rockies Count  18   0 0 0 0 0 18 
Puget Lowland Count 4    0 4 0 0 1 0 
Snake River Plain Count 1  3  0 0 0 0 0 4 
Willamette Valley Count   9  3 2 1 0 1 4 
In-Stream Habitat           
Blue Mountains Count 22 1 54  77 32 0 0 0 0 
Canadian Rockies           
Cascades Count 7 2 4  12 12 11 0 11 0 
Coast Range Count 2  1  0 2 2 0 1 0 
Columbia Plateau Count 16 10 4  30 8 0 0 2 0 
Eastern Cascades Slopes and Foothills Count 5 1 2  8 0 0 0 2 0 
Idaho Batholith Count 2    2 2 0 0 0 0 
Middle Rockies Count 2    2 2 0 0 0 0 
North Cascades Count 1    0 1 0 0 0 0 
Northern Basin and Range Count           
Northern Rockies Count  72 16  7 7 0 0 0 81 
Puget Lowland Count 6    0 4 1 0 1 0 
Snake River Plain Count   3  0 0 0 0 0 3 
Willamette Valley Count  1 2  1 2 1 0 1 1 
Riparian Management           
Blue Mountains Count 37 1 67  105 48 0 0 0 0 
Canadian Rockies  1   0 0 0 0 0 2 
Cascades Count 5 2 4  10 10 11 0 10 0 
Coast Range Count 7 1 1  0 3 5 0 1 4 
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Table B-1.  Quality of Documentation Count by Habitat Action and Ecoregion 
 Quality of Documentation Rating Target Species 

Ecoregion High Med Low N/A Steelhead Chinook Coho Sockeye Chum Unknown
Columbia Plateau Count 24  15  50 23 0 0 2 4 
Eastern Cascades Slopes and Foothills Count 6  2  9 0 0 0 2 0 
Idaho Batholith Count 3    3 3 0 0 0 0 
Middle Rockies Count           
North Cascades Count 4  37  40 38 0 0 0 0 
Northern Basin and Range Count 1    1 1 0 0 0 1 
Northern Rockies Count 10 94 127  20 20 0 0 0 212 
Puget Lowland Count 4    0 3 0 0 1 0 
Snake River Plain Count 2  3  0 0 0 0 0 5 
Willamette Valley Count 3 2 12  6 8 8 0 8 5 
Roads           
Blue Mountains Count 9    8 5 0 0 0 0 
Canadian Rockies           
Cascades Count 1    0 1 0 0 0 0 
Coast Range Count           
Columbia Plateau Count 7 5 2  14 0 0 0 0 0 
Eastern Cascades Slopes and Foothills Count 5 1 1  7 0 0 0 1 0 
Idaho Batholith Count 4 8   12 12 0 0 0 0 
Middle Rockies Count           
North Cascades Count           
Northern Basin and Range Count           
Northern Rockies Count  26   26 26 0 0 0 0 
Puget Lowland Count 6    0 6 0 0 0 0 
Snake River Plain Count           
Willamette Valley Count   1  0 1 1 0 1 0 
Spawning Gravel           
Blue Mountains Count           
Canadian Rockies           
Cascades Count           
Coast Range Count           
Columbia Plateau Count 1  1  2 1 0 0 0 0 
Eastern Cascades Slopes and Foothills Count   1  1 0 0 0 1 0 
Idaho Batholith Count           
Middle Rockies Count           
North Cascades Count           
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Table B-1.  Quality of Documentation Count by Habitat Action and Ecoregion 
 Quality of Documentation Rating Target Species 

Ecoregion High Med Low N/A Steelhead Chinook Coho Sockeye Chum Unknown
Northern Basin and Range Count           
Northern Rockies Count           
Puget Lowland Count           
Snake River Plain Count           
Willamette Valley Count           
Terrestrial Habitat Improvement           
Blue Mountains Count  1 44  45 30 0 0 0 0 
Canadian Rockies           
Cascades Count           
Coast Range Count           
Columbia Plateau Count 6 11 1  14 1 0 0 0 4 
Eastern Cascades Slopes and Foothills Count 5 1   6 0 0 0 0 0 
Idaho Batholith Count           
Middle Rockies Count           
North Cascades Count           
Northern Basin and Range Count           
Northern Rockies Count           
Puget Lowland Count           
Snake River Plain Count           
Willamette Valley Count           
Water Conservation           
Blue Mountains Count 25 11 22  56 19 0 0 0 2 
Canadian Rockies           
Cascades Count           
Coast Range Count           
Columbia Plateau Count 39 31 6  74 42 0 0 4 2 
Eastern Cascades Slopes and Foothills Count 9 4 1  12 2 2 0 6 1 
Idaho Batholith Count 2 5   7 7 0 0 0 0 
Middle Rockies Count 7 10   15 15 0 0 0 2 
North Cascades Count 5 7 1  11 5 0 0 0 2 
Northern Basin and Range Count           
Northern Rockies Count 6 1 2  7 7 0 0 0 4 
Puget Lowland Count           
Snake River Plain Count           
Willamette Valley Count 4 3 1  5 1 0 0 0 3 
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Table B-1.  Quality of Documentation Count by Habitat Action and Ecoregion 
 Quality of Documentation Rating Target Species 

Ecoregion High Med Low N/A Steelhead Chinook Coho Sockeye Chum Unknown
Water Quality           
Blue Mountains Count 4  11  15 0 0 0 0 0 
Canadian Rockies          1 
Cascades Count           
Coast Range Count           
Columbia Plateau Count 8 7 2  17 3 0 0 0 0 
Eastern Cascades Slopes and Foothills Count 7 1 1  9 0 0 0 3 0 
Idaho Batholith Count           
Middle Rockies Count           
North Cascades Count           
Northern Basin and Range Count           
Northern Rockies Count  7 7  14 14 0 0 0 0 
Puget Lowland Count           
Snake River Plain Count           
Willamette Valley Count           
Water Transactions           
Blue Mountains Count           
Canadian Rockies           
Cascades Count           
Coast Range Count           
Columbia Plateau Count 4    4 0 0 0 0 0 
Eastern Cascades Slopes and Foothills Count           
Idaho Batholith Count   5  5 5 0 0 0 0 
Middle Rockies Count   3  3 3 0 0 0 0 
North Cascades Count           
Northern Basin and Range Count           
Northern Rockies Count           
Puget Lowland Count           
Snake River Plain Count           
Willamette Valley Count           
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APPENDIX C 

DRAFT UNIFORM PACIFIC COAST SALMON RECOVERY FUND 
(PCSRF) HABITAT LIMITING FACTORS 
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Following proposed uniform limiting factors could be programmed into all PCSRF funded databases for future reporting to NOAA 
Fisheries.  This would allow for easier reporting and roll up of coast-wide information.  Technical Review Team (TRT) limiting factors 
were drawn from the NMFS February 2006 PCSRF Framework pages 8-14. 

Domain TRT Limiting Factor Proposed Uniform Factor NOAA Uniform Factor 
Puget Sound Degraded floodplain and in river channel Degraded floodplain conditions Degraded floodplain and channel structure 
Lower Columbia Degraded floodplain and lowland stream 

habitat 
Degraded floodplain conditions Degraded floodplain and channel structure 

Interior Columbia Altered channel morphology and flood plain Degraded floodplain conditions Degraded floodplain and channel structure 
South California Alteration of floodplains and channels Degraded floodplain conditions Degraded floodplain and channel structure 
Puget Sound Riparian area degradation and loss of in-river 

large woody debris 
Riparian areas and large woody debris Degraded riparian forest and LWD 

recruitment 
Interior Columbia Tributary riparian degradation and loss of in 

river large woody debris 
Riparian areas and large woody debris Degraded riparian forest and LWD 

recruitment 
Southern Oregon Loss of riparian habitat Riparian areas and large woody debris Degraded riparian forest and LWD 

recruitment 
North California Loss of riparian habitat Riparian areas and large woody debris Degraded riparian forest and LWD 

recruitment 
Southern Oregon Loss of in river wood Riparian areas and large woody debris Degraded riparian forest and LWD 

recruitment 
Puget Sound Degraded tributaries    ?  
Puget Sound Degraded estuarine conditions and loss of 

estuarine habitat 
Degraded estuarine and nearshore habitat Estuarine habitat loss and degradation 

Puget Sound Degraded estuarine conditions and loss of 
estuarine habitat 

Degraded estuarine and nearshore habitat Nearshore marine habitat loss and 
degradation 

Southern Oregon Loss of estuarine and floodplain habitat Degraded estuarine and nearshore habitat Estuarine habitat loss and degradation 
North California Loss of floodplain and estuarine habitats Degraded estuarine and nearshore habitat Estuarine habitat loss and degradation 
South California Loss of estuarine habitat Degraded estuarine and nearshore habitat Estuarine habitat loss and degradation 
Puget Sound Excessive sediment in spawning grounds Excessive sediment Sediment routing dysfunction 
Lower Columbia Excessive sediment in tributaries Excessive sediment Sediment routing dysfunction 
Interior Columbia Excessive sediment Excessive sediment Sediment routing dysfunction 
Oregon Coast Excessive sediment Excessive sediment Sediment routing dysfunction 
Southern Oregon Excessive sediment Excessive sediment Sediment routing dysfunction 
North California Excessive sediment Excessive sediment Sediment routing dysfunction 
South California Sedimentation of spawning and rearing 

habitat 
Excessive sediment Sediment routing dysfunction 

Puget Sound Degraded water quality Degraded water quality Degraded water quality 
Lower Columbia Altered water quality Degraded water quality Degraded water quality 
Interior Columbia Degraded water quality Degraded water quality Degraded water quality 
Southern Oregon Degraded water quality Degraded water quality Degraded water quality 
North California Degraded water quality Degraded water quality Degraded water quality 
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Domain TRT Limiting Factor Proposed Uniform Factor NOAA Uniform Factor 
South California Degraded water quality Degraded water quality Degraded water quality 
Puget Sound High water temperatures High water temperature Degraded water quality 
Lower Columbia High water temperature High water temperature Degraded water quality 
Oregon Coast High water temperature High water temperature Degraded water quality 
Southern Oregon High water temperature High water temperature Degraded water quality 
Puget Sound Reduced stream flow in migration areas Altered stream flow Hydrologic alterations 
Lower Columbia Altered stream flow in tributaries Altered stream flow Hydrologic alterations 
Interior Columbia Reduced streamflow in tributaries Altered stream flow Hydrologic alterations 
South California Alteration of natural stream flow patterns Altered stream flow Hydrologic alterations 
Southern Oregon Reduced streamflow Altered stream flow Hydrologic alterations 
Lower Columbia Altered channel form and stability in 

tributaries 
Loss of channel complexity Degraded floodplain and channel structure 

Lower Columbia Loss of tributary habitat diversity Loss of channel complexity Degraded floodplain and channel structure 
Oregon Coast Altered stream morphology and complexity Loss of channel complexity Degraded floodplain and channel structure 
Southern Oregon Loss of channel complexity Loss of channel complexity Degraded floodplain and channel structure 
North California Loss of channel complexity Loss of channel complexity Degraded floodplain and channel structure 
Lower Columbia Reduced access to spawning/rearing habitat Reduced access to spawning and rearing 

habitat 
Impaired fish passage conditions 

Interior Columbia Impaired passage in tributaries Reduced access to spawning and rearing 
habitat 

Impaired fish passage conditions 

Interior Columbia Reduced spawning/rearing habitat Reduced access to spawning and rearing 
habitat 

Impaired fish passage conditions 

Southern Oregon Structures blocking fish passage Reduced access to spawning and rearing 
habitat 

Manmade blocks to migration 

North California Reduced access to spawning and rearing 
habitat 

Reduced access to spawning and rearing 
habitat 

Impaired fish passage conditions 

South California Physical impediments to fish passage Reduced access to spawning and rearing 
habitat 

Manmade blocks to migration 

North California Unscreened water diversions Unscreened water diversions Impaired fish passage conditions 
Southern Oregon Unscreened water diversions Unscreened water diversions Impaired fish passage conditions 
Oregon Coast Reduced habitat capacity    ?  
Oregon Coast Loss of overwintering habitat    ?  
North California Urbanization    ?  
Note: Table provided by Bruce Crawford, NOAA Fisheries.  



Draft Action Effectiveness Monitoring Inventory Analysis May 2010 

I:\4059-BPA\20569\20569v3.doc Bonneville Power Administration 

APPENDIX D 

HABITAT ACTION RELATIONSHIPS WITH LIMITING FACTORS  



Draft Action Effectiveness Monitoring Inventory Analysis May 2010 

I:\4059-BPA\20569\20569v3.doc Bonneville Power Administration 

D
-1

Table D-1. Relevant Habitat Actions tied to Limiting Factors 
Increase Instream Habitat 

Complexity and 
Stabilization 

Decommission Road/Relocate 
Road/Improve Road Install Fence 

Enhance 
Nutrients 
Instream 

Plant 
Vegetation/Maintain 

Veg Remove Vegetation 
Decreased Sediment 
Quantity 

Temperature   Increased Sediment 
Quantity   

Altered Primary 
Productivity 

Altered Primary 
Productivity 

Altered Prey Species 
Composition and Diversity 

Increased Sediment 
Quantity   

Decreased Sediment Quantity Sediment Quality    Predation Morphological Changes 

Sediment Quality   Sediment Quality   Altered Primary 
Productivity 

 Morphological Changes Small-Scale Structural 
Complexity  

Altered Prey Species 
Composition and Diversity 

Increased Sediment Quantity   Morphological Changes  Small-Scale Structural 
Complexity  

 

Morphological Changes Water -Toxic Contaminants Temperature    Temperature    
Small-Scale Structural 
Complexity  

Altered Primary Productivity Oxygen    Increased Water 
Quantity   

 

Temperature   Predation Turbidity    Altered Flow Timing  
 Access and Availability     
 Turbidity       
 Increased Water Quantity       
 Decreased Water Quantity       
 Altered Flow Timing     
 

Upland Erosion and 
Sedimentation Control 

Enhance Floodplain/Remove, 
Modify, Breach Dike 

Create, Restore, and/or 
Enhance Wetland 

Remove, Exclude, and/or 
Relocate Animals Trap and Haul 

Operate and Maintain 
Habitat/Passage/Structure 

Increased Sediment 
Quantity   

Access and Availability Turbidity   Competition Anthropogenic 
Mortality 

Anthropogenic Mortality 

Sediment Quality   Morphological Changes Increased Water Quantity  Altered Prey Species 
Composition and Diversity 

Access and 
Availability 

Access and Availability 

Turbidity   Increased Water Quantity   Altered Flow Timing Predation   
 

Install Fish Screen Remove/Install Diversion Install Fish Passage Structure Land Purchase Install Flow Measuring Device 
Anthropogenic 
Mortality 

Access and Availability Predation Increased Sediment 
Quantity   

Decreased Water Quantity   

 Increased Water Quantity   Anthropogenic Mortality Sediment Quality   Altered Flow Timing 
 Decreased Water Quantity   Access and Availability Morphological Changes  
 Altered Flow Timing  Temperature    
   Increased Water Quantity   
   Decreased Water 

Quantity   
 

   Altered Flow Timing  
Source:  Scranton, 2010 




