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Objectives

• Characterize the quality of salmonid freshwater 

habitats and threats to those habitats

• Provide baseline data and tool that can be used for 

trend monitoring to gauge the effectiveness of 

Recovery Plan implementation and to enable 
adaptive management. 

• Scientific transparency as key guiding principle



�Southern Oregon / Northern 
California Coast (SONCC)
�The SONCC coho populations are 
those defined by Williams et al. 
(2006):
- 45 historic populations
- 7 major population groups

SONCC Coho Populations

SONCC



Southern CA

Steelhead

South Central and 

Southern California 

Coastal Steelhead ESU 
regions vary significantly 

in terms of climate, 
geology, stream 

conditions and 

biodiversity. The southern 
ESU is divided into north 

of Los Angeles (NOLA) 
and south of Los Angeles 

(SOLA)



South-Central California Coast (SCCC) and Southern California Coast 
(SCC) Distinct Population Segments contain 55 steelhead populations 

(Boughton et al., 2006)



Challenges
• Large geographic area

– ~75% of California Coast, ~20% Oregon Coast

• Data:

– What is available?

– Who has it?

– How do we obtain it?

– How do we organize/assemble it?

– How do we analyze/summarize it? 

– What are key data gaps and what do we do about it?

• Diverse monitoring protocols and varying levels of 

coordination



• Adapt The Nature Conservancy’s widely-used

Conservation Action Planning (CAP) Excel 

Workbooks to recovery planning for:

– Southern Oregon/Northern California Coast coho 

(SONCC) salmon

– South-Central California Coast (SCCC) and 

Southern California Coast (SCC) steelhead

• Develop new tools to facilitate application of CAP 

over large geographic areas

• Similar (not identical) methods used for the two 

geographic areas

Application of CAP to 
Salmonid Recovery Planning



Overview of Methods

• Use existing data, supplemented by professional 
judgment, to characterize salmonid freshwater habitat 
quality and identify Threats posed by land/water 
management

• Establish Reference Values for the aquatic habitat 
Indicators and Threats

• Link observed aquatic habitat conditions to upslope 
conditions

• Create a custom Microsoft Access database to house data, 
develop automated methods for populating CAP Excel 
workbooks and data visualization tools

• Enable updates of the databases to support adaptive 
management processes



Acquire 
datasets Reformat

Merge

MS Access 

database

100 individual CAP 
workbooks

Review 

literature

Summarize to

population 
scale

Summary 
workbooks

Develop 
reference values 

(rules) for 
ranking data

Rank data for 

each 

population

Automated 

scripts

CAP / Access System



CAP Structure and Terminology

Targets
Life history stage

Key Ecological
Attributes

Threats 
(Sources of Stress)

Threats to 

salmonid habitat

Egg Fry Juvenile Smolt Adult

Channel

Structure

Indicators
Data to quantify

Attribute

% fines < 0.85mm
pool depths, etc.

Stressors
Inverse of Attribute

Altered Sediment Supply

Roads Timber Harvest

Sediment

Supply

Hydrologic 

Function

•Disease and Predation
•Riparian Forest Cond.
•Water Quality
•Barriers
•Hatchery Influences
•Estuarine Function



Data Sources

�Existing data were integrated from 
numerous state and federal 
agencies, non-profit groups, and 
tribes.

�For example, 1300 datasets from 
existing Klamath Resource 
Information System (KRIS) projects 
were evaluated and the most 
relevant were merged into an 
Access database to supply values 
for the CAP workbooks.



Data Sources (partial list)

– National Marine Fisheries Service (NMFS)
– California Department of Fish and Game (CDFG)
– State Water Resources Control Board (SWRCB) 
– California Department of Forestry and Fire Protection (CDF)
– U.S. Environmental Protection Agency (EPA)
– U.S. Fish and Wildlife Service (USFWS)
– U.S. Geological Survey (USGS)
– U.S. Bureau of Reclamation (BOR)
– U.S. Bureau of Land Management (BLM)
– Yurok Tribe, Karuk Tribe, Hoopa Tribe
– Klamath River Information System (KRIS)
– Oregon Department of Environmental Quality (ODEQ)
– Oregon Department of Fish and Wildlife (ODFW)
– Resource Conservation Districts (RCDs)
– Utah State University’s (USU) “Bug Lab”
– Central Coast Salmon Enhancement
– Stoecker Ecological
– Southern California Coastal Water Research Project (SCCWRP) 
– Conservation Biology Institute (CBI) 



�Professional judgments from USFS Region 5 

watershed assessments used for SONCC and 

SCC/SCCC CAP workbooks

•Floodplain Connectivity

•Water Quantity/Flow Regime 

•Stream Corridor Vegetation



Intra-population Variability of Indicator  Values

• CAP workbook structure 

requires distilling data 
down to one number per 

population and indicator, 

yet substantial variation 
can exist within 

population

• Spatial data coordinates 
(GIS) allow geographic 

relationships to be 

examined at multiple 
scales



Indicator Rankings

• Existing field data for each Indicator are ranked 
(Very Good, Good, Fair and Poor) according to 
reference values

• Rules for rankings are from peer-reviewed journals, 
agency documents or data distributions:

– California State Coho Recovery Strategy (2004)
– California State Habitat Restoration Manual (2004)
– USFS Region 5 and 6 Watershed Condition Assessments
– Watershed Health Factors Assessment (Rogue Basin Coordinating 

Council 2006)
– CDFG Index of Biotic Integrity for Southern California
– Basin Plans from Regional Water Quality Control Boards
– University and agency southern steelhead biology studies



Documents to Support Reference Values

• Produced jointly by NMFS staff and Kier Associates

• Reviewed by recovery planning cooperators

• Values for southern California steelhead may need updating as local 
studies allow fuller understanding of their adaptations







Hundreds of reference documents made available in electronic form so that 
CAP users and reviewers can access the scientific papers cited as the basis 
of Indicator and Threat thresholds.

Electronic Bibliographic Collection





Map from Ode et al. (2005) shows the geographic extent of the 

southern California aquatic macroinvertebrates samples used to 
develop regional Index of Biological Integrity (IBI)

Aquatic Macroinvertebrates



Data Visualization Tools: Boxplots

Custom open-source Python scripts create Excel boxplots 
from data in Access database for each indicator and threat















Data Visualization Tools: 

Stress Summary Charts



The CAP workbook combines threat values with attribute values to derive 
final threat ranks

Threat (Source of Stress) Reference Values

 
Threat (Source of Stress) Low Medium High Very High 

Timber Harvest (% of area harvested) <10% 10-25% 25-35% >35% 

Dams/Diversions (Hydrologic)(Reservoirs 
storage as % of precipitation) 

0 0-10 10-40 >40 

Dams/Diversions (Barriers)(relative % of  
inaccessible area due to dams) 

<25% 25-50% 50-75% >75% 

Roads (Barriers)( relative % of  inaccessible 
area due to roads) 

<25% 25-50% 50-75% >75% 

Road Density 
<1.6  

mi/mi2 
1.6-2.5  
mi/mi2 

2.5-3.0  
mi/mi2 

>3.0  
mi/mi2 

Near-Stream Road density (within 90 m of 
streams) 

<0.1 mi/mi2 
0.1-0.5  
mi/mi2 

0.5-1 mi/mi2 >1 mi/mi2 

Road Stream Crossings 0 0-1 xings/mi 1-2 xings/mi 
>2 

xings/mi. 

Total Impervious Area (% of watershed 
area) 

<5% 5-10% 10-25% >25% 

Agriculture (% of watershed) <2% 2-5% 5-10% >10% 

Fire (% watershed burned in last 25 years) <10% 10-15% 15-20% >20% 

Mining/Gravel Extraction (acres of gravel bar 
disturbed) 

0 0.01-100 100-250 >250 

Channelization/Diking Low Medium High Very High 



CAP workbooks calculate the attribute stress ranks from indicator values 
on the viability page. Here the average of 3 fry sediment indicator values 
(Poor, Poor, and Poor) are averaged to the rank Poor which corresponds 
to the stress rank Very High.

Target Attribute PoorIndicator Fair Good
Very 
Good

Current 
indicator 

status

Current 
ranking



THREATS: Threats to freshwater habitat quality are 

characterized on the Stress page by life stage. 

Several types of 
data may be 
combined for 
scoring Threat 
categories. 

For example, 
roads scores are 
derived from 
both watershed-
wide road 
density and 
near-stream 
road density. 



CAP Workbooks Inform Recovery Planning

Recovery Plans are being developed utilizing aquatic habitat quality 
(Indicators) and Sources of Stress (Threats) identified from the CAP 
workbooks for each population of targeted, at-risk salmonids.
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Data Visualization Tools: 

Threat Summary Charts
Number of Threats
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Next Steps for SONCC Coho CAP
2008

• Update SONCC CAP

– Add new datasets

– Incorporate professional judgment into MS 
Access database

• Provide documentation and programming scripts to 
allow NMFS to conduct future updates

• Produce GIS map outputs to allow examination of 
data at multiple spatial scales



Conclusions
• Data availability: 

– “More than we thought, less than we hoped”

– Professional judgment can be used as placeholder to fill data 

gaps

• CAP workbooks successfully created for 45 SONCC and 55 
SCCC/SCC populations

– The results made sense

• Tool development

– Automated tools developed for filling out CAP workbooks using 

large datasets, enabling easy updating

– New auxiliary tools such as boxplots and summary workbooks 

provide cross-comparisons within and among populations

– Tools now available for use with other species / geographic areas



Patrick Higgins

phiggins@humboldt1.com

www.kierassociates.net


