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Stream Macroinvertebrate Communities:
• Diverse and complex
• Taxa vary in sensitivity
• Relatively “faithful” to their location 
• Relatively long-lived 

➢ Stressors reduce habitat and water quality
➢ Macroinvertebrates respond

Stream Macroinvertebrates: Indicators of Habitat and Water Quality
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The relationship: Urbanization vs B-IBI scores



• B-IBI: Integrative measure of 
response to urban development 
and deforestation

• But not diagnostic

• Multiple stressors complicate 
diagnosis and recovery planning

The challenge: Multiple Stressors



Restore and Protect Project

0

20

40

60

80

100

0 20 40 60 80 100

m
e
d
ia

n
 B

-I
B

I 
s
c
o
re

Percent urban development in the basin



How do we go from B-IBI score to 
prescription for recovery?

1) Determine what defines an excellent 
stream & identify thresholds

2) Survey the impaired stream & compare 
conditions to thresholds

3) Identify which actions will most help the 
specific impairments

4) Plan restoration and protection actions 
accordingly



Factors we Assessed:
Stream Bed Stability
Embeddedness of Stream Substrate
Fine Sediment in Stream Channel
Flashiness
Forest Health (Riparian and Basinwide)
Large Substrate in Stream Channel
Organic Material in Soil
Roads in Basin
Local habitat
Low Slope
Soil Composition in Basin
Stream Density throughout Basin
Stream Temperature
Urban Development (Riparian and Basinwide)

We did not assess:
Water chemistry

Habitat Surveys and Assessments



Determined strength of 
correlation between 
habitat feature and B-IBI



Where does Manzanita fall?

Then looked at 
conditions, relative to 
excellent streams

▪ Quantiles
▪ Change points



Then looked at 
conditions, relative to 
excellent streams

▪ Quantiles
▪ Change points



Next step:
Estimated “effective
impact” as 
strength*certainty

Then looked at 
conditions, relative to 
excellent streams

▪ Quantiles
▪ Change points



Condition 

Number of 

parameters that 

indicate 

condition is 

degraded

Maximum 

Effective 

Impact

Action needed to 

improve condition?

Basin-wide forest health 3 of 5 3.1

Riparian urban development 3 of 3 3.0

Basin-wide urban development 2 of 2 2.9

Flashiness 2 of 4 1.5

Large substrate in stream channel 3 of 6 1.4

Riparian forest health 1 of 5 1.4

Embeddedness of stream substrate 2 of 2 1.3

Fine sediment in stream channel 3 of 3 1.2

Local habitat 2 of 5 1.1

Roads in basin 0 of 2 NA

Stream bed stability 0 of 2 NA

Stream Temperature 0 of 3 NA

Natural condition

Slope 1 of 2 1.5

Stream density throughout basin 1 of 1 0.8

Organic material in soil 0 of 1 NA

Soil composition in basin 0 of 2 NA

Action needed

No action needed or 

low priority

Condition may limit 

recovery

Condition not likely to 

affect recovery

Manzanita Creek 
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Add large substrate 1.5 0.7 0 2.2

Stablize stream banks 1.5 0 2.2 3.7

Stablize slopes 0.8 1.5 2.2 1.2 5.7

Plant vegetation, extend buffer 0.8 1.5 2.2 0.7 1.2 0 6.4

Increase stormwater flow control 0.8 1.5 0 2.2 0 0 1.9 1.5 7.9

Improve stormwater treatment 0.8 1.5 2.2 0 1.9 6.4

Maintain storage and treatment facilities 0.8 1.5 0 2.2 0 1.9 1.5 7.9

Minimize impact of road runoff 0.8 1.5 0 2.2 0 1.9 1.5 7.9

Maintain or decomission forest roads 0.8 1.5 2.2 0 1.9 6.4

Allow existing forest to mature 1.5 2.2 1.1 1.5 6.3

Plant vegetation 1.5 2.2 1.1 1.5 6.3

Exclude livestock 0.8 1.5 0 2.2 4.5

Manage waste 0.8 1.5 2.2 4.5

Prevent soil loss 0.8 1.5 0 2.2 4.5

Mining Areas Enforce mining BMPs 1.5 2.2 3.7

Forested 

Land

Agricultural 

Land 

Recommended Actions

Stream conditions

Importance 

(sum of EI 

scores)

In-stream

Riparian 

Buffer

Stormwater 

Conveyance 

Systems

Generic Example



Target Area or 

Land Use
Management Action Importance

Add large substrate 2.6

Stablize stream banks 2.5

Stablize slopes 6.6

Plant vegetation, extend buffer 7.9

Increase stormwater flow control 8.0

Improve stormwater treatment 6.5

Maintain storage and treatment facilities 8.0

Minimize impacts of road runoff 8.0

Maintain or decomission forest roads 6.5

Allow existing forest to mature 7.1

Plant vegetation 7.1

Exclude livestock 3.6

Manage waste 3.6

Prevent soil loss 3.6

Mining Areas Enforce Mining BMPs 2.5

In-stream

Riparian Buffer

Stormwater 

Conveyance 

Systems

Forested Land

Agricultural Land 

Manzanita Creek 





Priorities:
• Stormwater control – both flow and treatment
• Riparian forest – increase extent*
• Basin forest – protect existing forests; increase extent

Other issues highlighted in report:
• Continue work addressing failing septic systems, tree 

protections
• Address potential hot spots for fine sediments
• Address contaminated sites



Response variables to track?

• B-IBI scores
• Biological potential ~ 76

• Mayfly and stonefly richness and 
intolerant taxa richness

• Flow metrics

• Riparian forest extent and age

• Note it will likely take 5-10 years 
to see a trend or change






