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Moaitoring sites established throughout
W§§ surface water district
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Meet DEQ requirements for our Municipal Separate
Storm Sewer System Permit (MS4)

Geomorph: Characterize.channel conditions over
time throughout the watershed to evaluate effects
of hydromodification on stream channels

Macros: Help understand impacts to biological
systems

*Support efforts to prioritize & improve stream health




STUDY AREA
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stuoy area MONITOTT| Nng sites:
Kellogg-Mt Scott watershed

Stream Length, mi | Streamflow | Water Physical Macro-
quality habitat invertebrates

Cedar

Kellogg 5.4 v v
Mt Scott 7.0 v v
Phillips 2.2 4 v v




* 5-yr average OWQI
e 10-yr trend
 WES monitors &

« Entrenchment

« Complexity

» F.p. connection

* Riparian cover

« Geomorphologist

How we measure stream health

Water
Quality

calculates

Hydro-
logy

Physical
Habitat

Biology

* % impervious
« Change in % impervious
« WES measures &

calculates

* Predator O/E
« M-IBI
« Aguatic entomologist




METHODS: Geomorphology

Level 1: 6 sites
« Detailed status and trends sites
« Detailed cross-sections

« Locations coincide with previous geomorphic monitoring
stations

Level 2: 23 sites
* Moderate-detail level
« Locations coincide with macroinvertebrate monitoring stations

Level 3: approx. 80 sites
« Distributed (rapid) geomorphic characterization
« Gain a broad geographic understanding of stream conditions




Geomorphic measurements & calculations

Bankfull width, depth, height Riparian cover, change

Banktop width, height Embeddedness

Flow width Bank height ratio

Riffle depth Fp height, Fp height ratio

Presence of invasives Residual depth

Floodplain connectivity Bankfull W/D ratio

Vegetation health Dominant substrate

Presence of bedrock Presence of LWD

Channel type Slope

Bank erosion Impervious area %, change

Overhanging bank Road density

SEM stage Road crossings

Drainage area : | |
Floodplain width g
Confinement ratio

Bank height (top of bank)—" "\
Bankfull width

Bank height (bankfull)—_ ~_—Bankfull depth
Toe of bank width




Stream
evolution
model
(SEM)
Cluer and
Thorne

(2014)
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Assessment: Geomorphology

« Compile & compare data to previous years for Level 1 sites

* Describe stream condition and trajectories in 4 categories
(entrenchment, fp connectivity, complexity, riparian cover)

* Translate condition to numerical score (0-1-2)

« Sum to produce stream scores for:
* Overall condition (max score 8)
« Trajectory (max score 6)




FIndings Geomorphology

Entrenchment
* Mixed throughout study area
 MSC streams-high incision potential

Stream complexity

« Almost all low to moderate, reaches of Mt
Scott & Carli Creeks are high

Floodplain connectivity

* Most low to moderate, none high in MSC
watershed

Riparian condition

* Generally low to moderate, partly due to
hi invasive cover

« (Canopy cover stable to increasing




METHODS: Macroinvertebrates

Macroinvertebrate
collection
Field sampling
Sample sorting and
.d.
DEQ protocols for

samples collected In
riffles only




Assessment: Macroinvertebrates

Lab i.d. using DEQ Level 3 Protocols

Multimetric analysis M-1BI

Predictive model analysis PREDATOR O/E index

Both - measure of overall habitat disturbance or impairment

Sampled after “heat dome” that may have
affected streamflows & macro communities

*Proceed with caution*




Findings: Macroinvertebrates

Even at sites that received lower scores in 2021, overall
trends towards increased taxa diversity and/or a more
balanced community

Increases suggest improved conditions, more stable/less
Impaired communities

Positive correlation between Multimetric and PREDATOR

SCOores
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Findings: M-IBI scores

minimally/not
impaired

slightly
impaired

------------------------------------------------------------------------------------------------

moderately
impaired

severely
impaired
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Figure 6: M-IBlI model scores among WES macroinvertebrate sampling sites. Dotted lines show cutoff values for site
condition assignment.




Findings: Macroinvetebrates

Trends in model
Trends in metrics scores

N # Total #EPT % top
Stream 2021 condition taxa taxa taxon I-IBI

Cedar® Severely impaired/ most disturbed
Upper Mt. Scott® Moderately impaired/ most disturbed
Middle Mt. Scott Moderately impaired/ most disturbed
Lower Mt. Scott® Moderately impaired/ most disturbed
Phillips” Severely impaired/ most disturbed

Middle Kellogg™ Severely impaired/ most disturbed

FETC YRR
DD Do
> G dpo
[ papapés’

Lower Kellogg® Moderately impaired/ most disturbed

A Indicates site sampled within seven days of a rain event.
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Stream health index ratings

Water Qualit Hydrolog Physical Habitat Biological Communities

% Change in
impervious area (2001-
2019)

Trajectory PREC[))/'IA‘ETOR M-IBI

Current
Condition

5-yr avg. 10-yr trend Watershed %
owaQl (2012-2021) Impervious area (2019)

Very Poor (10-
59)
Poor (60-79

Not >34th and <66th >34th and <66th Probably Potentially

Fair (80-84) Significant percentile percentile Impaired Degrading

Moderate Moderate







Phillips Creek

Water
Quality |Hydrology
Physical Biological
Habitat

1000 feet

Physical Habitat Scoring
Current Condition Trajectory

[ ]
Entrenchment- Complexity- Riparian Canopy Overall
- Floodplain Riparian  Overall Incision LWD Recruitment Cover Change ('07-  Trajectory
Entrenchment Complexity Connectivity Condition Condition "14)

tream Moderate = Moderate Low Low LKly Imp. High Moderate Increasing Pot.
Degrading

aCEhINE  Moderate Low Low Low LKly Imp. High Moderate Increasing Pot.
Degrading

Reach 2 High High Low Low LKly Imp. High Low Increasing LKly
Degrading




Cedar Creek

Water
Quality* |Hydrology

Physical |Biological
Habitat | Comm.

* Routine Water Quality data is
not collected on Cedar Creek

0.5 mile

Physical Habitat Scoring
Current Condition Trajectory

]

Entrenchment- Complexity- Riparian Canopy Overall

- Floodplain Riparian  Overall Incision LWD Recruitment Cover Change ('07- Trajectory

Entrenchment Complexity Connectivity Condition Condition '14)

Low Moderate Moderate Low  Prob. Imp. High Moderate Increasing Pot.
Degrading

Reach 1 Low Moderate  Moderate Low  Prob. Imp. High Moderate Increasing Pot.
Degrading




Mt Scott Creek

Happy
Valley

Milwaukie

Tiles courtesy of the U.S. Geological Survey Oatfield

[ Watershed Area — Centerline * Level 1 (Macros and Xsecs)
720 Valley Bottom === Reach Breaks O Level 2 (Macros and Geomorph)
—— Tributaries <4 River Miles O Level 3 (Rapid Geomorph)
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Lower Mt. Scott

Physical
Habitat

Middle Mt. Scott

Biological Biological

Comm.

Upper Mt.

Scott

Stream
Reach 1

Reach 2
Reach 3

Reach 4

Reach 5

Current Condition

Floodplain

Physical Habitat Scoring

Riparian

Entrenchment Complexity Connectivity Condition

Moderate
Low

Moderate
Moderate

Low

Low

Moderate

Moderate

Low
Moderate

High
High

Low
Low

High
Moderate

Low

Low

Moderate
Moderate

Moderate
Moderate

Moderate

Moderate

Trajectory
Entrenchment- Complexity- Riparian Canopy

Overall Incision LWD Recruitment Cover Change ('07-
Condition '14)
Prob Imp. Low High Stable
Functionin High High Stable

g

Prob Imp.
Prob Imp.

Low
High

High
High

Increasing
Increasing

Prob Imp. High High Increasing

Prob Imp. High High Increasing

Overall
Trajectory

LKly Improving

Pot.
Degrading

LKkly Improving

Pot.
Degrading
Pot.
Degrading
Pot.
Degrading




Milwaukie
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Tiles courtesy of the U.S. Geological Survey

Jennings

Lodge

Happy
Valley

T mile

OREGON

[ Watershed Area —— Centerline
[0 Valley Bottom === Reach Breaks

—— Tributaries <+ River Miles

*ﬁ( Level 1 (Macros and Xsecs)
O Level 2 (Macros and Geomorph)
O Level 3 (Rapid Geomorph)




Upper Kellogg

Quality | Hydrology

Physical Biological
Comm.

Physical Habitat Scoring

Current Condition Trajectory
Entrenchment- Complexity- Riparian Canopy Overall
Floodplain Riparian  Overall Incision LWD Recruitment Cover Change ('07-  Trajectory
Entrenchment Complexity Connectivity Condition Condition "14)
Stream High Low Low Low LKly Imp. High Moderate Stable LKly
Degrading
Reach 1 High Low Low Moderate Prob. Imp. High High Decreasing LKly

Degrading
Pot.
Degrading

Reach 3 Moderate Low Low Low LKly Imp. High Moderate Stable LKly
Degrading

Reach 2 High Low Low Moderate Prob. Imp. High High Stable

A
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Lower Kellogg

Physical

Physical Habitat Scoring
Current Condition

Floodplain  Riparian  Overall
Entrenchment Complexity Connectivity Condition Condition

Stream High Low Low Low LKly Imp.
Reach 1 High Low Low Moderate Prob. Imp.
Reach 2 High Low Low Moderate Prob. Imp.
Reach 3 Moderate Low Low Low LKly Imp.

Entrenchment-
Incision

High

High

High
High

Trajectory
Complexity-

Moderate

High

High

Moderate

Riparian Canopy
LWD Recruitment Cover Change ('07-

'14)
Stable

Decreasing

Stable
Stable

Overall
Trajectory

LKly
Degrading
LKly
Degrading
Pot.
Degrading
LKly
Degrading
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Questions?

Galil Shaloum
Natural Resources Scientist

(503) 742-4597

Chris Desiderati
Source Control Coordinator
cdesiderati@clackamas.us
(503) 557-2834
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