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Reference Condition

Ecological integrity is defined as “the capability of supporting and maintaining
a balanced, integrated, adaptive community of organisms having species
composition, diversity, and functional organization comparable to that of
natural habitat of the region”

Drivers of stream condition

Natural Factors — Disturbance == Stream Condition

Natural factors — such as elevation, geology, soil
Disturbance — chronic; human caused

Both can differ regionally
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Reference Condition

Ecological integrity is defined as “the capability of supporting and maintaining a balanced,
Integrated, adaptive community of organisms having species composition, diversity, and
functional organization comparable to that of natural habitat of the region”
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Headwaters & Threat Indexing

« Headwaters are varied and diverse
members of stream networks

- Typically <10 km? watershed area
- Closely linked to landscape
- 79% of river length in US

- Maintain stream flows, sediment loads,
nutrient inputs, etc.

- Often under-sampled

« Coarse-filter conservation planning and
prioritization tools

- Landscape-level threat indexing
* Multimetric index
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Process to identify candidate reference streams

Step 1: determine watershed boundaries for streams with similar
characteristics

- Based on previous MO research
Sowa et al. 2007; Annis et al. 2010

* Similar geology, soil, hydrology,
topography, and evolutionary
history

- Assessment regions (N=33)
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Process to identify candidate reference streams
Step 2: remove headwaters too small to likely have flowing
water

- Dropped headwaters with drainage area < 0.4 mi?

* Avoid waterways without relatively consistent surface water



Process to identify candidate reference streams

Step 3: calculate disturbance metrics for each headwater

Date

Metric Published Source

CAFO* Sites (no./km?) Missouri Department of Natural Resources
NPDEST Sites (no./km?) Missouri Department of Natural Resource
Landfills (no./km?) Missouri Department of Natural Resources
Registered Hazardous Waste Sites (no./km?) Missouri Department of Natural Resources
Superfund Sites (no./km?) Missouri Department of Natural Resources
Dams (no./km) Missouri Department of Natural Resources
Road/Stream Crossings (no./km) Missouri Resource Assessment Partnership
Coal Mines (no./km?) Missouri Resource Assessment Partnership
Lead Mines (no./km?) Missouri Resource Assessment Partnership
Mines (Other) (no./km?) Missouri Resource Assessment Partnership
Sand/Gravel Mines (no./km) Missouri Department of Natural Resources
Cultivated Crop (% watershed area) Multi-Resolution Land Characteristics Consortium

Pasture/Hay (% watershed area) Multi-Resolution Land Characteristics Consortium
|Imperviousness (% watershed area) Multi-Resolution Land Characteristics Consortium




Process to identify candidate reference streams

Step 4: metric density quartiles and scores per assessment region

« Literature-based thresholds for impervious surface (I1S) and
cultivated crops (CC) (% area within watershed)
 IS:0=0%; 1 =>0to 5%, 2=>51t0 10%, 3 =>10to 15%, 4 = >15%;
Yoder et al. 1999, Paul and Meyer 2001

e« CC:0=0%,1=>0to 10%, 2 =>10to 35%, 3 =>351t0 50%, 4 =
>50%; Wang et al. 1997, Roth et al. 1996



Process to identify candidate reference streams
Step 4: metric density quartiles and scores per AU

* Quartiles for remaining 12 metrics
* No literature based thresholds

Quartiles # stream crossings found
fqr : Max Score
remaining —
12 metrics 75t percentile
Repeat for 11 Sum _
_ 4 additonal 4 alll4 = Disturbance
50t percentile i e scores index score

25t percentile
Min

(Excludes O
zero values)



Process to identify candidate
reference streams

Step 5: classify watershed size
per assessment region

- Avoid small watershed bias

« Small watersheds = lower
likelihood of disturbance

 Many more small watersheds

- Calculated quartiles for
watershed area by AR

Watershed \Watershed
Size Area

Quartile
\ 4




Process to identify Watershed ~ Watershed

' Size Area
candidate reference ouartile
streams

Step 6: select 15t percentile

- First cut: selected
headwaters from the lowest
15t percentile of disturbance
Index scores per AR and
watershed area quartile

- Better representation of
headwater diversity




Process to identify candidate reference streams

Step 7: recalculate disturbance scores for subset of headwaters

* Recalculated disturbance scores for subsetted streams by AR
using same threshold/quartile approach

« Removed stream segments with a disturbance score of 4 (highest

disturbance) for any metric Examples:
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« Final candidate list N = 7,640
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Reference Condition

® Ecological integrity is defined as “the capability of supporting and maintaining a
balanced, integrated, adaptive community of organisms having species compaosition,
diversity, and functional organization comparable to that of natural habitat of the reqgion”

Native or natural condition Minimal loss of species: some
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Questions?

Disturbance metrics for each headwater

: Date
Metric Published Source
CAFO* Sites (no./km?) Missouri Department of Natural Resources
NPDEST Sites (no./km?) Missouri Department of Natural Resource
Landfills (no./km?) Missouri Department of Natural Resources
Registered Hazardous Waste Sites (no./km?) Missouri Department of Natural Resources
Superfund Sites (no./km?) Missouri Department of Natural Resources
Dams (no./km) Missouri Department of Natural Resources
Road/Stream Crossings (no./km) Missouri Resource Assessment Partnership
Coal Mines (no./km?) Missouri Resource Assessment Partnership
Lead Mines (no./km?) Missouri Resource Assessment Partnership
Mines (Other) (no./km?) Missouri Resource Assessment Partnership
Sand/Gravel Mines (no./km) Missouri Department of Natural Resources
Cultivated Crop (% watershed area) Multi-Resolution Land Characteristics Consortium

Pasture/Hay (% watershed area) Multi-Resolution Land Characteristics Consortium
|Imperviousness (% watershed area) Multi-Resolution Land Characteristics Consortium




Questions?
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Natural Drivers: Characteristics of Missouri’s Ecoregions

Central Plains

- Little groundwater influence
™ - Low dissolved oxygen
- - High turbidity
S S ~10.3 m/km headwater gradient

Climate

Hydrology

Natural Drivers

Ozarks
.- High groundwater influence
... - High dissolved oxygen
~ '~ - Low turbidity

- Coarser substrate
~ 17.4 m/km headwater
gradient

MS Alluvial Basin
- Low groundwater influence
- Low dissolved oxygen
- High turbidity
~ 2.6 m/km headwater gradient



