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3. Formulate recommendations;for, protectlng and
maintaining the condition ofiidentified stream
reaches



STREAMS INCLUDED IN'KANSAS SURFACE WATER REGISTER
(AND CORRESPONDING TEN-YEAR MEDIAN FLOW CLASSES)

s > 10,000 cfs — 10 to 100 cfs
s | 000 to 10,000 cfs Oto 10 cfs

m—— 100 to 1,000 cfs  (Source: USGS 2004)



e Classified and unclassified
streams represented in the
1:100,000 National Hydrography
Dataset (NHD)

e Stream reaches in this study
defined on the basis of NHD
tributary confluences (about
99,000 stream reaches in KS)

* Allocated watersheds: land
surfaces adjoining (draining
directly into) defined reaches

e Accumulated watersheds:
entire upstream drainage areas
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VARIABLES CONSIDERED IN WATERSHED
DISTURBANCE ANALYSIS

Density of confined livestock (animal units)

Ratio of cropland area to total land area

Ratio of cropland area to total land area within riparian corridor
Density of registered and unregistered dams

Density of grazing cattle

Density of permitted groundwater diversions

Ratio of inundated land area to total land area

Density of active and inactive permitted landfills

Density of active and inactive permitted mines and quarries

Total permitted wastewater output divided by catchment area
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VARIABLES CONSIDERED IN WATERSHED
DISTURBANCE ANALYSIS (continued)

Density of registered active and inactive oil and natural gas wells
Combined annual application rate for all pesticides

Density of stream/industrial pipeline intersections

Density of human residents

Density of stream/railroad intersections

Density of stream/road intersections

Density of active and inactive Superfund sites

Density of permitted surface water diversions

Ratio of urban land area to total land area

Ratio of urban land area to total land area within riparian corridor:



DEVELOPMENT OF WATERSHED
DISTURBANCE INDEX

* Disturbance databases converted to 30-m raster coverages

e Variable means calculated separately for allocated and
accumulated watersheds (40 disturbance indicators, total)

 PCA performed on normalized means for all 40 indicators
« Components with eigenvalues 2 1.0 extracted for. further analysis

* Loadings averaged across components; averages used as
weighting coefficients for respective disturbance indicators

* Weighted sum of all 40 indicators calculated for each stream reach
and used as an integrated disturbance index for watershed
ranking purposes



ANTHROPOGENIC DISTURBANCE MAP FOR KANSAS

Watersheds are depicted in different colors based on calculated disturbance
scores. Green represents the least altered condition and red the most altered
condition. Forty disturbance indicators are applied in this PCA-based analysis.




LOCATIONS OF LEAST DISTURBED WATERSHEDS IN KANSAS

Dark green areas represent best 10%, 15%, 20%, and 25% of all watersheds.
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QUANTITATIVE ECOREGIONS IN KANSAS

Boundaries between regions are based on application of k-means
non-hierarchical clustering to data for 26 environmental
indicators obtained from ~100,000 watersheds.
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LOCATIONS OF LEAST DISTURBED WATERSHEDS BY ECOREGION

Dark green areas represent best 10% of watersheds within respective ecoregions.
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WATERSHED DISTURBANCE SCORE SUMMARY
FOR KANSAS AND COMPONENT ECOREGIONS

---------------------- Percentile-----=—-——————————————-
Region N 10th 251th 50th /5th 90th
ER1 24.460 0.054 0.074 0.095 0.118 0.142
ER2 27,951 @ 0.073 0.097 0.119 0.142 0.163
ER3 7,469 0.045 0.057 0.081 0.104 0.130
ER4 15,311 0.044 0.056 0.076 0.110 0.154
ER5 23.620 0.064 0.095 0.140 0.174 0.198
State 98,811 0.055 0.076 0.106 0.140 0.171




NUMBER OF WATERSHEDS RANKED IN BEST 10%
STATEWIDE, PARTITIONED BY STREAM FLOW
CLASS AND QUANTITATIVE ECOREGION

Mean flow — ————mmmmmmmmmeee Ecoreqion--------—------—--—--—-—---
(m3s?) ER1I ER2 ER3 ER4 ER5 Statewide

< (0.28 2,483 897 1,248 3,437 1,189 9,254
0.28-2.8 A0) 2/ 155 55 39 296
> 2.8 21 6 255 22 2/ 331

Total 2,524 930 1,658 3,514 1,255 9,881
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NATIVE FISHES

THE RELATIONSHIP BETWEEN
WATERSHED DISTURBANCE
SCORE AND INSTREAM
ECOLOGICAL CONDITION WAS
EVALUATED USING AVAILABLE
SPECIES RICHNESS DATA FOR ...

AQUATIC NSECTS (ERT) R FRESHWAJ}!&NUQ%ELS
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STATEWIDE SPECIES RICHNESS MODELS
INCORPORATING LONGITUDE, LATITUDE,
STREAM FLOW, AND DISTURBANCE SCORE

gs)uunpaéls) Regression model (based on standardized watershed data) R?, R%5
EPT 0.30xcoord + 0.01ycoord + 0.43(log;, Q + 1) - 0.21DScore* 26.5 24.6
Fishes (F) 0.66xcoord - 0.21ycoord + 0.31(log;; Q + 1) - 0.20DScore* 40.3 39.8
Mussels (M) 0.29xcoord - 0.06ycoord + 0.36(log;; Q + 1) - 0.04DScore 23.9 23.6
EPT + F 0.58xcoord - 0.30ycoord + 0.10(log;; Q + 1) - 0.21DScore 36.0 28.1
EPT + M 0.33xcoord - 0.07ycoord + 0.50(log;; Q + 1) - 0.15DScore* 39.0 37.0
F+ M 0.66xcoord - 0.19ycoord + 0.36(log;, Q + 1) - 0.17DScore* 42.3 41.9

EPT+F+M  0.55xcoord - 0.30ycoord + 0.14(log;, Q + 1) - 0.14DScore 359 28.8
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