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(Source:  USGS, 2004)(Source:  USGS, 2004)

STREAMS INCLUDED IN KANSAS SURFACE WATER REGISTERSTREAMS INCLUDED IN KANSAS SURFACE WATER REGISTER
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Written five-year (2006-2010) strategy approved by EPA 
in September 2005.

Directs resources primarily towards statewide stream, 
lake, wetland, and fish tissue monitoring programs 
(Kansas groundwater program suspended in 2002).

Emphasizes targeted monitoring designs for 303(d) list 
and TMDL development purposes.

Emphasizes probabilistic monitoring designs for 305(b) 
assessment and 303(d) screening purposes.

Reserves capacity for special water quality studies 
(e.g., NPDES permits, bioindicator development, water 
quality criteria, emergency responses, NRDAs).

Written fiveWritten five--year (2006year (2006--2010) strategy approved by EPA 2010) strategy approved by EPA 
in September 2005.in September 2005.

Directs resources primarily towards statewide stream, Directs resources primarily towards statewide stream, 
lake, wetland, and fish tissue monitoring programs lake, wetland, and fish tissue monitoring programs 
(Kansas groundwater program suspended in 2002).(Kansas groundwater program suspended in 2002).

Emphasizes targeted monitoring designs for 303(d) list Emphasizes targeted monitoring designs for 303(d) list 
and TMDL development purposes.and TMDL development purposes.

Emphasizes probabilistic monitoring designs for 305(b) Emphasizes probabilistic monitoring designs for 305(b) 
assessment and 303(d) screening purposes.assessment and 303(d) screening purposes.

Reserves capacity for special water quality studies Reserves capacity for special water quality studies 
(e.g., NPDES permits, bioindicator development, water (e.g., NPDES permits, bioindicator development, water 
quality criteria, emergency responses, NRDAs).quality criteria, emergency responses, NRDAs).
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TARGETED WATER QUALITY SURVEILLANCE TARGETED WATER QUALITY SURVEILLANCE 
NETWORKS IN KANSASNETWORKS IN KANSAS

Stream Chemistry ProgramStream Chemistry Program Lake and Wetland ProgramLake and Wetland Program

Stream Biological ProgramStream Biological Program Fish Contaminant ProgramFish Contaminant Program
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WATERWATER--COLUMN ZINC CONCENTRATIONS MEASURED DURINGCOLUMN ZINC CONCENTRATIONS MEASURED DURING

LOW FLOW AND HIGH FLOW SYNOPTIC SURVEYSLOW FLOW AND HIGH FLOW SYNOPTIC SURVEYS
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Lake or reservoir
trophic designation

Oligo-mesotrophic:

Mesotrophic:

Eutrophic:

Hypereutrophic:

Argillotrophic:

Lake or reservoirLake or reservoir
trophictrophic designationdesignation

OligoOligo--mesotrophicmesotrophic::

MesotrophicMesotrophic::

EutrophicEutrophic::

HypereutrophicHypereutrophic::

ArgillotrophicArgillotrophic::

TSI              Chlorophyll-a     

0-39           < 2.50 ug/L           

40-49     2.51-7.20 ug/L

50-63           7.21-30.0 ug/L

> 63 > 30.0 ug/L

n/a n/a

TSI              TSI              ChlorophyllChlorophyll--a     a     

00--39           39           << 2.50 2.50 ugug/L           /L           

4040--49     49     2.512.51--7.20 7.20 ugug/L/L

5050--63           63           7.217.21--30.0 30.0 ugug/L/L

> 63> 63 > 30.0 > 30.0 ugug/L/L

n/an/a n/an/a

DIAGNOSTIC THRESHOLDS FOR CATEGORIZING

LAKES ACCORDING TO TROPHIC CONDITION

DIAGNOSTIC THRESHOLDS FOR CATEGORIZINGDIAGNOSTIC THRESHOLDS FOR CATEGORIZING

LAKES ACCORDING TO TROPHIC CONDITIONLAKES ACCORDING TO TROPHIC CONDITION
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ALU Support
Category

Full support:

Partial support:

Non-support:

Precision, CY 2004
(based on five sets of 
duplicate samples)   

mean difference:

standard deviation:

ALU SupportALU Support
CategoryCategory

Full support:Full support:

Partial support:Partial support:

NonNon--support:support:

Precision, CY 2004Precision, CY 2004
(based on five sets of (based on five sets of 
duplicate samples)   duplicate samples)   

mean difference:mean difference:

standard deviation:standard deviation:

Mussel
MBI              KBI                EPT         EPT%       taxa loss   

< 4.50           < 2.6              > 13         > 48%       < 10%

4.51–5.39     2.61-2.99      12-8         47-31%      11-25%

> 5.40           > 3.0             < 7           < 30%        > 26%

4.3%             2.0%             6.7%        11.2%        NA

2.2%             1.8%             5.9%        12.0%        NA

MusselMussel
MBI              KBI                EPT         EPT%       taxa MBI              KBI                EPT         EPT%       taxa loss   loss   

<< 4.50           4.50           << 2.6              2.6              >> 13         13         >> 48%       48%       << 10%10%

4.514.51––5.39     2.615.39     2.61--2.99      122.99      12--8         478         47--31%      1131%      11--25%25%

>> 5.40           5.40           >> 3.0             3.0             << 7           7           << 30%        30%        >> 26%26%

4.3%             2.0%             6.7%        11.2%        NA4.3%             2.0%             6.7%        11.2%        NA

2.2%             1.8%             5.9%        12.0%        NA2.2%             1.8%             5.9%        12.0%        NA

DIAGNOSTIC THRESHOLDS AND RECENT PRECISION ESTIMATES 
FOR BIOLOGICAL METRICS COMMONLY UTILIZED BY KDHE

DIAGNOSTIC THRESHOLDS AND RECENT PRECISION ESTIMATES DIAGNOSTIC THRESHOLDS AND RECENT PRECISION ESTIMATES 
FOR BIOLOGICAL METRICS COMMONLY UTILIZED BY KDHEFOR BIOLOGICAL METRICS COMMONLY UTILIZED BY KDHE
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BIOTIC INDEX, KANSAS RIVER
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DECLINE IN NATIVE MUSSEL ASSEMBLAGESDECLINE IN NATIVE MUSSEL ASSEMBLAGES
CUMULATIVE FREQUENCY DISTRIBUTION FOR SITESCUMULATIVE FREQUENCY DISTRIBUTION FOR SITES

WITH MINIMUM THREEWITH MINIMUM THREE--YEAR PERIODYEAR PERIOD--OFOF--RECORDRECORD
AND FIVE OR MORE SPECIES HISTORICALLYAND FIVE OR MORE SPECIES HISTORICALLY

0                     20                   40                   0                     20                   40                   60                    80                  10060                    80                  100

EXTIRPATED MUSSEL SPECIES (%)EXTIRPATED MUSSEL SPECIES (%)

0  0  

20  20  

40  40  

6060

8080

100100

C
U

M
U

L
A

T
IV

E
 F

R
E

Q
U

E
N

C
Y

 (%
)

C
U

M
U

L
A

T
IV

E
 F

R
E

Q
U

E
N

C
Y

 (%
)

FULL SUPPORTFULL SUPPORT

PARTIAL SUPPORTPARTIAL SUPPORT

NONNON--SUPPORTSUPPORT











0

2

4

6

8

10

12

14

16

18

20

B
iv

al
ve

 le
ad

 c
on

ce
nt

ra
tio

n
B

iv
al

ve
 le

ad
 c

on
ce

nt
ra

tio
n

(m
g/

kg
, d

ry
 w

t.)
(m

g/
kg

, d
ry

 w
t.)

C
ow

 C
re

ek
C

ow
 C

re
ek Tu

rk
ey

 C
re

ek
Tu

rk
ey

 C
re

ek

Em
pi

re
 L

ak
e

Em
pi

re
 L

ak
e

LEAD CONCENTRATIONS IN SOFT TISSUES OF ALL LEAD CONCENTRATIONS IN SOFT TISSUES OF ALL 
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SCOPE OF PROBABILISTIC STREAM MONITORING
EFFORTS IN KANSAS

SCOPE OF PROBABILISTIC STREAM MONITORINGSCOPE OF PROBABILISTIC STREAM MONITORING
EFFORTS IN KANSASEFFORTS IN KANSAS

Experience gained through State participation in EPA 
Region VII EMAP initiative (KDWP), National Wadeable 
Streams Assessment (KDHE), and workshops hosted 
by Central Plains Center for Bioassessment.

Routine probabilistic stream monitoring program 
launched by KDHE this year (field operations will 
extend from July through September).

Approximately 50 randomly selected sites scheduled 
for visitation this year (200 sites every four years).

Emphasis on benthic macroinvertebrate (including 
unionid mussel) assemblages, water chemistry, 
instream habitat, and landscape variables.

Experience gained through State participation in EPA Experience gained through State participation in EPA 
Region VII EMAP initiative (KDWP), National Wadeable Region VII EMAP initiative (KDWP), National Wadeable 
Streams Assessment (KDHE), and workshops hosted Streams Assessment (KDHE), and workshops hosted 
by Central Plains Center for Bioassessment.by Central Plains Center for Bioassessment.

Routine probabilistic stream monitoring program Routine probabilistic stream monitoring program 
launched by KDHE this year (field operations will launched by KDHE this year (field operations will 
extend from July through September).extend from July through September).

Approximately 50 randomly selected sites scheduled Approximately 50 randomly selected sites scheduled 
for visitation this year (200 sites every four years).for visitation this year (200 sites every four years).

Emphasis on benthic macroinvertebrate (including Emphasis on benthic macroinvertebrate (including 
unionid mussel) assemblages, water chemistry, unionid mussel) assemblages, water chemistry, 
instream habitat, and landscape variables.instream habitat, and landscape variables.
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CLASSIFIED STREAM MILEAGE PARTITIONED BY

TEN-YEAR MEDIAN STREAM FLOW

CLASSIFIED STREAM MILEAGE PARTITIONED BYCLASSIFIED STREAM MILEAGE PARTITIONED BY

TENTEN--YEAR MEDIAN STREAM FLOWYEAR MEDIAN STREAM FLOW
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Stream flow, cfsStream flow, cfs

101010
Missouri River 
(not monitored, 
but discussions 

underway)

Missouri River Missouri River 
(not monitored, (not monitored, 
but discussions but discussions 

underway)underway)

303030
Intended scope of probabilistic monitoring effortsIntended scope of probabilistic monitoring effortsIntended scope of probabilistic monitoring efforts

Targeted monitoring emphasis
(61% of targeted monitoring sites)

Targeted monitoring emphasisTargeted monitoring emphasis
(61% of targeted monitoring sites)(61% of targeted monitoring sites)
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EPT SCORES GENERATED USING TWO DIFFERENT SAMPLING EPT SCORES GENERATED USING TWO DIFFERENT SAMPLING 
PROTOCOLS (KANSASPROTOCOLS (KANSAS--PORTION WSA, 2004)PORTION WSA, 2004)

y = 0.72x + 1.68y = 0.72x + 1.68
RR22 = 0.85= 0.85
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EPT taxa EPT taxa -- KDHE protocolKDHE protocol

(TWELVE SAMPLED STREAMS; ONE REPEAT VISIT)(TWELVE SAMPLED STREAMS; ONE REPEAT VISIT)

1:1 LINE
1:1 LINE

(*Pre(*Pre--selected reference streams)selected reference streams)

Chikaskia River*Chikaskia River* Thompson Creek* (and Thompson Creek* (and 
a randomly selected, a randomly selected, 
unnamed tributary)unnamed tributary)

Cedar Creek*Cedar Creek*

Illinois Creek*Illinois Creek*

Tolen Creek Tolen Creek 
(repeat visit)(repeat visit)
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EPTEPT--PERCENT VALUES GENERATED USING TWO DIFFERENT PERCENT VALUES GENERATED USING TWO DIFFERENT 
SAMPLING PROTOCOLS (KANSASSAMPLING PROTOCOLS (KANSAS--PORTION WSA, 2004)PORTION WSA, 2004)

y = 0.81x + 9.77y = 0.81x + 9.77
RR22 = 0.68= 0.68
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(SANDY STREAMS EXCLUDED)(SANDY STREAMS EXCLUDED)

1:1 LINE
1:1 LINE

Illinois Creek*Illinois Creek*

Cedar Creek*Cedar Creek*

(*Pre(*Pre--selected reference streams)selected reference streams)
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EPTEPT--PERCENT VALUES GENERATED USING TWO DIFFERENT PERCENT VALUES GENERATED USING TWO DIFFERENT 
SAMPLING PROTOCOLS (KANSASSAMPLING PROTOCOLS (KANSAS--PORTION WSA, 2004)PORTION WSA, 2004)

y = 0.49x + 12.38y = 0.49x + 12.38
RR22 = 0.30= 0.30
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Chikaskia River*Chikaskia River*

Thompson Creek*Thompson Creek*

Turkey CreekTurkey Creek

EPT% EPT% -- KDHE protocolKDHE protocol

1:1 LINE
1:1 LINE

(SANDY STREAMS ADDED)(SANDY STREAMS ADDED)





ECOLOGICAL INTEGRITY CATEGORIES

(CONCEPTUAL FRAMEWORK)

ECOLOGICAL INTEGRITY CATEGORIESECOLOGICAL INTEGRITY CATEGORIES

(CONCEPTUAL FRAMEWORK)(CONCEPTUAL FRAMEWORK)

Class A: Historical reference condition

Class B: Minimally disturbed reference condition

Class C: Fully supportive of designated aquatic life use

Class D: Partially supportive of designated aquatic life use

Class E: Non-supportive of designated aquatic life use

Class F: Grossly non-supportive of designated aquatic life use

Class A:Class A: Historical reference conditionHistorical reference condition

Class B:Class B: Minimally disturbed reference conditionMinimally disturbed reference condition

Class C:Class C: Fully supportive of designated aquatic life useFully supportive of designated aquatic life use

Class D:Class D: Partially supportive of designated aquatic life usePartially supportive of designated aquatic life use

Class E:Class E: NonNon--supportive of designated aquatic life usesupportive of designated aquatic life use

Class F:Class F: Grossly nonGrossly non--supportive of designated aquatic life usesupportive of designated aquatic life use
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MAJOR PERENNIAL STREAMS IN KANSAS
1961 VERSUS 2003

MAJOR PERENNIAL STREAMS IN KANSASMAJOR PERENNIAL STREAMS IN KANSAS
1961 VERSUS 20031961 VERSUS 2003



• Mike Butler
• Ed Carney
• Diana Chamberlain
• Steve Cringan
• Jim Fry
• Clint Goodrich
• Jonathan Gutierrez
• Steve Haslouer

•• Mike ButlerMike Butler
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• Eva Hays
• Layne Knight
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• Liz Smith
• Tony Stahl
• Craig Thompson
• Jeff Vogel
• Shawn Weber

•• Eva HaysEva Hays
•• Layne KnightLayne Knight
•• Gerald Gerald RaabRaab
•• Liz SmithLiz Smith
•• Tony StahlTony Stahl
•• Craig ThompsonCraig Thompson
•• Jeff VogelJeff Vogel
•• Shawn WeberShawn Weber
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