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e Chloride,

e Total phosphorus,
e E. coli bacteria,
e Fecal coliform bacteria

e Total suspended solids,
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Data Collection

Real-time water-quality sondes
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Dissolved oxygen (mg/L)
water temperature (C)
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Explanatory variables Response variables
Discharge e Chloride
Water temperature e Total suspended solids
Turbidity e Total phosphorus
Dissolved oxygen e E. colibacteria
Specific conductance Fecal coliform bacteria
Sine Julian day

Cosine Julian day \

* Rasmussen, P.P, Gray, J.R,, GIysSon,';G.D., and“ZiegIer, A.C. .S. Geological Survey

| Techniques and Methods book 3, chap. C4, 53 p.



Chloride and specific conductance
Menomonee River at Menomonee Falls, Wisconsin, 2009
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Total suspended solids and turbidity
Menomonee River at Menomonee Falls, Wisconsin, 2009
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Total phosphorus and turbidity
Menomonee River at Menomonee Falls, Wisconsin, 2009
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Escherichia coli bacteria and water temperature I
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Menomonee River at Menomonee Falls, Wisconsin, 2009

Fecal coliform bacteria and water temperature |
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Wisconsin Real-Time Water Quality 7L T n"u,-
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Helsel and Hirsch, 2002, USGS Techniques of Water-Resources Investigations, book 4, chap. A3, 510 p.
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i,{%; Model Validation & Revision
%I'% Ch |or|de Chloride and specific conductance

Menomonee River at Menomonee Falls, Wisconsin

2009 model: >
;j Log,, (Chl) =-1.62 + 1.28 log,, (SC)
”‘ga n: 59, Adj. R2: 0.95

W

2:5. 4

1
t’_(\ 2010/2011 model:

;f“* Log,, (Chl) =-1.93 + 1.38 log,, (SC)

=" n:91, Adj. R?: 0.94

»”

9

'\

\' ANCOVA p-values: + 2009
Intercept: 0.052 g -

log,,Turb: 0.077 ©2010/2011
0.5 T T T \
3 3.5 4

2 25
& P-values > 0.05 = Log,,(Specific conductance, uS/cm)

Log;o(Chloride, mg/L)
N

5

Cannot reject null hypothesis. \
~ (Hy: the two models are the same) - |
a USGS

hr:-“ ¥ = LUouY
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W Model Validation & ReV|5|on

2009 model: RO j HERaEaany das Menomonee River at Menomonee Falls, Wisconsin

p' : (! £ |/ Total suspended solids and turbidity

““““““ 4
g wd o om e L o
‘ | . F TS :
k(‘ g - g
' 2010/2011 model 8 ‘ 3 1 g
’;,.. Log,o (T‘S‘S) =0.029 + 1.102 Iog10 (Turb) 25 -

n: 91 Adj R2 092

Log0(TSS, mg/L)
N

ANCOVA p-values: | . Y
Intercept: 0.002 = : L
log,,Turb: 0.001 :: os| o5 * 2008
b PR 5 2010/2011
@ 0 n : . ‘ ‘ .
} P-values < 0.05 0 0.5 1 15 2 25 3 35
: Log,o(Turbidity, FNU)
Reject null hypothesis! X
Models are significantly different. e C |
= USGS

science for a changing world

< oy
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ﬂ n: 59, Adj.R% 0.63

W

2010/2011 model

i

3
" g

P

f"'

: Intercept 0. 018 .

IogloTurb 0.018 i |

P-values < 0.05,
Reject null hypothesis!

- Models are significantly different.
s 4

1 "3

s

Model Valldatlon & Rewsnon

"L IR A

Log (TP, mg/L)

1 1

0.5 -

o

=
(]

'
=
I

-1.5 -

Total phosphorus and turbidity
Menomonee River at Menomonee Falls, Wisconsin

+ 2009
0 2010/2011

T T T T T

0.5 1 1.5 2 2.5 3 3.5
Log;o(Turbidity, FNU)

= USGS

science for a changing world
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Model Valldatlon & ReV|S|on

% E. coli bacteria

2009 model:

_ 1Qg10Turb coefﬂuent: 054

P-values > 0.05,
Cannot reject null hypothesis.

| (H . the two mOdels are the Same)
0
= 4 . >

Escherichia coli bacteria and water temperature
Menomonee River at Menomonee Falls, Wisconsin

100,000
*
o DD
a o *e o* 94 I:E
. . 0o
10,000 o 60 g

+ 2009
0 2010/2011

0 5 10 15 20 25 30
Water temperature, °C

Log,,(E. coli, MPN/100 ml)

Escherichia coli bacteria and turbidity
Menomonee River at Menomonee Falls, Wisconsin

+ 2009
021 © 2010/2011

0 05 1 15 2 25 3 35
Log,,(Turbidity, FNU)




ALY DY SMLPAR MCTNNSW NY LINF

s I\/Iodel Valldatlon & ReV|5|on

% Fecal coliform bacterla

2009 model:

- _I_leoTurb coefﬂuent: 070

P-values > 0.05,
Cannot reject null hypothesis.

| (H . the two mOdEIS are the Same)
0
= 4 . >

U/100 ml

m, CF

Fecal colifor

Fecal coliform bacteria and water temperature
Menomonee River at Menomonee Falls, Wisconsin
100,000

10,000

1,000

100

10 * o
+ 2009
0 2010/2011

0 5 10 15 20 25 30
Water temperature, °C

Log, ,(fecal coliform, CFU/100 ml)

Fecal coliform bacteria and turbidity
Menomonee River at Menomonee Falls, Wisconsin

2 .
o *
1 - oe 0O . 2009
o 2010/2011
0 T T T T 1
0 0.5 1 1.5 2 2.5 3 3.5

Log,,(Turbidity, FNU)
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““““ YesandNo
11 models showed sugnlflc::éfhf’éhéhge from2009t02010/2011
14 models showed no change :
Sites
, Donges |MF Honey |70th 16th
| |Chloride A
Total suspended solids A A A
| [Total phosphorus A A A A
E. coli A A
Fecal coliform A
- L.

ML M D

Vi e

V2

Model Valldatldn & ReVISIOn

. TR AT,

Are models created in 2009 valld in 2010 2011?
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I\/Iodel Valldatlon & ReVISIOn

Do the 2009 models i |mprove W|th addltlon of 2010/2011

i q : j £ data'-’ ,,,,,,,,,,,
23 £ L e
8 6 got worse :

Sites
Donges [MF Honey 70th 16th
Chloride * - * = =
Total suspended solids O - — o 02
Total phosphorus * * * * : ) \
E. coli 2 5 4 O O *
|I Fecal coliform 4 a4 O O *
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{1y Where do we go from here?

Vs Publish revused models (usmg aII data, ‘09 '11) ;

Repeat validation process after a couple of years \

science for a changing world e s 4
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;;;;; Honey Creek turbidity and specific conductance
2009 vs 2010/2011 |
<
2 63 160 61 160
<
e
EorssEs i Turbidity:
""" median ‘09: 59 FNU
g median '10/11: 78 FNU
o
S
SC:

_ median‘09: 715 uS/cm
s median "10/11: 373 uS/cm
o , i
‘9 X
3

3 = 3 =

o =) ] =

> b —

= ¥e) g

2
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i I\/Iodel Valldatlon & ReV|S|on

Donges MF Honey | 70th 16th

Chloride

- ||Total suspended solids
Total phosphorus
~||E. coli

|[Fecal coliform \
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Flow duration curve
Menomonee River at Menomonee Falls, W1
October 2008 - September 2009

Discharge, in cubic feet per second

0 20 40 60 80 100
Frequency of exceedance, in percent




