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Some of the information is preliminary or provisional and is subject to revision. It is oy
being provided to meet the need for timely. best science. The information has not T
received final approval by the U.S. Geological Survey (USGS) and is provided on the :

condition that neither the USGS nor the U.S. Government shall be held liable for any -
damages resulting from the authorized or unauthorized use of the information. *



USGS “Dane County Monitoring” Project

Yahara River

Watershed
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2023 Status

8 streamflow (standard) and
high-intensity water quality

3 streamflow (hydroacoustic)
and high-intensity water
quality

1 streamflow (standard) and
fixed-interval water quality

4 lake-level

19 long-term baseflow
monitoring locations (on
rotation)



USGS collaborators over the 30+ years

* CARPC
* Dane County
* DNR

 Madison, Middleton,
Westport, Fitchburg

e MMSD, Yahara WINS

* Nature Conservancy

 NRCS

e Sand County Foundation

* Yahara Pride Farms

* Friends of Waubesa Wetlands

* Lake Waubesa Conservation
Association
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What is the driving force behinQi S L e e

in years

Nutrient runoff helps fuel bacterial
growths that forced a record number of
Dane County beach closings this year.

Minimum number
of beach days 164 anS
lost, by cause So farin 2018
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M Blue-green algae
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Update: At least 5 Madison-area beaches closed due to blue-green algae | Local News |
madison.com

[ SOURCE: Public Health State Journal
éUSGS Madison & Dane County
science for @ changing world
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What is being measured?

a USGS
* Water level and/or

streamflow ny \ Mﬁ\
* Periodic water sample '
concentrations

USGS 05428000 LAKE MENDOTA AT MADISON, Wi

9.8

8.5

Gage height, feet

8.8

7.9

—Total Phosphorus

How an lar ay ep
2821 2822 2622 2022 2622 2622

—Nitrogen (Ammonia,
Nitrate, TKN)

—Chloride

= USGS 12/13/13
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Streamflow

¢ Velocity Contour 1 - TRDI
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Water-quality sampling

JohnsManville
AP Foil Fagod Foam Sheathing

Gage Height, in feet

85427943 FPHEASANT BRANCH AT ATIRFPORT ROAD HEAR HIDDLETON, HI

3 I
82/29/12 83/01/12 83/02/12 B3/03/12 83/04/12 83/05/12 83/06/12 83/87/12 83/868/12 93/89/1
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Selected samples
sent to lab(s) for
analysis



Phosphorus sources

External TP Contributions to Lake Mendota
Estimated ~75,000 Ib./yr., 1990-2022

Direct Other
Deposition 5%
3% Yahara
Hwy113
Madison 30%
Urban
9% Sixmile
31% P. Branch
12%
Dorn
10%

sz The information has not received final approval by the U.S. Geological Survey (USGS) and is provided on the condition
éUSGS that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from the authorized or
scionce for o changing workd unauthorized use of the information



Timing of phosphorus delivery

Tributary P Load to Lake Mendota Seasonal
Distribution, WY13-22

15%

M Jan-Mar

M Apr-Jun
19%

Jul-Sep
B Oct-Dec

20%

The information has not received final approval by the U.S. Geological Survey (USGS) and is provided on the
gl,ses condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from the
scionce for a changing world authorized or unauthorized use of the information.



Precipitation characteristics — Water Year 2023

« Rainfall was about 31 in., average is 37
in.

» Drought conditions much of year,
especially spring/summer

= USGS
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Streamflow Water Year 2023

Lake Mendota Tributary Discharge
Dorn, Sixmile, P. Branch, Yahara @ Windsor

750

2
A |
Q 500
0
(@]
@
0
(1]
=
v
.6 \
>
B 250

0

PO-T
PO-TE -
NON-0€ -
290-0€ -
uer-6¢ -
q24-8T -
1eN-0€ -
1dy-62 -
Aen-6T -
unr-8z -
IN[-8T -
8ny-£2 -
das-92 -

The information has not received final approval by the U.S. Geological Survey (USGS) and is provided on the

%USGS condition that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from the
skt o o authorized or unauthorized use of the information.



2023 P loads to Lake Mendota

Daily Discharge, CFS-Days
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The information has not received final approval by the U.S. Geological Survey (USGS) and is provided
on the condition that neither the USGS nor the U.S. Government shall be held liable for any damages
resulting from the authorized or unauthorized use of the information.
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Historical perspective

Estimated Tributary TP Loading to Lake Mendota
1990-2023
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What amount of TP loading is desirable?

Estimated Tributary TP Loading to Lake Mendota

1990-2023
160,000
® o
140,000 o
4 120,000 ¢
c o
g 100’000 . Long-term average,
o ~62,000
< 80,000 o ! o
S °. © o
: 60’000 >ooooooc--oooooooooooc-.o ooooooooooooooooooooooooooooooooooooooooooooooooooo ;ooooooooo‘--oo.o ......... . oooooooooooooooooooooo
- o ¢ o
40,000 ® I ®e
@ ® e’ e
O ® O
o
20,000 Goal: ~32,000
0
1990 1995 2000 2005 2010 2015 2020
The information has not received final approval by the U.S. Geological Survey (USGS) and is provided on the condition
% that neither the USGS nor the U.S. Government shall be held liable for any damages resulting from the authorized or

science for o changing world unauthorized use of the information.



Phosphorus and lake effects

Lake Mendota Phosphorus Concentration
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= Lake Mendota phosphorus data was collected by UW-Madison Limnology Department and
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summarized for this graph by Dick Lathrop.
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Linkage between P inputs and lake water quality
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Lake Mendota Phosphorus
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Lake Mendota phosphorus data was collected by UW-Madison Limnology Department and

summarized for this graph by Dick Lathrop.
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How have the lakes responded to a 3-year period of

reduced P loading?

Beach Closing Days on Lake Mendota caused by
Blue-Green Algae
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scienca for o changing world data collected by UW-Madison Limnology Department, summarized by Dick Lathrop



Is there a relationship between in-lake P and beach

closures due to blue-green algae?

Mendota Beach Closing Days due to Blue-
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This graph was generated from data provided by Public Health Madison & Dane County and from
data collected by UW-Madison Limnology Department, summarized by Dick Lathrop



There is a relationship, however...

* Variability
—Years with low lake P
concentrations
Nots experienced both the
N lowest AND highest

40 ® 2019

number of closure days

60

30

* In-lake P concentration
“floor” just above 0.02 mg/L

Green Algae
L
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2024 Lake TP concentrations for Yahara lakes

Period

1966-2022 e 2023

« 2024 monthly
concentrations in all lakes
among the lowest (dating to
1996)

» Note Y-axis scale is in pg/L,
divide by 100 to get mg/L
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Data source: WIDNR SWIMS database



15t of the Month Growing Season TP
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Local trend in rainfall

IANNUAL PRECIPITATION - Madison, WI (1869-2020)]
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= Over the past ~150 years (excluding the early-mid1880’s) 9 out of the 10
é highest annual precipitation totals have occurred in the last ~20 years



Trends in streamflow: 1990-2023
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Annual Discharge
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1990
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2020

long_names
Badger Mill
Black Earth

== E.B. Pecatonica
Pheasant Branch
Spring Harbor

Yahara Windsor






Which way are P loads trending?

Type Long-Term Flow-Normalized Short-Term Flow-Naormalized

Yahara at Windsor | Pheasant Branch
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o
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T
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T =t | T T
2000 2010 2020 1990 2000 2010 2020

Yahara at Windsor:
increasing 1990 -
present.
Pheasant Branch:
decreasing1992 -
present

Sixmile Creek:
decreasing 2013-
present?

Dorn Creek:
decreasing 2013-
present?

The information has not received final approval by the U.S. Geological Survey (USGS) and is provided
on the condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from the authorized or unauthorized use of the information
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