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PRESENTATION GOALS

ONE TWO THREE
Introduction to Green BMPs alone are Innovative approaches
Lake and its water quality insufficient to reach water that intercept phosphorus

challenges quality goals should be considered



GREEN LAKE

® Deepest natural inland
lake in Wisconsin

® Max depth: 236 feet

P ®* Two-story fishery
=t ® Area: 7,660 acres
= LSS g ® Retention time: 15 years
= [ CI iy .
- ——— = e P M CIETGEIRE]E

- =L & ® Water quality criteria = 15 pg/L
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WATERSHED e

Visconsin
~ i fAurport

Located in central Wisconsin IS

Within the Upper Fox Wolf
and Lake Michigan watersheds

Part of the Upper Fox Wolf
TMDL area (5,900 mi?
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GREEN LAKE
WATERSHED

Fox River
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Py,
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Ripon WWTF
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o e o W 2y,  Watershed = 107 mi?
Sanitary P giwe!
-~ District |

* Eight named streams

=
=l
{

Lt

oS « Two main inlets

- Little Twin
Lake

- 4 .~ BigTwin
: A Lake

* One outlet: Puchyan River -
Fox River - Lake Michigan

Roy Creek

* Only one point source that
discharges within the
watershed

Denotes point source




Urban, 1%
3% \Grassand 1%
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Suburban
Wetlands, 6% \
Forest, 9%
Open Land and
Water, 16%




Southwest Inlét @
County Highway K

Deep Hole

aolf
Courses of

Laweonia .

East End

Green Lake

Roy Creek @
Roy Creek Rd

‘ Roy Cigek

| Wouerches Creek
‘ @ County Hwy B

| Puchyan River @
'S Lawson Dr
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Silver Creek @

Spaulding Hill Rd

ST IRIpon

Ripon
Coleges

Green Lake Inlet @ “"®ex
County Highway A

White Creek @ Spring
Grove Rd (flow rates only)

Willmma of

USGS MONITORING: STREAMS & LAKE

History of data collection:

* Data going back to
1905

* History of WDNR &
citizen science data

e 1981: USGS stream
monitoring begins

o 2004: USGS lake
monitoring begins



Southwest Inlét @
County Highway K

Deep Hole

USGS MONITORING: STREAMS & LAKE
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Silver Creek @
Spaulding Hill Rd Ripan

Coleges

Green Lake Inlet @ “ ==«
County Highway A
|

White Creek @ Spring
Grove Rd (flow rates only)

T T Aillana wf

i ~Ripon

The Green Lake
watershed & lake system
IS monitored extensively
thanks to a multi-
organization partnership:

ZUSGS

science for a changing world

”

GREEN LAKE
ASSOCIATION



ANNUAL
PHOSPHORUS

LOADING
(2014-2018)!

Total loading=

19,800 Ibs P/ year

Controllable loading=

16,800 ibs P/ year

Tributary

Loading, 84%

Septlc 1%

~Waterfowl, 7%

Atmosphere,
8%



TWO PRIMARY LONG-TERM WATER QUALITY CONCERNS

High Phosphorus Levels
Water quality criteria: 15 pg/L

‘] 5-year average (2017-2022): 17.7 ug/L

A Metalimnetic Oxygen Minima =2 IMPAIRED in 2014
Water quality criteria = 5 mg/L
Generally worsening since 1905



Depth, in meters

GREEN LAKE METALIMNETIC OXYGEN MINIMA

5,000 10,000
Distance from Southwest Inlet, in meters

Dissolved oxygen concentration, in milligrams per liter



SCIENTIFIC
LAKE STUDY

GLA-sponsored diagnostic & feasibility
study with USGS? and Michigan Tech?2.

Two research institutions, two
approaches.

Used computer modeling & extensive
monitoring to study three scenarios?:

1. Meet water quality criteria (15 pg/L)
2. Return to oligotrophic lake (12 pg/L)
3. Remove lake impairment




-- Mlchlgan
GRE EN LAKE

science for a changing world Universit Y

From the D&F study':

Green Lake needs a

60% reduction
to remove the lake from

the impaired waters list.




THE 1972 CLEAN WATER ACT

NPOINT SOURCES




THE CLEAN WATER ACT HAS RESULTED IN A CHALLENGE:

For rural watersheds dominated by
agriculture & lacking industry, the
Clean Water Act creates a

voluntary framework for
phosphorus reductions.



A VOLUNTARY APPROACH TO NON-POINT SOURCES
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In 2023 alone, LMP partners have received over $1.1 mill
grant funding in the watershed for best management practices.



A VOLUNTARY APPROACH TO NON-POINT SOURCES

In 2023 alone, Green Lake Management Planning partners have received over
$1.1 million in grant funding in the watershed for best management practices.




FOUR CRITICAL QUESTIONS

Are BMPs—in and of themselves—sufficient to result in a 50% to 70%
reduction in phosphorus & achieve lake water quality goals?

How does climate change affect BMP effectiveness?

How does Green Lake’s long 10- to 15-year retention time and
internal loading sources delay water quality outcomes?

Is there an example where a sizeable lake successfully achieved
cleaner water by relying on BMPs and watershed management alone?



From a Comprehensive Evaluation of the Chesapeake Bay System*:

“Achieving nutrient reductions has been difficult.
Runoff from ag is the single largest contributor,
but existing programs are unlikely to
produce the scale of reductions needed.”




From the Inadequacies of BMPs (Osgood 2016)>;

“Nonpoint source phosphorus mitigation has
encouraged BMPs as the primary strategy for the
past three or four decades in the United States.

This lax regulatory approach... has resulted in an
overall lack of progress in lake management
improvements.



From 2019 Lower Fox TMDL Report-:

“SWAT modeling indicated that BMP
implementation can reduce sediment and
nutrients export to Green Bay.... but none of
the scenarios reduced TP loads to where the
Fox River Wisconsin TMDL TP reduction goal
(70%) were met.”



IS WATERSHED

MANAGEMENT
WORKING?
" BMPs to reduce the root causes
) of phosphorus loading are
— essential.
. But we cannot solely rely on:

« Often voluntary participation

* Acre-by-acre, field-by-field,
farmer-by-farmer approach

 BMPs with wide ranging P
removal efficiencies
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- THE BOTTOM LINE:
o

We are using voluntary, outdated tools in an
attempt to improve water quality for Green Lake
and we are-not seeing the results we need.

We must broaden our:approach.
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before it reaches Green
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GREEN LAKE AS
A MODEL FOR
PHOSPHORUS
INTERCEPTION




A UNIQUE
OPPORTUNITY

From water quality
monitoring, we know:

~80% of Green Lake’s
controllable external
phosphorus loading flows
through two points of entry?




A UNIQUE
OPPORTUNITY:
LEVERAGE
PINCH POINTS

Utilize innovation &
technology to intercept
phosphorus at Green Lake’s
two pinch points.
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GREEN LAKE’'S TWO MAIN INLETS

County Highway K Marsh Silver Creek Estuary



PHOSPHORUS INTERCEPTION AT TWO SCALES

i'II'Eingﬂn

Lake

> Spring
Lake

Spriﬂgcreek

Roy Creek

(44)

Green

Lake

1)



GLOBAL SUCCESS STORIES OF
PHOSPHORUS CAPTURE & REMOVAL

SEDIMENT
INACTIVATION

Cap internal loading from within
Green Lake's two inlets.

Example: Morrison Lake, M

PHOSPHORUS
INTERCEPTION

Mitigate phosphorus loading
from streams where higher
phosphorus concentrations
result in efficient treatment.

Example: Lake Rotorua, NZ

NUTRIENT REDUCTION
FACILITIES

Divert a portion of stream flow,
treat off-line, and return clean
water to a waterway.

Example: Dixie Drain, Boise, Idaho



GLOBAL REQUEST
FOR INFORMATION

2023: Partnered with
The Water Council for global
search of potential solutions

2024: Launching a Science
Advisory Panel, comprised of
national experts on phosphorus
Interception
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ESSENTIAL QUESTIONS

What is the WDNR
permitting process?

What about floc
collection and disposal?

Ongoing operation
and maintenance?
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Photo from SOLitude Lake Management




PHOSPHORUS INTERCEPTION AT TWO SCALES

i'II'Eingﬂn

Lake

> Spring
Lake

Spriﬂgcreek

Roy Creek

(44)

Green

Lake

1)



......

FIELD
INTERCEPTION
SCALE:
CAPTure™
STRUCTURE

Retrofit outlet of a
retention pond with
“runoff sponge”

Will treat 96 acres

PARTNERS:
Kieser & Associations
Green Lake County LCD




CAPTure™
STRUCTURE

Filled with Alcan:
Iron-enhanced

activated aluminum

>50% soluble
phosphorus removal’

One pond =
50 Ibs P/yr

50 ponds =
2,500 |bs P/yr
30% of goal




KEY TAKEAWAYS

BMPs alone are not We must broaden our The GLA is actively
sufficient to hit approach to consider pursuing pilot projects at
ambitious phosphorus phosphorus interception various scales to

reduction targets as a viable option intercept phosphorus






CONTACT INFORMATOIN

Stephanie Prellwitz
CEO & Executive Director of the Green Lake Association

www.greenlakeassociation.org
stephanie@greenlakeassociation.org

(920) 294-6480
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