The Saginaw Bay Monitoring Consortium:
Water quality results and their potential to inform
conservatlon and restoratlon efforts
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The Saginaw Bay Watershed — Michigan’s largest

++8,700 square miles, all or part of 22 counties
«*~ 7,000 miles of rivers and streams
*Home to Over 1.4 million people

The importance of this ecosystem
reaches far beyond its border.




Saginaw Bay and Watershed:
Economy — Environment — Culture

« More than 138 endangered or threatened species « Recreational fishery valued at $30 million (MDNR)

« Largest contiguous freshwater coastal wetland « Michigan’s highest concentration of prime farmland —
system in the United States (Public Sector 45% of watershed is in agricultural use
Consultants, 2002) « Diverse crop rotations and higher yields than other

* Audubon Important Bird Area areas in Michigan



Problems in the Bay and Watershed

Altered hydrology
1,930 miles of ditches

Historical changes
* Lumbering & late 19t century fires
* Forests gave way to tilled fields

Impacts from sediment & nutrients

* Degraded stream fish and invertebrate
communities

* Loss of reef spawning habitat

* Excessive algal growth (Muck) = nearshore

* Invasive species = zebra & quagga mussels

* Lake Huron offshore = nutrients decreasing

Saginaw River and Bay
> EPA designated Area of Concern
* Beneficial use impairments




Interim Phosphorus

2012 Great Lakes Water Quality Load Targets

Agreement .
8 (Metric Tonnes Total P Per Year)
Lake Superior 3400
Substance Objectives Do
. Lake Michigan 5600
“To help achieve these Substance Main Lake Huron 2800
Objectives, the Parties shall use the
following phosphorus loading targets Geor g1 an Bay 600
for the Waters of the Great Lakes on
an interim basis until the loading North Channel 520
targets are updated”
Saginaw Bay 440
Lake Erie 11000

[ake Ontario 7000



State of the Bay 2017

®* Partnerships are
established BUT...

* Data are insufficient
to report on status!

- Jeff Reutter

2017 State of the

Bay Conference
September 27, 2017

WATERSHED Doubletree Hotel and Conference Center

SAGINAW BAY

INITIATIVE

NETWORK 1 Wenona Park Place, Bay City, Michigan



State of the Bay 2019

e Data and knowledge
gaps hinder
mitigation and
evaluation of
progress.

* Long-term data is needed.

* Stressor - response

relationships are needed.

- David Karpovich

September 26, 2019

Doubletree Hotel and Conference Center
1 Wenona Park Place, Bay City, Michigan

SAGINAW BAY
WATERSHED
INITIATIVE
NETWORK




Tributary sampling prior to 2023:

* Map with all data

* USGSNWIS =30

: ’ * DEQPROB = 61

* DEQ Shoreline =10

* DEQWCMP =4 (in bay)

®* So, about 100 tributary
sites

* Map with data collected >5

Years ‘
e« USGSNWIS=7

- DEQPROB=4
* So, about 11 tributary sites

+ Even fewer at gage sites
MO AA 2008-2010 (TP, TDR, SRP
DEQ PROE (Mulipls Paranaiers)
DE Q Stombre Mulipe Pammesers)
DEQ ' WCMP (Muliple Pammesers)

USGS_NWIS_2008 18_PO0EES_(Phosphaaus

DE Q Total Phosphorus (>5-Years)
NWIS Phosphorus (> 5-Years)

. *
+ Even fewer with same %
K NOAA2008-2010 (TP. TDP, SRF)

protocols/methods

Major Sreams

- Even fewer in ‘idealized’ '
Mapr Sreams |OCatI0nS [:I Saginaw BayHUSs

E Sagiraw Bay HUds iy el : ot ¥
'E e d

e ¥ ¥ 3%




Saginaw Bay
Monitoring Consortium

A consortium of partners
working together to
develop a coordinated
monitoring framework
and new ecosystem
models for the Saginaw
Bay Watershed and the
bay itself.
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®
Objectives:  2e8

$a4

VD

1. Establish and implement a collaborative
WQ monitoring initiative ¥

2. Conduct a retrospective analysis to
establish baselines

3. Establish an online data and information
management and delivery portal ¢

4. Calculate nutrient loadings (including
TP), determine ecosystem responses,
and evaluate trends

5. Strategically engage partners

6. Develop a long-term strategy to maintain
a monitoring framework




Timeline of Funding and Activities of the

SBMC

e Establish collaborative team

e Engage interested parties

e Determine need and priority
parameters

e  Outreach to raise awareness

e  Establish Advisory Committee

e Raise funds (private and public)

2022

Install new sensors in outer bay
Purchase sampling and lab
equipment

Complete installation of stream
gages and WQ sensors

Begin collecting data(!)

Build beta version of dashboard
Expand partnerships through
engagement

2024-2026

2017-2021 2023

e EPA approves NOAA and USGS
funding

e  Private foundations support TNC

e EPA notifies EGLE of intent to fund
tributary monitoring

e  Begin building dashboard

e Develop Quality Assurance Project
Plans

e Purchase and install stream gages

e Finalize and publish dashboard

e  Build models linking tribs, bay, and
Lake Huron

e  Continue and adapt monitoring

e Continue updating dashboard

e Complete climate impact modeling
and publish results

e Complete 3-year reports

e Establish sustainable funding
mechanisms

updated 03/07/2024



Funding and
Governance:

4-yr budget for the Saginaw Bay Monitoring Consortium

Partner FY23 FY24 FY25 FY26 4-year Total
NOAA $621,430 $621,430 $621,430 $0| $1,864,291
USGS $752,000 $258,060 $263,224 $308,999| $1,582,283
EGLE/

SVSU $302,081 $327,128 $330,165 $333,261| $1,292,634
TNC $45,766 $47,139 $48,553 $50,010 $191,468
TOTALS $1,721,277  $1,253,757 $1,263,372 $692,269  $4,930,675

Funding secured to

[o] support monitoring
through 2026 season project by the following:

=

The members of the Saginaw Bay Monitoring
Consortium acknowledge the generous support of the

« US EPA’s Great Lakes Restoration Initiative

* Michigan Department of Environment, Great Lakes,
and Energy

* The Cook Family Foundation;
* The Jury Foundation

* The Erb Family Foundation




. National Estuary Program Study Areas
Funding and %
Governance: e

2
XN IR ~L
Shh ST

NOAA National Estuarine Research Reserve
System

Scoping opportunities
% for sustainable funding
and governance




Key Questions:

What is the condition of the Bay?

Has progress been made toward
restoration?

Has the interim phosphorus loading
target™ been met and is it
appropriate?

What is the status of the AOC’s
Eutrophication BUI?

What are appropriate restoration
criteria for the Eutrophication BUI?

*440 metric tonnes per year, 2012
Great Lakes Water Quality Agreement




Limited data

To answer our questions, we need
additional data

In the right locations and frequency

Collected over several years

Co-located with active stream gages

Uniformity of sampling and analysis protocols

Map with data >5 Years >
« About 11 tributary sites

« Even fewer at gage sites

» Even fewer with same
protocols/methods

W DEQTotal Phosphorus (=5-Years)
P  NWIS Phesphorus (>5-Years)
W NOAA 2008-2010 (TP, TDP, SRF)

Even fewer in ‘idealized’ i i
locations [] Saginaw SayHuss




Tributary monitoring objectives
* Capture major sub-watersheds of the Saginaw River:

* Represent smaller, coastal tributaries with substantial ag
land in the western and eastern parts of the watershed.

ast Branch Au Gres River

* Inform where pollutants in run-off are an issue and how they
affect the bay, i.e., calculate sediment and nutrient loadings

Site Selection Criteria 7 |
* Land use R T Binndbog Rive
* Proximity to Saginaw Bay b s
* Flow conditions

» Site conditions and year-round physical accessibility
* Local importance

* USGS Gage Status

18 tributary sampling locations
* 6 with existing USGS gages
* 12 new or upgraded gages

* 10 in Saginaw River watershed Tributary WQ Monitoring Sites

* 8 in coastal watersheds Y Tributary Monitoring Site
~—— Major Streams
10 Saginaw Bay (open water) sites Bay WQ Monitoring Sites o
« Sampled/measured by NOAA GLERL ™ wEblon

C  Proposed Station e
Sources: Een, HERE, Ganmin, Intenmag, Incrément F Corp, GEEEDDI LISEE, FAD,

i i MPS, NRCAN, GeoBaee, IGN, Kadaster Nup@rdpance SuF.E)'.' rltapan, METL...
I:l Saglnaw Bay HUSs Earl China (Heng Kang), (c) OpensieetMap conipliafs andm& s User

Commurity )




Stressor

Response

Priority Water Quality Parameters

Stream

Total Phosphorus (TFP)
Dissolved Reactive Phosphorus
(DRF)

Nitrate (INO;)

Nitrite (NO;)

Ammonium (NH,)

Discharge (for loading)

Total Suspended Solids (TSS5)*
E. coli*

Stream health
(macroinvertebrate 1BI)
Turbidity

Dissolved oxygen (DO)

Bay

Total Phosphorus (TF)
Dissolved Reactive Phosphorus
(DRF)

Nitrate (INO;)

Nitrite (NO;)

Ammonim (NH,)

Total Suspended Solids (TS5)*
E. coli*

Harmful Algal Blooms
Chlorophyll

Dissolved oxygen (DO)
Turbidity (secchi)
Muck

Beach closures

*These parameters are important to some stakeholders but not budgeted for the initial phase of
implementation. They may be added later.



Here is what you may see at tributary sampling sites:

e

USGS gaging station, Saginaw
River at Holland Avenue
David Karpovich photo

Alaina Seman (SVSU) photo

Site activities

Weekly tributary sampling at
18 locations

Continuous USGS stream
discharge measurements at
each location

Monthly USGS quality
control checks at each
location

Bay sampling during ice free
periods (April — October) on
a biweekly basis at 10
locations



Screenshot showing two-weeks of tributary monitoring results.

Site and sample information

I5GS station id Site D Site Natne
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504142000
504143220
E04143600
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504145000
504149000
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504155500
UE04156000
Us04157005
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Us04144500
504145000
Us04149000
U504150500
504151500
rE04154512
E04155500
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10552025 2:27pm
10552025 2:52pm
10/5/2025 1:5 1pm
10552025 3:2 2pm
1032025 1:534pm
10/2/2025 1:30pm
107242023 2:30pm
10/3/2025 2:24pm
10722023 12:48pm
107352023 2:55pm
10/4/2025 12:45pm
1042025 12:30pm
10/4/2025 1:05pm
10732025 3:20pm
1032025 12:22pm
10/2/2025 2:22pm
10/2/2023 1:58pm
10722025 1:40pm

15.4
18.4
15.4
18.2
20.5
19.3
19.4
19.7
19.9
19.4
17.4
17.7
18.1
20.1
19.9
20.2

18
18.4

17.3
15.4
17.1
19.5
21.1
19.8
204
2177
187
217
19.3

20
20.9
21.2
205
204
19.3
19.3

Please note: Non-detectable results are indicated by the negative of the detection limit.
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Highlights for data from 8/14/23 to 1/11/24.

Please note: The data highlights indicated below are based on a
relatively short time and provisional data. The areas circled on the map
are also estimates. Conclusions should not be drawn from the information
shown here. More complete treatment of the data will commence when
additional results are available.

The highest (based on averages)...

« [TSS Flint, Shiawassee, Tittabawassee, and Saginaw

Tributary WQ Monitoring Sites
Y¢ Tributary Monitoring Site
~w— Major Streams
Bay WQ Monitoring Sites

® Active Station e Concentrations are only one part of the picture.

@  Proposed Station Livseaa

D Spurces: Eed, HERE, Ganmin, Infermap, incrameant F Com ,é;uE C0, USGE, FAD,
Saginaw Bay HUBs i MPS, NRCAM, GeopBace, IGN, Kadaster NUp@ndpanca Suhvey' EsrlJapan, METL. .
g ¥ "= Egrl Chira (Hong Kang). (o) OpensieatMap contibltafs anomeGis User
Commuriy Vi) At




Cautionary example:
» loading calculation from provisional data

Saginaw River at Holland Avenue at Saginaw,
Ml - 04157005

Total Phosphorus concentration November 2, 2023 - November 2, 2023

measured by SVSU: Discharge, cubic feet per second
3740 ft3/s - Nov 02, 2023 01:50:00 PM EDT

0.055 mg/L "‘”‘”w\ N iR T

500
200 n

by USGS at time of sampling:

ft3/s

Instantaneous discharge measured " ’

3740 ft3/s

Concentration x Discharge = Load

Nov 02 03:01 AM Nov 02 09:01 AM Nov 02 03:01 PM Nov 02 09:01 PM

After unit conversion, the above numbers give
Data may be provisional

0.23 metric tons of Plyr

USGS online data at https://waterdata.usgs.gov/monitoring-location/04157005/

Please note: This calculation is for example purposes only. The load estimate is based on one water sample and one data point on the discharge
curve. Conclusions should not be drawn from this example. More complete treatment of the data will commence when additional results are available.



What can we do with loading information?

adillac

Lansing Haslett ¥ 5
ISR T - poorford . ) sterling /°
& oy . _Heights [
J [ Farminaton 1
— Hhlle

J
Rrealll ( /

Map taken from https://www.saswa.org/

Calculate seasonal and annual loads for
sediment and nutrients

Compare measured annual load with
GLWQA limit set for Saginaw Bay

Compare subwatershed load contributions

Understand what could be done and
where to reduce loading


https://www.saswa.org/

How will the new data be used?

Determine the nutrient and sediment loads from tributaries to the bay
|dentify priority sub-watersheds for soil and nutrient conservation
Evaluate and update the Saginaw Bay annual phosphorus loading target
Monitor progress of Saginaw Bay restoration

RECOMMENDED

PHOSPHORUS
LOADING TARGETS

FOR LAKE ERIE

1]

Doy Wei gt Bliormass (8T

0000 40000 BOC
-

g =

0 500 1004 1500 2000

blarch - July Maumee Reaer TP Load (M1

Example model-generated “stressor-response curve” used to
estimate updated Lake Erie phosphorus load target



Tributaries Dashboard

Water Quality in Saginaw Bay Watershed Story Map
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