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Concerns at Sugar Creek Lake

City’s sole source of drinking water

Nutrient loading — Phosphorus and Nitrogen

Sediment loading
e Organic material
e Erosion

* Loss of lake storage volume for water supply




Source Water Protection Planning Process

* Engage Stakeholders

e Assess and analyze available data and information — water
quality and quantity

e Present data and information to stakeholders
e Define and prioritize goals

e Determine practical steps to implement a plan
* Include all of the above in a written plan

e Stakeholder review of the plan




Source Water Protection Grant

e Administered by Missouri DNR, Public Drinking Water Branch

 Promote source water protection awareness, education, and
implementation

e Provide funding aligned with these goals
 Encourage local planning to protect and enhance water supply
e Support practices that improve drinking water source quality

 Develop an updated source water protection plan for Sugar
Creek Lake




Past Planning and Actions

2004 Source Water Protection Plan

Collection of lake sample data

Water plant upgrades

Algae treatment

City Stormwater Management Plan update

On-site residential wastewater systems




Challenges with Water Treatment

2001 DBP study indicated
additional treatment
required to remove
organics

Plant upgrade in 2007-
2008

Switched disinfectant in
2008

Problems not fully resolved




The Problems with Algae

e Often Phosphorus is the driver, but can be Nitrogen
— Nutrients, temperature and sunlight
e Blue-green — cyanotoxins harmful to human and aquatic life
e Other algae —
— Decay of algae can cause a decrease of dissolved oxygen
—Taken up in fish gills
— Blocks sunlight
— Leads to fish kills and ecological impacts
— Bright green water — not appealing for recreation
— More difficult to treat for drinking water
— Organic material can lead to disinfection by-products (DBPs)
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Algal Growth and Treatment




Algal Growth and Treatment

e Self-contained ultrasonic
algae controller reduces -
- | . the need to treat algae,

e ~—butdoes not reduce =~
B e e ) T S T




Planning Cycle

(0 Identify what we \ ( e Take steps toward )
intend to do go?ls a.nd
« Define how to objectives
implement * Engage
stakeholders to act

J

Actions Results

s

Did we proceed

according to the

plan?

¢ What objectives are
still outstanding?

e How can we
improve?
e Are there goals
that should be
. revised?

J




Planning
Process &
Stakeholder
Groups

* Planning Team

e Core Committee

e Citizen’'s Cabinet

» General Public




2018-2019 Planning Process

Core

Stakeholder Survey Committee

Planning
Team

Public
Stakeholder

' Meetings

Ideas

Insights
Concerns
Participation




Developed a Statement of Purpose

Source Water Protection Plan Purpose Statement

“To develop a voluntary program that results in
best management practices (BMPs) for
activities on Sugar Creek Lake and its
watershed.”




Stakeholder Input and Concerns

e Why is it important?

e Sources of pollution in the watershed

e What the data means

 Who needs to be informed?

 What are the main issues?

e How can we begin to address the issues?

 Who will pay for solutions?
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Lakeshore Property Ownership
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| Randolph County Parcels
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. City Sampling Location

® Volunteer Sampling Location
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Sugar Creek Lake Watershed

e 7,000 acres in the watershed, 322 acre lake surface area

e Land use (based on 2016 NLCD) varies, most is rural with:
— 24% cultivated crops
— 30% pasture/hay
— 27% forested land
— 19% other (surface water, residential, light industrial, roads, etc.)

* Most of the land under agricultural production is largely unterraced cropland
— 50% soybeans
— 30% corn
— 20% wheat

e Asignificant amount of land formerly under ag production (nearly 400 acres) is
set aside in CRP
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National Land Cover Data Analysis

e Delineated nine sub-watersheds

 Reviewed and applied loading rates, per acre per year based
on land use types (using 2016 NLCD)

— Total Nitrogen
—Total Phosphorus
—Total Suspended Solids

e Created maps to show most recent data geographically
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Missouri Lake Nutrient Criteria

10 CSR 20-7.031(5)(N)

Table L.: Lake Ecoregion Chl-a Response Impairment Threshold Values (ug/L)

Lake Ecoregion Chl-a Response Impairment Thresholds
Ozark Border 22
Ozark Highland 15

Table M: Lake Ecoregion Nutrient Screening Threshold Values (ug/L)
Nutrient Screening Thresholds

Lake Ecoregion

TP TN Chl-a
843
Ozark Border 40 733 13
Ozark Highland 16 401 6




Minimum Data Requirements for MDNR

Assessment

1. At least four samples collected between May 1 and September
30 under representative conditions;

2. Each sample must have been analyzed for at least Chl-a, TN, TP,
and Secchi depth;

3. At least three years of samples (years do not have to be
consecutive). Data older than seven years will not be
considered;

4. Data collected under a Quality Assurance Project Plan (QAPP).




Nutrient response impairment threshold

10 CSR 20-7.031(5)(N)

e 30 ug/Lis set for Chl-a in the Plains Ecoregion

 |f the seasonal (May-Sept) geometric mean for Chl-a exceeds
the response impairment threshold in more than 1 of the last
3 years, the lake will be listed as impaired.

e MDNR evaluation of data would occur during their biennial
review



Seasonal Chl-a Concentrations
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Nutrient screening threshold

10 CSR 20-7.031(5)(N)

* |f the geometric mean of Chl-a, TN or TP exceeds the nutrient
screening threshold, then the response assessment endpoints
will be evaluated

e Response assessment endpoints include:

1.
2.

Occurrence of mortality events for fish and other aquatic organisms
Excursions (> 10% of samples) from dissolved oxygen or pH criteria
Cyanobacteria counts in excess of 100,000 cells/mL

Observed shifts in aquatic diversity (MDC reports)

Excessive levels of mineral turbidity that consistently limit algal
productivity during the period of May 1 — September 30




Seasonal TN Concentrations

State of Missouri TN
Screening Level: 843 pg/L
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Seasonal TP Concentrations

State of Missouri TP
Screening Level: 49 pg/L
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Stream Power Index and Universal Soil Loss

Equation (USLE)

e Stream power index (SPI) is a measure of the erosive power of
flowing water

SPI is based on slope and contributing area

USLE predicts soil loss or erosivity in the watershed
 |dentified ravines of higher and lower risk
e |dentified areas that are likely higher contributors of soil loss

e Created maps to display results of analysis




Stream Power Index and Soll Erosivity
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High Risk Ravines for Erosion




Missouri DNR Lake Yield Study

Jointly funded by MDNR, USGS, and Moberly

Effective partnership to update this study

e City average daily water demand is 1.33 MGD

2003 Study by MDNR - 1.2 MGD “optimal yield” in the record
drought year

e Based on 2003 USGS bathymetric survey

2018 USGS bathymetric survey captures 15 year change




2018 USGS Bathymetric Survey
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MDNR Lake Yield Study Results

 Based on 1.33 MGD average daily demand

e HEC-ResSim model; 2003, 2018 and 2033 storage curves

e 2018: 240 ac-ft reduction in volume = 78 MG or 58 days of
supply

e 4.6% volume loss

e Two Scenarios — with and without seepage
—Scenario 1 (no seepage): 1.4 MGD yield
—Scenario 2 (with seepage): 1.17 MGD

Projected volume loss by 2033 = 469 ac-ft = 153 MG
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Source Water Protection Plan Content

e History of previous planning and actions
e Planning process and stakeholder groups
e Stakeholder input and survey results

e Goals, objectives and strategies

e Watershed information and data

e Results of data analyses

e Results of the MDNR Lake Yield Study

e Approach to implementation of the Plan




Define Goals, Objectives and Strategies

e Goals are the higher level vision for what we want to achieve
e Objectives & strategies define the step-by-step process of getting there

Implement
soil
conservation

practices Increase use

Objectives/
— Inspect high of

Strategies risk ravines stormwater
BMPs

Improve
Water
Goal Quality




Goals of the Plan

 Goal 1: Maintain and improve water quality for drinking water
and aquatic life uses in Sugar Creek Lake.

e Goal 2: Maintain a sustainable quantity of water supply for the
City of Moberly and its customers.

e Goal 3: Provide ongoing opportunities for public and
stakeholder engagement regarding water quality and quantity
at Sugar Creek Lake and for the City of Moberly.




Example Objectives of the Plan

e Collect additional data to improve understanding of pollutants
in the lake.

e Better identify sources of pollutants in the lake and watershed.
e Understand current water supply source capacity.

e Understand current and future water demands and account
for economic development.

e Consider all funding options.

e Continue to engage to establish support for the plan from the
public/stakeholders.




Finalizing and Implementing the Plan

USGS Bathymetric Survey and Change Analysis — April 2019

MDNR Lake Yield Study — June 2019

e Source Water Protection Plan — Draft

Public Meeting on Draft Plan

Finalize plan and send to MDNR
* Implementation: first steps
—continue stakeholder engagement

—consider projects outlined in strategies




Questions?
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