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1. Introductions / Project Roles

2.  What is a Watershed Plan?

3.  Project Steps and Schedule

3. How You Can Help! 

4. Discussion / Q&A



1. To comment or ask a question, click “Chat” on banner at bottom of screen

2. Type comment/question in chat box at lower right corner of screen)

3. Questions/comments will be read / discussed in Q&A after presentation

For Zoom audience: 



Project Blue Worcester: Goals

• Identify volume and suspected sources of key pollutants

• Set goals for restoration and protection of recreational and 
ecosystem resources

• Develop a strategy for reducing pollutants over the next 10 
years under the U.S. EPA’s planning framework

• Increase public awareness and build support for blue spaces



Project Roles

Watershed
Stakeholders

We need your help to identify: 
• Areas for stormwater mgt. improvements
• Known problem areas, such as:

 Erosion
 Flooding
 High pollutant loads

More on this later…



The 9 Required Elements of a Watershed Plan (US EPA)

H: Criteria to measure progress
I: Monitoring

F:  Implementation Schedule 
G: Interim Measurable Milestones 

E:  Public Information and Education 

D:  Estimate technical and financial assistance needed.

C: Develop management measures to achieve water quality goals.

B: Determine pollutant load reductions needed to meet water quality goals.

A:  Identify causes and sources of pollution requiring control.



Watershed 
Study Areas



Holden 
Reservoir 1

Cooks 
Pond

Holden 
Reservoir 2

Coes 
Reservoir

Patch 
Reservoir

Tatnuck Brook 
WatershedProject Steps and 

Components



Project Steps and 
Components

Indian 
Lake

Salisbury 
Pond

Mill Brook 
Watershed
Boundary

Mill 
Brook

Weasel 
Brook



Lake 
Quinsigamond

Flint 
Pond

Sewall 
Pond

Newton 
Pond

Project Steps and 
Components

Lake Quinsigamond 
Watershed Boundary



Step 1: Compile Data /  Data Management Plan

• Lots of data to wrangle!
• Volunteer monitoring data

• Watershed organizations

• State/Federal agencies

• Quality Assurance Project Plan (QAPP)
• Guides how (and which) data will be used



Step 2: Talk to You!

Conduct public workshops to provide project 
overview and solicit input on the WBP development. 

• One public workshop for each watershed

• Solicit early input to shape the plan’s development 
(more on this later!)



Step 3: Modeling and Analysis

Lake Loading Response Model (LLRM)

• Calculate pollutant loading
• Calculate WQ

Build Existing 
Conditions Model

• Based on available dataCalibrate

• Determine reductions needed 
to meet WQ Targets!

Load Reduction 
Analysis



What is Water Quality Modeling?

• Water quality models uses available information to explain and predict how a lake
or river behaves in response to pollutant loads.

• Models can inform watershed management decisions and help answer questions,
such as:

 How much pollutant load reduction is needed to meet water quality goals?

 Where should watershed management funds be spent to prevent algae blooms?

 What will lake/river water quality be like in 25 years?

 How will a lake/river respond to climate change?



Lake/Watershed 
Nutrient Dynamics



Land Uses in the 
Tatnuck Brook Watershed



Land Uses in the 
Mill Brook Watershed



Land Uses in the 
Lake Quinsigamond 

Watershed



Lake/Pond Trophic Classes



EUTROPHICATION: The natural process by which nutrients, organic matter and sediments 

gradually accumulate within a water body, resulting in decreased depth and increased biological productivity.

TIME

OLIGOTROPHIC MESOTROPHIC EUTROPHIC



1. Rate of Nutrient Supply

2. Climate

3. Shape of Lake Basin
• Depth
• Volume / Surface Area
• Watershed to Lake Area Ratio

Three Primary Factors Regulating Trophic State



Total Phosphorus (TP): causal variable
typically the “limiting nutrient” for
plant/algae growth in freshwater

Chl-a: response variable
photosynthetic pigment in plants, algae, 
cyanobacteria

Secchi disk: response variable
measures water clarity in response to algae,
sediment, water color, etc.

Trophic 
Class TP (µg/L)

Chl- a
(µg/L)

Secchi 
Depth 

(m)

Oligotrophic < 12 < 2.6 > 4

Mesotrophic 12 - 24 2.6 – 7.3 2 - 4

Eutrophic ≤ 24 ≤ 7.3 < 2

Carlson Trophic Status Index (TSI)

How Eutrophication 
is Measured



27

Each 10 point TSI increase = doubling of phosphorus,
2.8 fold increase in algal biomass

Oligotrophic Mesotrophic Eutrophic Hypereutrophic

Trophic 
State Index

Transparency 
(m)

Chlorophyll-a 
(ppb)

Total 
Phosphorus 

(ppb)

Carlson Trophic
Status Index (TSI)

How Eutrophication 
is Measured



Water Quality in 
Tatnuck Brook

Measuring 
Eutrophication

• Coes Reservoir examples

• Additional data graphs for Coes, 
Patch Reservoir, and Cooks Pond 
(at end if time allows) 



Coes Reservoir
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Coes Reservoir
Secchi Disk Water Clarity
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Water Quality in 
Mill Brook 
Watershed

• Indian Lake examples

Measuring  
Eutrophication



Indian Lake

Total Phosphorus
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Indian Lake
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Lake Quinsigamond 
Water Quality

Measuring  
Eutrophication



Lake Quinsigamond

Total Phosphorus

0

2

4

6

8

10

12

14

16

18

20

22

24

26

28

30

32

34

3/1/2016 2/19/2018 2/9/2020 1/29/2022 1/19/2024 1/8/2026

To
ta

l P
ho

sp
ho

ru
s 

(µ
g/

L)

Deep Spot (Surface Water Total Phosphorus (µg/L)
Summer Data (May 21- September 21), 2017-2024

North Deep Spot

South Deep Spot

Mesotrophic 
Range

Eutrophic 
Range

2017-2024
Median = 10.0 µg/L

Oligotrophic 
Range

2017-2024
Mean = 12.9 µg/L



Lake Quinsigamond
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Dissolved Oxygen (DO)
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GOALS
You gotta start somewhere

Step 4: Set Water Quality Goals



Step 4: Set Water Quality Goals

Setting WQ Goals: 
The Goldilocks Challenge

1. Too Extreme: goal not realistically attainable  

2.  Not Protective Enough: goal is achievable but may not prevent WQ impairments 

3. Just Right: goal is both realistically attainable and will prevent WQ impairments 

 Revise goal as needed based on new data, response to BMPs, etc.



Step 5: Assess Watersheds

• Watershed Field Assessment
Goal: Identify improvement sites for next phase of project 
(implementation/construction!); reduce pollutant loads

• Volunteer Survey
 Coordinate with watershed residents to identify 

“hotspots” for engineering assessment  

 details on how you can help at end of presentation…



Step 6: Develop an Action Strategy

• Develop strategy for structural and non-structural 
 NPS measures to reduce pollutant loading, achieve water quality goals

• Conceptual designs for 10-15 sites in each watershed (structural SCMs)



Proposed Improvements: 

1. Install asphalt berm on south side of parking 
lot; direct runoff into treebox filters.

2. Re-pave /re-grade parking lot to eliminate 
ponding and unwanted flow channels, 
promoting positive drainage to tree box filters. 

3. Increase vegetated buffer along shoreline areas 
with a double row of shrub plantings.

4. Stabilize steep slope with riprap and vegetation 

5. Install sediment traps in existing catch basins.

Example Sites



Proposed Improvements: 

Stabilize eroding bank with 
native vegetation / bio-
stabilization techniques. 

Pedestrian access point to 
remain.

Example Sites



Proposed Improvements: 

1. Develop 20-ft “no-mow” zone along 1000 feet of Bow Brook; stabilizing the bank and increasing pollutant uptake    
2. Stabilize roadway erosion with riprap

Example Sites







Step 7: Develop Final Plan

• Draft watershed plans for each watershed

• Three public hybrid meetings (one per watershed) 
to present the draft plans 

 Compile public feedback/comments

 Prepare responses to comments

• Final Watershed Plans (estimated by spring 2026)

The next phase of the project will 
be to build and implement the 
recommendations of the 
watershed plans!



• Guided by public input and 
desktop analysis

• Field assessment of watershed, 
pollution sources

Project Task: 
Lake Quinsigamond
Watershed Assessment



Structural BMPs



Non-Structural BMPs Public Education



Brainstorming for Watershed Assessment

Problem Type Description

EROSION
     -  Surface Erosion
     -  Road Shoulder Erosion
     -  Ditch
     -  Shoreline / Stream Bank
     -  Bare/uncovered soil/sand/salt stockpile

Severity:  Slight, Moderate, Severe

 Size:  Length/Width, Area



Brainstorming for Watershed Assessment

Problem Type Description

Culverts/Infrastructure Unstable Inlet/Outlet        Crushed/Broken
Clogged/Buried                  Undersized



Brainstorming for Watershed Assessment

Problem Type Description

Parking Lots Drains Directly to Waterbody
Evidence of Concentrated Flow



Brainstorming for Watershed Assessment

Problem Type Description

Shoreline Undercut                                            Erosion
Lack of Shoreline Vegetation         Unstable Access  





Brainstorming for Watershed Assessment
Problem Type Description

Waterfowl droppings; Pet waste Areas where flocks of geese/ducks congregate;             
Public areas with ongoing pet waste issues

Other (e.g., area to improve 
stormwater treatment)

Improve treatment; reduce flooding; 
increase infiltration; re-vegetate

Regatta Point Beach



Help identify “hotspots” for CEI’s engineering assessment

• Survey 123 field assessment form

• Complete on a mobile device or paper form – your choice

       

Volunteer Watershed Survey

or



  Survey 123: For mobile devices

       

Volunteer Watershed Survey

Web link: https://tinyurl.com/TatnuckSurvey 

QR code:

Instantly uploads your 
observations and photos!



  Survey 123: For mobile devices

       

Volunteer Watershed Survey

Web link: https://tinyurl.com/MillWatershedSurvey

QR code:

Instantly uploads your 
observations and photos!



  Survey 123: For mobile devices

       

Volunteer Watershed Survey

Web link: https://tinyurl.com/QuinsigSurvey

QR code:

Instantly uploads your 
observations and photos!



Hardcopy Data Form Guided Survey123 Form



Other Ways to Provide Watershed Hotspot Info:

Markups 
on a map



Other Ways to Provide Watershed Hotspot Info:

Email / 
Bullet List



Other Ways to Provide Watershed Hotspot Info:

Map / 
Notes



Other Ways to Provide Watershed Hotspot Info:

Any format that is easiest for you!

• The goal is to identify sites that CEI should take a closer look at during 
field investigations…any info is appreciated!  

• Please provide information by June 1st, 2025 



Examples of Helpful Information

• Erosion areas

• Shoreline areas lacking vegetation…or 
where vegetation could be improved 

• Waterfowl flocks (droppings)

• Public areas where pet waste pickup is an 
issue

• Areas where stormwater flows directly to 
waters 

• Stormwater infrastructure in poor condition

• Areas with flooding concerns 

Examples of “Not So Helpful” Information

• Neighbor complaints

• Photos without location / description 

• General trash/litter observations

• Areas of concern outside of the watershed

• Concerns/observations related to aquatic 
vegetation and algae



    Compile Data /  Data Management Plan

            Public Workshops / Public Engagement

                    Modeling and Analysis

                   Determine Water Quality Goals

    Assess Watersheds

           Develop Action Strategy

    Develop Final Plan

     
   

Step 1

Step 2

Step 3

Step 4

Step 5

Step 6

Step 7

ongoing

ongoing

November 2024

March 2026

Recap

ongoing



Any 
questions?

Discussion / Q&A



Please Volunteer for the 
Watershed Assessment!

• Place a dot sticker on the location(s) where 
you will survey

• Provide contact info on the sign-up sheet

• No need to commit right now

• Thank you!

• Type location and your contact info (name, email) in the chat box 
(lower right corner of screen)

For Zoom audience: 
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