
Willard Beach Water Quality Monitoring &
Piped Infrastructure Improvements

Fred Dillon - Stormwater Program Coordinator



Municipal Piped Infrastructure



Municipal Piped Infrastructure



Willard Piped
Infrastructure



• ~223 acre watershed

  

• ~2,000’ sandy beach

• 7 public access points

• Used year-round

• WQ monitoring since 1997

• MHB participant since 2003

Willard Beach Watershed
Willard Beach
Stormwater

Catchment Areas



• ~223 acre watershed

(41% Impervious Cover)

• ~2,000’ sandy beach

• 7 public access points

• Used year-round

• WQ monitoring since 1997

• MHB participant since 2003

Willard Beach Watershed

• History of elevated bacteria 
levels w/ numerous advisories

Willard Beach
Impervious Cover







• Identify & eliminate pollution 
sources ASAP

• Maintain & update stormwater 
infrastructure mapping

MS4 Permit Requirements 
Illicit Discharge Detection & Elimination (MCM3)
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2023 WB17 & Wil-02 Enterococcus Results

WB17 Entero Wil-02 Entero MHB Threshold

WB17>Wil02 19
Wil02>WB17 3

WB17>MHB 13
Wil02>MHB 7

2023 Beach & WB17 Entero Results



• Watershed activities
• Beach activities
• Storm drain re-growth
• “Out there” (Casco Bay)
• Wrack (sea weed, etc.)
• Sewers to storm drains

Potential Bacteria Sources



• Watershed activities
• Beach activities
• Storm drain re-growth
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Potential Bacteria Sources



Co-Located Sewers & Storm Drains

Stormwater
Sewer

INFILTRATION EXFILTRATION



Sample 
Date

Entero
MPN/
100mL

OB
(ug/L)

HB
(CEs / 

100mL)

Entero
MPN/
100mL

OB
(ug/L)

HB
(CEs / 

100mL) Entero
OB

(ug/L)

HB
(CEs / 

100mL)

Entero
MPN/
100mL

OB
(ug/L)

HB
(CEs / 

100mL)

Entero
MPN/
100mL

OB
(ug/L)

HB
(CEs / 

100mL)
Precip 1 
day prior

Precip 2 
days prior

9/21/23 86 110 1,578 158 98 405,614 63 99 4,578 171 75 179,501 31 37 14,774 0 0.95

DM0332 WB17 (DM1045) PrecipDM0294 CB3294CB1599

WB17

DM0332

DM0294
CB3294CB1599

Date: 11/9/23 by F. Dillon
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9/21/23 Willard SW System HB Results

2023 SW System WQ Results (9/21)

Human Bacteroides is specific for fecal contamination from human sources



WB17

DM0332

DM0294
CB3294CB1599

Date: 11/9/23 by F. Dillon
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10/31/23 Willard SW System HB Results

Sample 
Date

Entero
MPN/
100mL

OB
(ug/L)

HB
(CEs / 

100mL)

Entero
MPN/
100mL

OB
(ug/L)

HB
(CEs / 

100mL) Entero
OB

(ug/L)

HB
(CEs / 

100mL)

Entero
MPN/
100mL

OB
(ug/L)

HB
(CEs / 

100mL)

Entero
MPN/
100mL

OB
(ug/L)

HB
(CEs / 

100mL)
Precip 1 
day prior

Precip 2 
days prior

10/31/23 345 120 1,231 657 94 475,789 373 136 1,198 798 76 24,282 171 27 16,838 0.72 0.85

DM0332 WB17 (DM1045) PrecipDM0294 CB3294CB1599

2023 SW System WQ Results (10/31)

Human Bacteroides is specific for fecal contamination from human sources



March 2024 Sewer Lining

~400’



Private Sewer Service Lines



Private Sewer Service Lines

~15 services



City
Responsibility

Typical Private Sewer Line Diagram*

*Adapted with permission from Long Beach (CA) Water

Open
JointBroken

Pipe
Grease

PlugRoot
Intrusion

Private Sewer Service Lines



DM1045

CB3294CB1599

DM0294

- Willard Stormwater System Entero & OB Results – 1/11/24 (2.25” rain)

DM0740

NOTES: rain for prior 48 hr; entero threshold = 104; OB threshold = 100; NS = not sampled; WB17 submerged on 1/11/24

Date: 4/22/24 by F. Dillon



WB17

Wil-02

CB3294CB1599

DM0294

- Willard Stormwater System Entero & OB Results – 4/18/24 (0” rain)

NOTES: rain for prior 48 hr; entero threshold = 104; OB threshold = 100; NS = not sampled; 2 Coolidge sewer segments lined in March 2024

Date: 4/22/24 by F. Dillon



WB17

Wil-02

CB3294CB1599

DM0294

- Willard Stormwater System Entero & OB Results – 5/2/24 (0.18” rain)

NOTES: rain for prior 48 hr; entero threshold = 104; OB threshold = 100; NS = not sampled; tide nearly completely low when Wil-02 sample collected

Date: 4/22/24 by F. Dillon

DM1166



Storm Drain Lining (CWSRF)



Storm Drain Lining (CWSRF) – Fall 2024
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