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Manchester-by-the-Sea Collection System 
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Beach Street 
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Background and Acknowledgements 

Investigations into Tidal Intrusion Date Back to 2011 
 
Wright-Pierce: December 2012/January 2013 
•  Salinity Sampling, Video inspection, depth measurements in 12 SMH 

Woodard & Curran: October 2013 
•  Salinity Sampling in 9 SMH’s 

Woodard & Curran:  July 2014 
•  Salinity Sampling in 4 SMH’s 
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Infiltration and Inflow Investigations 

Woodard & Curran I/I Analysis Report December 2013 
•  Flow Metering Program  
•  Smoke Testing and Dyed Water Flooding 

 
Woodard & Curran SSES Phase II Report September 2014 

•  Flow Isolation 
•  Manhole Inspection 
•  CCTV Inspection 
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2012-2104 Salinity Sampling Locations 
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2012-2014 Sampling Data  

LEGEND	

Beach	Street	Area	

Harbor	Loop	Area	

WWTF	

Salinity	Tes1ng	Results	2012	-	2014	

Manhole	No.		
Salinity	(ppt)	

Dec	2012		Jan	2013	 October	2013	 July	2014		
156	 0.3	-	0.7	

155A	 0	-	4	

155	 0	-	0.3	

154B	

154A	 3.0	-	14	 2.9	-	12.2	

154	 0	-	35	

153	 2.8	-	6.1	

152	 1.6	-	30.6	

151	

2	 2.4	-	7.2	

1A	 3.9	-5.7	

1	 3.4	-7.4	

130	 0.3	-	2.6	

119	 N/A	-	4.5	

98	 0.2	-	0.3	

95	 0.2	-	2.8	

3	 0.6	-	3.9	

BEACH STREET: 
Salinity at high tide over 30 ppt in 2012. 
Dropped to 12-14 ppt in later investigations. 
 
HARBOR LOOP: 
Salinity at high tide 3-4 ppt.  
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Tidal Intrusion Source Identified 

•  Tidal source identified 

between SMH 154 and 

SMH155A January 2013. 

•  Service Lateral  

•  Estimate Flow: 29,000 gpd 

•  Repaired in September 2013. 
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Impacts of Tidal Intrusion 
at WWTF 
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Impacts of Tidal Intrusion at WWTF 

•  Discernable flow increases during high tide periods 

•  Increases in salt concentration can impact treatment 

performance 
o  Total Organic Carbon removal  

o  Oxygen Uptake Rate 

•  Operator routinely increases biomass in system in advance of 

significant tidal events. 
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Operations Data during Maximum High Tide 

TOTAL LBS 
15,600-16,600 

TOTAL LBS 
12,700-13,800 
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Operations Data during Maximum High Tide 

TOTAL LBS 
12,700-14,500 

TOTAL LBS 
15,400-17,800 
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2016 Salinity Metering 
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MH	119	(Harbor	Loop)	Salinity	Observed	During	High	and	Low	Tide	Events	
Salinity	Observed	During	High	Tide	Events	

Salinity	Observed	During	Low	Tide	Events	

Tidal	Depth	

AVG.	SALINITY	DURING	HIGH	TIDE:	1.4						
AVG.	SALINITY	DURING	LOW	TIDE:	0.3	
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Salinity	and	Depth	vs	Tidal	Depth	
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MH	119	(Harbor	Loop)	April	18,	2016	–	Neap	Tide	
Salinity	and	Depth	vs	Tidal	Depth	
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MH	151	(Beach	Street)	Salinity	Observed	During	High	and	Low	Tide	Events	
Salinity	Observed	During	High	Tide	Events	
Salinity	Observed	During	Low	Tide	Events	
Tidal	Depth	

AVG.	SALINITY	DURING	HIGH	TIDE:	2.3						
AVG.	SALINITY	DURING	LOW	TIDE:	2.0	
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Conclusions of 2016 Salinity Metering 

•  Harbor Loop 
o  Salinity and Depth increase as tidal height increases 
o  Impact seen at approximately 8.5 ft tidal height 

•  Beach Street 
o  Only Salinity increases as tidal height increases 
o  Salinity increase generally lags tidal height increase 
o  Impact greater when tidal height reaches approximately 10 ft 

•  Salinity increase from Beach Street source(s) are more significant 
than Harbor Loop source(s) 
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Beach Street Investigations 
•   2016 I/I Investigations Report 

•  18,000 ft CCTV 
•  375+ Manhole inspections 
 

•  Beach Street Investigations 
•  Beach Street and Tappan Street TV – Salinity 
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Beach Street CCTV Investigation Results 



www.tataandhoward.com 

 
 
Beach Street Location Plan 
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Beach Street Repair March 2017 

•  Emergency Contract 
•  DI section with Himax 

couplings 
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Harbor Loop Investigations 

•  December 2016 Harbor Loop Investigations 
•  Visual MH Inspections 

•  January 2017 Harbor Loop Investigations 
•  CCTV 
•  Visual MH Inspections 
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December 2016 Harbor Loop 
Visual and depth measurements taken 
before, during, after high tide. 

 
•  Results 

•  Depth of flow observed to increase 
during high tide MH’s 119-120 

•  No significant change in depth of 
flow upstream of MH 125. 

•  Recommended CCTV – Low Tide 
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2017 CCTV Harbor Loop Inspection (January) 
 
•  Performed around low tide 
•  Obstacles 

•   location 
•   high level of corrosion and build-up 

•  CCTV and heavy clean planned - 2017 Sewer 
Rehab Contract 
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Harbor Loop Approximate MH Locations 
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Looking Forward 

•  Salinity Meter Installation – Beach Street 

 

•  Cleaning and CCTV Harbor Loop – 2017 

Sewer Rehab Contract 
o  Shoreline reconnaissance – low tide 

o  Possible Smoke Testing 
–  Last performed October 2013 

May 30, 2017 
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Questions? 


