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Background	
Town	of	Newmarket	

Loca,on	-	Project	 Slide	3	

Water	&	Sewer	Service	
•  Service	Popula,on:	8,000	

Water	Treatment		
•  3	groundwater	wells	
•  One	water	storage	tank	

Wastewater		
•  Treatment	Facility	(0.85	ADF)	
•  Lamprey	River	discharge	
•  6	Pump	Sta,ons	
•  14	miles	of	gravity	sewer	
•  6,200	LF	of	force	mains	



History	
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Primary	Clarifiers	

Sludge	Drying	Beds	

Chlorine	Contact	Tank	

Maintenance	Building	

Anaerobic	
Digesters	

Or ig ina l 	WWTF	1967	
Pr imary 	Fac i l i ty 	



History	
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1985	Upgrade	
Secondary 	Treatment 	

Chlorine	Contact	Tank	

Trickling	Filters	

Gravity	Thickener	

Secondary	Clarifiers	



History	
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1990s 	Upgrades 	
Dewater ing , 	Gr i t , 	Headworks 	

Dewatering	(1990)	

Grit	System	(1999)	
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Permitting	&	Planning	

2 0 0 2 	 2 0 0 9 	 2 0 1 1 	 2 0 1 2 	

NHDES	Great	
Bay	Study	

Water	quality,	
TN	concerns	

AOC	
TN	<	8mg/L	within	5	years	
Non-point	source	TN	

Facility	Plan	
	

TN	<	5	mg/L	

EPA	Issues	
NPDES	Permit	

TN	<	3mg/L	
Town	nego,ates	

AOC	with	EPA	

Facility	Plan	
Update	

TN	<	5	mg/L,	op,on	
for	TN	<	8	mg/L	
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Permitting	&	Planning	

Schedule 

Stakeholder 
Concerns 

Affordability 
Concerns 

Tight Site 

Capacity 
Needs 

NPS- 
Nitrogen 

Flexibility  
for Future 

 N Stds- 
Interim-8mg/l 
Future-3mg/l 

$14.1M	Project	
Largest	Public	
Works	project	in	
Town’s	history!	
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Project	Goals	

Short	Term	
•  Comply	with	AOC	interim	permit	limit		

Long	Term	
•  Posi,on	Town	for	future	EPA	Permit	limit	
•  Flexibility	for:	
•  Future	Growth	
•  Reliability	
•  Opera,ons		
•  Process	staging/sequencing	



𝒂𝒎𝒎𝒐𝒏𝒊𝒂 𝒏𝒊𝒕𝒓𝒐𝒈𝒆𝒏→𝑵​𝑶↓𝟐 →𝑵​𝑶↓𝟑 	
↓	

​𝑶↓𝟐 	
↓	

​𝑶↓𝟐 	

𝑵​𝑶↓𝟑 →​𝑵↓𝟐 	+	OH	+	energy	
	

↓	
𝐵𝑂𝐷		

Primary 
Clarifier 

Anoxic Zone 
[Denitrification] 

 
 

Secondary 
Clarifier 

Aeration Basin 

Oxic Zone 
[Nitrification] 

 
 

Return Activated Sludge 

𝑖𝑛𝑡𝑒𝑟𝑛𝑎𝑙 𝑛𝑖𝑡𝑟𝑎𝑡𝑒 𝑟𝑒𝑐𝑦𝑐𝑙𝑒		

BOD, 

NH3


Anoxic 
Zone 

 
 

Oxic 
Zone 

 
 

Process	Evaluation	

4	Stage	Bardenpho	Process	
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Dual	Funding	Approach	

NHDES	–	State	Revolving	Fund	Loan	
•  1%	interim	interest	
•  $1.76M	principal	forgiveness	

USDA	–	Rural	Development	Loan	and	Grant	
•  RD	Grant:		$1.96M	
•  $10.34M	low	interest	long	term	loan	

$3.7	M	savings,	25%	of	total	project	cost		
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Bid	Approach	
Project	Funding	
	

•  Maximize	grant	and	principal	forgiveness		

•  Bid	alterna,ves	
1.  Primary	Clarifier	Mechanisms	
2.  Sludge	Dewatering	Equipment	and	Modifica,ons	
3.  Yard	Waste	Pump	Sta,on	Upgrades	
4.  Plant	Water	System	Upgrade	
5.  Parshall	Flume	Upgrade	
6.  Creighton	Street	Pump	Sta,on	Modifica,ons	
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Preliminary	Design	2014	to…	

13	

Design	Design	

…today	
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Construction	
Comprehensive	Upgrade	Sludge	Storage	&	Pumping	

Pump	Staaon	

Yard	Pump	Staaon	

Dewatering	Upgrades	

Primary	Clarifiers	

Secondary	
Treatment	

Control	Building	



Project	Overview	
Influent	Fine	Screen	(Pump	Staaon)	
•  ¼-inch	perforated	plate	
•  Integrated	screenings	washer/compactor	
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Primary	Clarifier	Upgrade	
•  Deferred	to	2018	

Project	Overview	



Sludge	Pumping	Upgrades	
•  RAS	Pumps	
•  WAS	Pumps	
•  Primary	Sludge	Pumps	
•  Dewatering	Pumps	

Project	Overview	



Sludge	Storage	
•  Primary	and	secondary	sludge	
•  Aerated	Storage	Tanks	
•  PD	Blowers	
•  Grinder		

Project	Overview	



Project	Overview	
Dewatering	Upgrades	
•  Screw	Press	
•  Loading	Conveyors	



Control	Building	

Aeraaon	Tanks	

Secondary	
Clarifiers	

Project	Overview	
Nutrient	Removal	Upgrade	
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Project	Overview	
Control	Building	
•  Office	Space	
•  Laboratory	
•  Process	Equipment	



Aeraaon	Tanks	
•  Two	trains,	4	Stage	Bardenpho	
•  18-k	depth	
•  690,000-gallons	

						Influent	
Oxic	

				Anoxic	

						Internal	Recycle	

Project	Overview	
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Secondary	Clarifiers	
•  50-k	diameter	
•  Suc,on	header	

Project	Overview	



Challenges	
Site	Constraints	

West:	Significant	Ledge,	Steep	
Increase	in	Grade	

East:	Lamprey	River,	
Floodway	

North:	Significant	Ledge,	
Steep	Decrease	in	Grade	

South:	NH	F&G	Access,	Town	
DPW,	Driveway	
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North	
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North	
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North	
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North	



Challenges	
Geotechnical	Concerns	
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•  12-20	feet	of	sog	marine	clay	
•  800	foundaaon	piles	
•  3	g	thick	layer	load	distribuaon			

Geotechnical	
Concerns	

Challenges	
Geotechnical	Concerns	



Challenges	
Geotechnical	Concerns	
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Challenges	
Geotechnical	Concerns	
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Challenges	
Geotechnical	Success	
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Treatment	Results	
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User	Rate	Impacts	
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Future	Planning	
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Equipment	
Replacement	Fund	
•  System	wide	

approach	
•  Equipment	

forecas,ng	
•  $150,000/year	for	

capital	
improvements		
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Collaboration	
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