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•  History	of	biosolids	in	Concord	

•  Current	RDP	lime		
stabiliza-on	system	

•  2015	Biosolids		
Stabiliza-on	Evalua-on	

•  Short-term	plan	

•  Long-term	recommenda-ons	

•  Key	factors	in	ul-mate	path	forward	
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-  Plate and frame press 
-  Class B lime stabilization 
-  Land spreading through RMI 
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Multiple studies/upgrades 
to address process issues and 
fugitive odors and lime dust 

	

RDP Upgrade 
Underway 

 



•  Difficulty	mee-ng	Class	A		
with	varying	sludge	

•  Ineffec-ve	mixing	of	lime		
and	biosolids	

•  Fugi-ve	dust/odor	emissions	

•  Led	to	ven-la-on,	odor	control,	and	conveyor/
mixing	upgrades	2008-2010	

•  System	finally	running	well	for	past	5	years,	but	s-ll	
not	ideal…	



•  Class	A	and	B	lime	stabiliza-on	

•  Compos-ng	

•  Thermal	drying	

•  ATAD	

•  Incinera-on	

•  Landfill	

•  Anaerobic	diges-on	–	mesophilic,	thermophilic,	
thermal	hydrolysis	



•  One	of	several	completed	since	1999	
•  Goals	

§  Conduct	comprehensive	evalua-on	of	condi-on	and	
life	expectancy	of	RDP	system	
◗  Recommended	in	2014	Comprehensive	Evalua-on	
◗  City	has	contract	with	RMI	through	2021	for	trucking	and	
reuse	of	Class	A	lime	stabilized	solids	($29.10/wet	ton)	

§  Conduct	a	comprehensive	review	of	all	biosolids	
processing	and	reuse	op-ons	available	to	Concord	
◗  NH	DES	recommenda-on	





•  Great	shape	for	12	yrs.	of	service	

•  All	equipment	s-ll	func-oning	

•  Auger	heaters	are	weak	point	

•  Some	damage	to	Thermoblender	

•  Lime	dust/ammonia	emissions	
in	processing	room	and	garage		
not	acceptable	to	City	moving	forward	

•  Several	upgrade	op-ons	considered	



Compos-ng	

Class	A	lime	stabiliza-on	

Anaerobic	and	aerobic	diges-on	

Drying	–	mechanical	and	solar	greenhouse	

Incinera-on	

Gasifica-on	

Carboniza-on	

Dewatered	Biosolids	to	off-site	processing	



Demonstrated	
Technology	

Scalable	to	
Concord’s	
needs	

Poten-al	for	
off-site	odors	

End	market	
for	processed	
biosolids	

Possibility	of	
public-private	
partnership	



•  Not	demonstrated	

§  Carboniza-on,	gasifica-on	and	thermal	hydrolysis	

•  Not	scalable	

§  Incinera-on	

•  Odor	poten-al	too	high	

§  Compos-ng	and	solar	greenhouse	drying	

•  Landfilling	

•  Public-private	partnership	

§  S-gma	of	being	dumping	ground	for	the	region	

§  Concerns	with	odors	–	historical	issues	in	Concord	



•  3	Class	A	Lime	Stabiliza-on	
§  Retain	RDP	long-term	
§  Schwing	Bioset	
§  FKC	screw	press	

•  3	Diges-on	
§  Temperature	or	Two	Phase	Anaerobic	Diges-on	
§  Mesophilic	Anaerobic	Diges-on	with	Drying	
§  Autothermal	Thermophilic	Aerobic	Diges-on	



Good	Indoor	
Air	Quality	

Process	
Stability	and	

Control	

Simple	and	
operate	and	
maintain	in		
8-hour	shie	

Minimal	
recycle	loads	
to	WWTF	

Poten-al	for	
energy	
recovery	

End	product	
quan-ty	and	

quality	



•  RDP	
•  Schwing	Bioset	
•  FKC	Screw	Press	



PROS	 CONS	

No	energy	recovery	

Full--me	staffing	required	

Poor	process	control/
stability	

Poor	air	quality	

Limited	recycle	loads	
impact	

No	post	processing	
required	

Stackable,	dry		
end	product	

Simple	to	operate	

Odors	when	spreading	Very	cost	effec-ve	-	
exis-ng	

50	U.S.	installa-ons	
Calcium	satura-on	issues	

Highest	biosolids	quan-ty	



PROS	 CONS	

Calcium	satura-on	issues	

Requires	post	processing	

Poor	end	product	quality	

No	energy	recovery	

Simple	to	operate	

Limited	staffing	required	

Good	process	control/
stability	

Fully	enclosed	good	air	
quality	

High	biosolids	quan-ty	

30	U.S.	installa-ons	

Limited	recycle	loads	



PROS	 CONS	

24/7	opera-on	

High	biosolids	quan-ty	

Calcium	satura-on	issues	

No	energy	recovery	

Limited	recycle	loads	

Simple	to	operate	

Good	process	control/
stability	

Good	air	quality	

3	U.S.	installa-ons	





CONS	

High	recycle	loads	

Complex	process	x	2	

24/7	opera-on	

PROS	

Excellent	biosolids	quality	

Good	energy	recovery	

Good	process	control/
stability	

Fully	enclosed	good		
quality	air	

30	U.S.	installa-ons	

Lowest	biosolids	quan-ty	





CONS	

Highest	recycle	loads		
to	WWTF	

Complex	process	

Numerous	interna-onal	
installa-ons,		but	only	4	U.S.		

PROS	

Highest	energy	recovery	

8-hour	staffing	due	to	
automa-on	

Good	process	control/stability	

Fully	enclosed,	good	air	quality	

Excellent	biosolids	quality	

Lowest	biosolids	quan-ty	





CONS	

No	energy	recovery	

Moderately	complex	process	

PROS	

Excellent	biosolids	quality	

8-hour	staffing	due	to	
automa-on	

Good	process	control/stability	

Fully	enclosed,	good	air	quality	

Low	biosolids	quan-ty	

Low	recycle	loads	to	WWTF	

40	U.S.	installa-ons	





•  MAD	dropped	due	to	complexity		
and	24/7	

•  TPAD/2PAD	and	ATAD		
carried	forth	

•  Both	~	$20	million	capital	cost	
•  TPAD	lower	life-cycle	cost		
due	to	lower	energy	requirements	

•  Split	decision	
§  Staff	more	comfortable	with	ATAD	and	more	installs	
§  TPAD/2PAD	lower	life	cycle	cost	(electric)	but	far	less	
installs	







•  Very	cost	effec-ve,	25%	the	cost	of	diges-on	
•  But,	not	desirable	long	term	

§  Highest	biosolids	quan-ty,	lowest	biosolids	quality		
§  No	poten-al	for	energy	recovery	
§  Higher	operator	alen-on	required	
§  Concerns	with	air	quality	

•  However,	good	short	term	op-on	
§  Upgrade	RDP	and	ven-la-on	-	~$2	million	
§  Low	cost	-pping	fee	in	place	through	2021	



•  Some	form	of	diges-on	–	consistent	with	
2006	and	2014	studies	

•  TPAD/2PAD	lowest	life	cycle	costs,	but	
•  City	staff	prefer	ATAD	

§  Familiarity	with	equipment	
§  Many	more	U.S.	installs	
§  Concord	WWTF	typical	size	of	ATAD	installs	

•  So,	what’s	next?	







•  TPAD/2PAD	life-cycle	cost	s-ll	cheaper	with		
lower	electricity	cost	
§  capital	cost	of	TPAD/2PAD		
lower	than	ATAD	

•  Upgrading	RDP	allows	-me	for…	
§  further	advancement	of	TPAD/2PAD	technology	
§  Allow	for	more	U.S.	installs	
§  preliminary	designs	to	nail	costs	
§  Possible	development	of	alterna-ve	power	sources	
to	stabilize	electricity	rates?	

§  Possible	merchant	facility	for	offsite	processing?	



•  Over	past	two	years	
§  High	of	$0.147/kWh	
§  Low	of	$0.112/kWh	
§  Average	of	$0.132/kWh	

•  New	solar	PV	in	cornfield	next	to	WWTF	
§  20	year	fixed	price	of	$0.086/kWh	just	for	supply	
§  Essen-ally	equal	to	current	supply	price	for	WWTF	
§  Will	offset	other	higher	price	electricity	users	in	
Concord	



Ques-ons?	


