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Montana	Wadeable	In-Stream	Water	Quality	Standards	
	
total-P:	0.025-0.15	mg/L	
total-N:	0.275-1.30	mg/L	
	
	



	
Montana	EfTluent	Limits	
	
	



Phased-In	Nutrient	Limits	

total-N	(mg/L)	 total-P	(mg/L)	

2016	 2021	 2026	 2036	 2016	 2021	 2026	 2036	

			Lagoons	 -	 -	 -	 ?	 -	 -	 -	 ?	

			Less	than	1.0	MGD	 15	 10	 8	 ?	 	2.0	 1.0	 0.8	 ?	

			More	than	1.0	MGD	 10	 8	 8	 ?	 1.0	 0.8	 0.5	 ?	



Training	Classes	

Free	Training	for	Design	Engineers:	
Bill	Oldham	(2009)	
JB	Neethling	(2010)	
Glen	Daiger	(2011)	
James	Barnard	&	David	Stensel	(2012)	

Free	Training	for	Wastewater	Operators:	
Paul	Klopping	(2010)	
Ron	Schuyler	(2011)	
Greg	Kidd	&	Grant	Weaver	(2012)	
Greg	Kidd	&	Grant	Weaver	(2013)	
Grant	Weaver	(2014)	
Grant	Weaver	(2015)	
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In-Plant	Technical	Support	

Big	Sky	(2014) 	 	 	 	Lewistown	(2013	&	2014)	
Billings	(2014) 	 	 	 	Libby	(2015)	
Bozeman	(2014) 	 	 	 	Lolo	(2014)	
Chinook	(2015) 	 	 	 	Missoula	(2013)	
Columbia	Falls	(2013,	2014	&	2015)	
Conrad	(2014	&	2015)	
Dillon	(2014)	
East	Helena	(2014	&	2015)	
Hamilton	(2015)	
Hardin	(2015)	
Helena	(2012,	2013,	2014	&	2015)	
Kalispell	(2014	&	2015)	
	
	



effluent total-Nitrogen effluent total-Phosphorus

Columbia Falls 10 7 32% 2.5 0.3 87%

East Helena 20 10 48% NR NR NA

Helena 7 5 31% 2.9 2.0 32%

Manhattan 10 8 21% 1.5 0.4 73%

Percent 
Reduction

Montana BNR wwtps Before 
(mg/L)

After 
(mg/L)

Percent 
Reduction

Before 
(mg/L)

After 
(mg/L)



effluent total-Nitrogen effluent total-Phosphorus

Big Sky 25 14 46% 1.3 1.4 -8%

Chinook 26 3 88% 2.8 0.3 89%

Conrad 35 5 85% 2.1 0.1 94%

Hamilton 7 3 54% 5.5 4.0 28%

Hardin 18 4 78% 2.1 2.4 -14%

Libby 32 21 34% 4.6 3.0 35%

Lolo 28 21 25% 4.6 4.4 5%

Percent 
Reduction

Montana non-BNR 
wwtps Before 

(mg/L)
After 

(mg/L)
Percent 

Reduction
Before 
(mg/L)

After 
(mg/L)





After	a	two-day	training	class	Operator	Keith	Thaut	began	cycling	aeration	
ON	and	OFF.	
	
After	one	site	visit,	Keith	began	cycling	the	air	in	the	sludge	digestion	pond	
and	returning	fermented	WAS	to	the	treatment	plant.		
	
	
EfTluent	nitrogen	dropped	from	25	mg/L	to	2	mg/L.	
EfTluent	phosphorus	dropped	from	2.5	mg/L	to	0.2	mg/L.		
Sludge	production	declined	by	more	than	50%.	
	

Conrad,	Montana	
0.5	MGD	
Population:	2,600	





Chinook,	Montana		
0.5	MGD		
Population:	1,300		





Helena,	Montana		
5.4	MGD		
Population:	30,000		





Regulatory	Support	is	Critical	

	
Biggest	Barrier	to	Optimization	is	Regulatory:	

										“Follow	Operations	&	Maintenance	Manual”	
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Regulatory	Support	Encourages	Optimization:	

“Basically,	we	are	training	operators	to	hide	their	O&M	Manuals	in	a	dark	
corner	somewhere	and	start	operating	their	systems	differently	than	they	
were	originally	designed	for…”	
	

Paul	LaVigne	
Program	Manager	

Water	Pollution	Control	State	Revolving	Fund	
Montana	Department	of	Environmental	Quality	

	

























Training	
$1,100	per	treatment	plant	
	

In-plant	technical	support	
$5,000	per	treatment	plant	
	

Cost	of	Operator	Training	&	Technical	Support	



Amherst,	 Massachusetts	 	 	 	 	 Athens	 North	Mouse	 Creek,	 Tennessee	 	 	 	 	 Athens	
Oostanaula,	 Tennessee	 	 	 	 	 Baileyton,	 Tennessee	 	 	 	 	 Barnstable,	 Massachusetts					
Bartlett,	Tennessee	 	 	 	 	Big	Sky,	Montana	 	 	 	 	Billings,	Montana	 	 	 	 	Bozeman,	Montana					
Chinook,	 Montana	 	 	 	 	 Colchester-East	 Hampton,	 Connecticut	 	 	 Columbia	 Falls,			
Montana	 	 	 	 	Conrad,	Montana	 	 	 	 	Cookeville,	Tennessee	 	 	 	 	Crossville,	Tennessee					
Dillon,	 Montana	 	 	 	 	 East	 Haddam,	 Connecticut	 	 	 	 	 East	 Helena,	 Montana					
Easthampton,	 Massachusetts	 	 	 	 	 Farmington,	 Connecticut	 	 	 	 	 GreenTield,	
Massachusetts	 	 	 	 	Hamilton,	Montana	 	 	 	 	Hardin,	Montana	 	 	 	 	Helena,	Montana					
Kalispell,	Montana					Keene,	New	Hampshire					LaFollette,	Tennessee					Lewistown,	
Montana	 	 	 	 	 Libby,	 Montana	 	 	 	 	 Livingston,	 Tennessee	 	 	 	 	 Lolo,	 Montana					
McKinleyville,	 California	 	 	 	 	 Missoula,	 Montana	 	 	 	 	 Montague,	 Massachusetts					
Newburyport,	Massachusetts	 	 	 	 	New	Hartford,	Connecticut	 	 	 	 	Norris,	Tennessee					
NorthTield,	Massachusetts	 	 	 	 	Nottingham	MUD,	Texas	 	 	 	 	Oak	Ridge,	 Tennessee					
Palmer,	 Massachusetts	 	 	 	 	 PlainTield	 North,	 Connecticut	 	 	 	 	 PlainTield	 Village,	
Connecticut	 	 	 	 	Portland,	Connecticut	 	 	 	 	South	DeerTield,	Massachusetts	 	 	 	 	South	
Hadley,	 Massachusetts	 	 	 	 	 SufTield,	 Connecticut	 	 	 	 	 Sunderland,	 Massachusetts					
Upton,	Massachusetts					WestTield,	Massachusetts					Windham,	Connecticut	
	



Today	
Operators	Make	a	Huge	Difference	!	
Nitrogen	Removal	
Wastewater	Habitats	
Design	Theory		
Process	Control	

Phosphorus	Removal	
Habitats,	Theory	&	Process	Control	

Case	Studies	

Tomorrow	
Cost-Savings	/	Sludge	Reduction	ModiTications	
Review	
Group	Discussion	&	Design				
	



Paul	LaVigne	
(406)	444-5321	
plavigne@mt.gov	
	
	

Grant	Weaver	
(860)	777-5256	

g.weaver@cleanwaterops.com	
	
	


