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Introduction:	
					The	city	of	Afton,	located	15	miles	east	of	downtown	St.	Paul,	is	mostly	open	and	rural	
except	for	the	old	village	along	the	St.	Croix	River.		The	residents	have	a	high	regard	for	
their	environment	and	want	to	maintain	its	rural	character	(Afton	Comp	Plan,	2010).		Low-
density	development	with	private	wells	and	single-family	and/or	cluster	septic	systems	
have	provided	Afton	with	sustainable	neighborhoods	with	minimal	impact	on	the	
environment.		Zoning	in	the	western	half	of	the	city	is	mostly	agriculture,	and	the	eastern	
half	is	mostly	rural	residential.	
	
Afton	residents	were	invited	to	participate	in	a	water-sampling	project	in	October	2016.		
Samples	were	for	the	analysis	of	nitrates,	and	59	residents	participated.		Many	residents	
have	participated	in	nitrate	samplings	before,	and	have	appreciated	knowing	the	quality	of	
their	water.	
	
The	purpose	of	sampling	was	to	(1)	determine	the	current	general	distribution	of	nitrate	
concentrations	and	(2)	determine	baseline	nitrate	levels	in	the	Village	before	hookups	to	
the	community	septic	system.	
	
	
Methods	and	Approach:	
					The	Washington	County	Department	of	Health	and	Environment	sent	participants	a	
sample	bottle,	forms	for	recording	pertinent	sampling	information,	and	sampling	
instructions.		Participants	brought	their	water	samples	to	Afton	City	Hall	the	morning	that	
the	samples	were	collected.		Volunteers	at	city	hall	delivered	the	samples	to	county	health	
by	10:00	AM.		Then	a	courier	picked	up	the	samples	from	county	health	and	delivered	them	
to	a	contract	lab	for	timely	nitrate	analysis.	
	
	
	A	Brief	Discussion	About	Nitrates:	
					Nitrate	is	a	naturally	occurring	compound	that	is	found	in	air,	soil,	water,	and	plants.		
Nitrate	is	also	added	to	the	environment	by	way	of	fertilizers	and	human	and	animal	
wastes.	
	
					Too	much	nitrate	in	drinking	water	poses	a	risk	to	infants	under	six	months	of	age.		
Primarily	because	of	this	risk,	the	federal	drinking-water	standard	for	nitrate	is	10	mg/L	
(milligrams	per	liter)	of	nitrate-nitrogen.		This	limit	is	mandatory	for	all	public	water	
supplies	and	recommended	for	private	wells.	
	
					If	an	infant	is	fed	water	or	formula	made	with	water	that	is	high	in	nitrate,	a	condition	
called	methemoglobinemia	or	“blue	baby	syndrome”	can	develop.		Bacteria	that	are	present	
in	the	stomachs	of	infants	can	convert	nitrate	to	nitrite,	a	compound	that	can	interfere	with	
the	ability	of	the	infant’s	blood	to	carry	oxygen.		As	an	infant	ages,	its	stomach	acidity	
increases,	reducing	the	numbers	of	nitrite-producing	bacteria.		After	six	months,	the	
conversion	of	nitrate	to	nitrite	in	the	stomach	no	longer	occurs.		Most	adults	can	consume	
large	amounts	of	nitrate	with	no	ill	effects.		In	fact,	the	average	adult	in	the	United	States	
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consumes	about	20-25	milligrams	of	nitrate-nitrogen	every	day	in	food.	
http://www.health.state.mn.us/divs/eh/wells/waterquality/nitrate.html		
	
					In	2014,	the	Minnesota	Department	of	Agriculture	looked	at	nitrates	in	select	townships	
and	cities.		Cottage	Grove	and	Denmark	Township	were	in	this	group.		To	add	some	
perspective,	28	percent	of	the	private	wells	tested	in	Cottage	Grove	had	results	above	10	
mg/L,	and	Denmark	Township	had	14	percent	above	10	mg/L	.	
http://www.mda.state.mn.us/protecting/cleanwaterfund/gwdwprotection/~/media/Files/chemicals/nfmp/washington2014sum.pdf	
	
The	latest	testing	in	Afton,	on	the	other	hand,	shows	results	above	10	mg/L	for	3	percent	of	
wells	sampled.	
	
Results	and	Discussion:	
					Historical	data	from	the	Minnesota	Department	of	Health	were	obtained	for	the	period	
2005-14.		These	consist	of	194	nitrate-nitrogen	(NO3-N)	sample	results	from	private	wells	
in	Afton.		These	results	can	be	compared	to	the	sampling	that	was	done	in	October	2016.		
Tables	1	and	2		show	the	historical	and	October	2016	data,	respectively.	
	
					Five	percent	of	the	194	samples	collected	from	2005-14	have	values	>10	mg/L;	80	
percent	of	these	occur	in	the	ag	area,	mainly	located	in	the	western	part	of	Afton.			Two	
samples	(3	percent)	of	the	59	collected	in	2016	are	above	10	mg/L.		Both	samples	are	from	
wells	in	the	ag	area	–	sections	17	and	19.	
	
					Figure	1	shows	the	mean	and	median	values	of	the	historical	data	and	the	individual	
values	of	the	59	NO3-N	results	collected	in	October	2016.		Because	sampling	events	have	
been	dependent	on	voluntary	participation,	the	random	participation	renders	some	
statistical	comparisons	difficult.		However,	the	data	do	show	certain	tendencies:	

	
1. NO3-N	concentrations	are	highest	in	the	ag	area.		Row	crops	are	generally	predominant	in	

sections	18,	19,	30,	and	31	where	concentrations	tend	to	be	highest.		Because	of	the	
changing	terrain,	pasture	land	becomes	more	common	east	of	the	these	sections	along	with	
decreasing	NO3-N	concentrations.	
	
Land	use	is	an	important	factor	affecting	NO3-N	concentrations	in	ground	water.		Highest	
concentrations	generally	occur	under	row	crops	and	lowest	concentrations	under	forest.	
http://www.health.state.mn.us/divs/eh/water/swp/nitrate/reports/2011method/washington.pdf		
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2. Sections	3-9	in	the	north	part	of	the	city	show	lower	concentrations	than	those	in	the	more	

intense	farming	area	but	higher	than	those	in	the	eastern	and	southern	part	of	the	city.		The	
north	part	is	near	commercial	and	industrial	activity	and	Interstate	94.		Part	of	the	
industrial	activity	is	gravel	mining.		These	activities	suggest	that	there	has	been	disturbance	
of	the	natural	geology	that	may	have	created	an	efficient	pathway	for	contaminants	to	enter	
the	ground	water.		Further	study	is	needed	to	better	understand	the	hydrology	in	this	area.	

	
3. 	NO3-N	concentrations	in	the	eastern	and	much	of	the	southern	parts	of	Afton	are	low.		

Many	analyses	show	concentrations	near	natural-occurring	levels.		In	the	Village,	
concentrations	have	remained	relatively	low	as	shown	by	the	latest	round	of	sampling.		The	
eastern	half	of	Afton	is	more	hilly	and	forested.		This	type	of	terrain	and	land	use	is	an	
important	factor	that	helps	account	for	the	low	concentrations.	

	
4. In	general,	the	NO3-N	concentrations	show	the	ground	water	in	Afton	to	be	good	in	that	

respect.		The	higher	concentrations	in	the	ag	area	are	not	unusual	for	that	type	of	land	use.		
If	drinking	water	is	over	10	mg/L	in	NO3-N	and	in	the	high	range	shown	by	the	data,	it	is	
safe	to	drink	with	the	following	exceptions:		Infants	under	six	months	of	age	and	women	
who	are	pregnant	might	be	advised	by	their	doctor	not	to	drink	water	of	this	type.	

	
Conclusions:	
					Except	for	the	ag	area,	NO3-N	concentrations	suggest	that	Afton’s	drinking	water	is	very	
good	to	excellent.		In	the	few	wells	that	show	concentrations	above	10,	that	water	should	
not	be	given	to	infants	under	six	months	of	age.		Also,	pregnant	women	are	advised	caution	
before	drinking	that	type	of	water.	
	
					Part	of	the	purpose	of	testing	for	nitrates	was	to	establish	a	baseline	in	the	Village	area	
before	construction	of	the	wastewater	collection	and	treatment	system.		A	preliminary	plan	
is	to	follow	up	with	a	periodic	sampling	scheme	in	the	Village	after	the	system	is	operating.		
It	appears	that	future	sampling	(for	this	purpose)	may	not	need	to	be	as	high	a	priority	as	
once	thought.	
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