
My	name	is	Dan	Suchy,	and	I	am	here	today	with	my	associate,	Deb	Stewart.		We	are	

from	the	Kansas	Geological	Survey,	which	is	the	repository	for	water	well	records	in	the	

state.	
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Water	Well	CompleOon	Records	(WWC-5s)	are	submiVed	to	KDHE	(the	regulatory	

agency)	but	eventually	they	come	to	us		in	the	Data	Resources	Library	(DRL)	at	the	

Kansas	Geological	Survey	(KGS),	where	we	archive	the	records	and	make	them	

available	to	the	public.		We	also	enter	data	from	the	paper	records,	scan	the	paper	

documents,	and	post	the	data	and	the	scanned	documents	to	our	public	website	so	

that	anyone	can	access	them	remotely.				

	

However,	compleOon	records	submiVed	electronically	online	via	KOLAR	bypass	our	

manual	data	entry	process.	AXer	approval	by	the	KDHE,	the	data	the	driller	submiVed	

are	automaOcally	uploaded	to	our	public	website	along	with	a	system-generated	image	

of	the	form.	
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Ideally,	a	point	locaOon,	such	as	laOtude	and	longitude,	is	the	most	accurate,	and	that	is	

why	we	ask	for	that	and	start	with	that	on	the	KOLAR	WWC-5	forms.		However,	we	sOll	

need	secOon,	township,	range,	and	the	quarter	divisions	within	each	secOon	because	

we	sOll	file	all	the	paper	forms	using	that	locaOon	informaOon.	Most	of	the	searches	

online	for	water	well	records	are	done	by	secOon,	township,	and	range,	and	many	

people	sOll	work	within	that	system.		AXer	all,	it	is	the	legal	land	descripOon.		First,	we	

have	been	asked	to	review	our	WWC-5	website.		And	then	we	will	go	through	a	short	

overview	of	the	Public	Land	Survey	System	in	Kansas—that	is,	secOon,	township,	and	

range—and	how	to	use	it	so	that	we	all	are	familiar	with	how	it	works.		Then	we	will	go	

into	laOtude,	longitude,	and	datums,	and	eventually	we’ll	talk	a	liVle	bit	about	GPS	

devices.	
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First,	we	will	briefly	show	you	our	website	and	how	to	find	the	relevant	features	for	

those	of	us	in	the	water	well	industry.		Here	is	our	homepage.		And	for	preVy	much	

everybody	in	the	water	well	industry,	the	most	relevant	link	on	this	page	is	the	“Water”	

link.		If	you	click	on	that	link,	you	get	the	following	page.	
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We	have	three	water	databases:	WIMAS,	WIZARD,		and	WWC5.		WIMAS	records	water	

rights	in	the	state.		WIZARD	records	the	water	level	measuring	program	that	the	KGS	is	

involved	with	every	year.		The	WWC5	database	records	all	the	water	well	compleOon	

records	(WWC-5s)	that	the	water	well	drillers	have	turned	in;	this	is	the	one	that	will	

likely	be	of	most	use	to	you.	
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If	you	click	on	“WWC5	Database”	on	the	“Water”	page,	you	will	get	this	WWC5	search	

page.		You	can	search	by	secOon,	township,	and	range,	or	you	can	search	by	county.		Or	

if	you	want	to	see	a	list	of	wells	for	an	enOre	township,	just	put	in	the	township	and	

range	numbers,	but	no	secOon	number.		Be	sure	to	acOvate	the	liVle	dot	beside	either	

East	or	West,	depending	on	whether	you	want	to	search	in	the	East	or	the	West	ranges.		

	

Also,	please	note	that	you	can	get	to	the	interacOve	WWC5	mapping	tool	directly	by	

clicking	on	the	“InteracOve	Map”	link	here,	or	you	can	get	to	it	from	the	individual	well	

page,	which	we	will	show	you	in	a	minute.	

	

In	this	case,	we	have	entered	the	locaOon	of	a	KGS	Index	Well	in	Wichita	County.		If	you	

search	on	that	locaOon,	you	will	get	the	following	page.	
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This	is	a	chart	showing	all	the	records	we	have	for	water	wells	in	this	secOon.		We	show	

five	wells	in	that	secOon.		You	can	perform	different	funcOons	on	this	page	(see	notes	

on	slide).		For	example,	if	you	get	a	list	of	50	or	100	wells	and	you	only	want	to	see	the	

most	recent	ones,	you	can	sort	by	compleOon	date	in	descending	order,	which	will	

bring	the	most	recent	wells	to	the	top	of	the	list.		Or,	you	can	sort	the	wells	by	depth	in	

descending	order,	which	will	bring	the	deepest	wells	to	the	top	of	the	list.		If	you	click	

on	one	of	the	“PDF”	or	“KOLAR	PDF”	links	on	the	right,	you	will	see	a	scanned	image	of	

the	WWC-5	form	for	that	parOcular	well.		If	you	click	on	the	fourth	locaOon	link	on	the	

leX,	you	will	get	the	following	page.	
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This	is	part	of	the	individual	well	page	that	shows	the	basic	informaOon	about	that	well.		

Here	again	you	can	access	a	scanned	image	of	the	WWC-5	itself	by	clicking	on	the	

indicated	link.	
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Here	is	a	scanned	image	of	the	upper	part	of	the	WWC-5	for	this	well.	The	bar	code	at	

the	top	indicates	that	this	image	was	created	by	KOLAR.	

	

Also,	note	the	laOtude	and	longitude	are	given	in	decimal	degrees	and	that	NAD	27	is	

checked	for	the	datum.		Once	this	informaOon	is	entered	into	KOLAR,	then	the	county,	

fracOon,	and	secOon,	township,	and	range	fields	fill	in	automaOcally.		NoOce	that	the	

quarters	are	listed	down	to	four	divisions.	

	

Also	note	the	great	wriVen	descripOon	of	the	locaOon,	which	is	very	important	in	

backing	up	the	other	locaOon	informaOon.	
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If	we	go	back	to	the	individual	well	page,	you	can	plot	this	well	on	an	interacOve	map	

by	clicking	on	the	“View	well	on	interacOve	map”	link.		It	will	open	up	a	new	tab	or	a	

new	window	that	shows	the	mapping	tool.	
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This	is	what	that	mapping	tool	looks	like.	The	water	wells	are	indicated	by	the	blue	dots	

on	the	map.		The	individual	well	that	you	were	looking	at	will	be	highlighted	in	yellow	

on	the	map,	and	basic	informaOon	for	that	well	will	be	shown	on	the	right.		If	you	click	

on	one	of	the	other	wells	on	the	map,	its	basic	informaOon	will	show	up	on	the	right.		

The	red	lines	outline	the	secOon	boundaries;	and	the	secOon,	township,	and	range	are	

shown	in	the	center	of	each	secOon.		Also,	the	county	name	is	given.	
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You	can	click	and	drag	the	map	to	move	to	other	locaOons,	zoom	in	and	out	by	using	

the	scroll	wheel	on	your	mouse	or	by	using	the	“+”	or	“-”	buVons	in	the	upper	leX	

corner	of	the	map,	or	add	a	number	of	other	features	such	as	layers	by	using	the	

“Layers”	tab	near	the	upper	right	corner	of	the	map.	
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You	can	add	a	number	of	different	layers	to	the	map	using	the	“Layers”	tab	(for	

example,	aerial	photos	or	a	topographic	map).	
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There	are	also	a	number	of	funcOons	listed	in	the	orange	bar	at	the	top	of	the	map,	

such	as	showing	well	labels,	zooming	to	a	different	locaOon,	or	double	checking	your	

well	locaOon	based	on	the	lat/long	values	you	have.		If	you	ever	need	help	using	these	

tools	or	navigaOng	our	website,	feel	free	to	call	us.	

	

9/7/2016	

WWC-5	and	KOLAR:		LocaOon	ReporOng	

KDHE	GWTS	Fall	2016	Seminar	

14	



Now	we	will	return	to	the	original	purpose	of	this	presentaOon,	which	is	reporOng	well	

locaOon	informaOon.		As	it	is	in	real	estate,	when	it	comes	to	water	wells,	everything	is	

locaOon,	locaOon,	locaOon.		There	are	many	places	in	Kansas	where,	if	you	drill	at	one	

locaOon,	you	stand	a	preVy	good	chance	of	geong	a	successful	well,	but	if	you	go	a	

short	distance	away,	you	will	not	hit	water.		LocaOon	is	so	important!		Also,	if	you	are	

looking	at	a	water	well	record	and	you	don’t	know	where	that	well	is	located,	or	if	it	is	

located	in	the	wrong	place,	that	record	is	useless	to	you.	

	

The	collecOon	of	water	well	records	that	we	have	in	the	KGS	Data	Resources	Library,	

most	of	which	are	recorded	in	our	online	database,	are	a	tremendous	informaOon	

resource	for	anyone	looking	to	drill	a	water	well	in	the	state.		They	tell	you	so	much	

about	the	possibiliOes	of	drilling	a	successful	well	in	a	parOcular	locaOon	and	about	

what	to	expect	when	you	drill	that	well.		People	use	this	informaOon	every	day	to	make	

important	decisions	about	whether	and	where	to	drill	wells.	

	

The	problem	we	run	into	is	that	many	well	records	that	come	to	us	have	inaccurate	

locaOons.		We	spend	a	lot	of	Ome	in	the	DRL	trying	to	correct	water	well	locaOons.		And	

so	we	have	put	together	this	presentaOon	to	try	to	help	you	to	submit	the	accurate	

well	locaOon	informaOon	that	we	all	need.	
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This	is	a	map	showing	the	basic	structure	of	the	Public	Land	Survey	System	(PLSS)	in	

Kansas.		EssenOally	this	is	a	reference	grid	laid	down	on	the	Earth’s	surface	that	allows	

us	to	describe	a	locaOon	or	a	parOcular	parcel	of	land.		It	is	based	on	land	surveys	

carried	out	on	the	surface	of	the	Earth.		The	basic	reference	lines	in	our	state	are	the	

40th	parallel	at	the	Kansas/Nebraska	border,	and	the	Sixth	Principal	Meridian,	which	

happens	to	run	through	the	middle	of	Wichita.		Townships	are	laid	out	across	the	state

—a	perfect	one	is	6	miles	by	6	miles	square—and	they	are	given	township	and	range	

numbers.		Each	of	the	small	gray	squares	on	this	map	outlines	a	township.		The	

townships	are	numbered	from	1	to	35	South,	and	they	are	given	range	numbers	from	1	

to	25	East	and	1	to	43	West.	
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Within	each	township,	which	again	is	6	miles	by	6	miles	square,	there	are	36	secOons,	

which	are	1	mile	by	1	mile	square.	They	are	numbered	1	to	36	back	and	forth	across	

the	township	as	shown	here.		You	will	never	see	more	than	36	secOons	in	a	township.		

Each	1-mile-square	secOon	is	then	divided	into	quarters,	those	quarters	are	divided	

into	quarters,	and	so	forth.		In	this	example,	we	have	chosen	Township	9	South	and	

Range	5	East,	and	then	we	have	chosen	secOon	7	within	that	township.		The	secOon	is	

then	divided	into	quarters,	and	we	have	placed	an	“X”	at	the	locaOon	we	wish	to	

describe.		The	legal	land	descripOon	of	that	locaOon	is	the	Southwest	quarter	of	the	

Southeast	quarter	of	the	Southwest	quarter	of	SecOon	7,	Township	9	South,	Range	5	

East,	which	is	usually	wriVen	as	shown	in	the	slide.		Note	that	the	legal	descripOon	of	

quarters	goes	from	smallest	division	on	the	leX	to	largest	division	on	the	right.	
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Here	you	can	see	a	small	porOon	of	a	USGS	topographic	map	showing	the	village	of	

Lone	Star	southwest	of	Lawrence	in	Douglas	County.		The	secOon	numbers	are	shown,	

as	are	the	township	and	range	numbers.		You	can	see	that	the	locaOons	of	the	church	

in	Lone	Star	and	the	pond	to	the	northwest	of	it	are	located	as	listed	at	the	boVom	of	

the	slide.	
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Not	all	townships	or	secOons	are	perfect.		IrregulariOes	are	preVy	common	around	the	

state,	parOcularly	in	the	places	listed	on	the	slide.		Here	you	can	see	where	a	surveyor	

coming	from	one	direcOon	had	to	change	course	to	meet	up	with	a	survey	coming	from	

the	other	direcOon	so	that	the	secOon	corners	would	meet.	
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For	our	purposes	for	locaOng	wells,	legal	land	descripOons	such	as	the	Public	Land	

Survey	System	(PLSS)—that	is,	SecOon-Township-Range	and	quarter	calls—provide	an	

esOmate	of	a	well	locaOon	by	defining	an	area;	the	well	may	be	located	anywhere	

within	that	area.		For	example,	a	1-mile	secOon	is	640	acres,	a	quarter	secOon	is	160	

acres,	¼	of	that	is	40	acres,	and	¼	of	that	is	10	acres.		So,	if	we	have	informaOon	about	

a	well	locaOon	down	to	three	quarter	divisions	of	a	secOon,	then	all	we	really	know	is	

that	that	well	is	somewhere	within	that	10-acre	parcel.		That	is	why,	if	people	are	

working	with	this	method,	we	ask	them	to	divide	the	quarters	down	to	four	divisions,	

which	brings	us	down	to	2.5	acres	and	is	more	precise	than	10	acres.	

	

LaOtude	and	longitude,	on	the	other	hand,	if	done	correctly,	give	a	much	more	precise	

well	locaOon.		It	is	essenOally	a	point	locaOon.		It	is	a	coordinate,	or	grid,	system	that	

enables	us	to	describe	a	well	locaOon	by	the	intersecOon	of	two	lines,	one	running	

east/west	(lines	of	laOtude),	and	the	other	running	north/south	(lines	of	longitude).	

	

In	either	case,	it	is	sOll	very	important	to	include	a	wriVen	locaOon	or	address	on	the	

WWC-5	form,	too,	as	a	double-check	of	the	well	locaOon.	

	

9/7/2016	

WWC-5	and	KOLAR:		LocaOon	ReporOng	

KDHE	GWTS	Fall	2016	Seminar	

21	



When	filling	out	water	well	compleOon	records	(WWC-5s)	in	KOLAR,	the	laOtude	and	

longitude	of	the	well	locaOon	are	required.		Here	is	a	global	view	of	the	lat/long	

coordinate	grid.	

	

Note	the	PRIME	MERIDIAN	(0	degrees,	which	runs	through	Greenwich,	England)	and	

the	north/south	lines	of	LONGITUDE,	which	are	designated	as	west	or	east	of	the	Prime	

Meridian.	

	

Note	the	EQUATOR	and	the	east/west	lines	of	LATITUDE,	which	are	designated	as	north	

or	south	laOtude.			

	

Together	these	form	a	GRID,	or	coordinate	system,	over	the	Earth	that	allows	us	to	

locate	ourselves	on	the	surface	of	the	Earth.	
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A	coordinate	system	provides	a	way	to	specify	a	locaOon	on	Earth.	It	is	a	reference	grid	

system.		

	

Lines	of	laOtude	run	east	and	west	(with	the	equator	=	zero)	and	for	our	purposes	

measure	the	distance	north	from	the	equator.	

	

Lines	of	longitude	run	north	and	south	(Greenwich	meridian	is	zero)	and	for	our	

purposes	measure	the	distance	west	of	the	Prime	Meridian	in	Greenwich,	England.	

	

In	actual	fact,	they	are	measured	as	angles	from	the	center	of	the	Earth.		For	example,	

55	degrees	N	laOtude	is	defined	as	the	intersecOon	of	a	line	drawn	at	a	55-degree	angle	

northward	from	a	line	parallel	to	the	equator.		Likewise,	60	degrees	E	longitude	is	

drawn	at	a	60-degree	angle	eastward	from	the	Prime	Meridian.	

	

Kansas	lies	within	the	following	coordinates:			
37	degrees	N	to	40	degrees	North	
~	94.5	degrees	to	~102	degrees	West,	reported	as	
negaAve	(-	94.5	to	-102).	
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The	laOtude/longitude	system	is	only	one	of	many	coordinate	systems.		

	

This	table	shows	the	same	locaOon	(the	star	in	the	hand	of	Goddess	of	Liberty	statue	at	

the	AusOn	Capitol	Dome)	described	differently	using	different	coordinate	systems.		You	

see	lat/long,	but	you	also	see	UTM	(Universal	Transverse	Mercator)	system,	a	military	

grid	system,	and	state	plane	coordinates,	etc.		We	do	someOmes	get	people	submiong	

some	of	these	other	coordinates,	especially	state	plane	coordinates,	but	we	don’t	have	

an	easy	way	of	dealing	with	these	other	systems,	and	so	we	ask	you	to	please	do	not	

use	them.		Submit	your	coordinates	as	laOtude	and	longitude.		Just	be	sure	to	tell	us	

which	datum	you	used.	
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We	can’t	talk	about	lat/long	without	talking	about	datums.		And	we	can’t	really	talk	

about	datums	without	menOoning	ellipsoids	or	spheroids.		A	sphere	is	essenOally	a	

round	ball	that	is	perfectly	circular	in	cross	secOon.		A	spheroid	approaches	the	shape	

of	a	perfect	sphere.		An	ellipse	is	somewhat	flaVened	relaOve	to	a	perfect	circle.			And	

so	an	ellipsoid	is	a	3D	shape	that	is	somewhat	flaVened	relaOve	to	a	perfect	sphere.		

The	Earth	is	not	a	perfect	sphere.		And	Isaac	Newton,	as	early	as	1670,	realized	that	the	

shape	of	the	Earth	is	more	accurately	described	as	an	ellipsoid	that	bulges	at	the	

equator	due	to	centrifugal	force	caused	by	the	Earth’s	rotaOon	about	its	axis.		In	fact,	it	

is	even	more	complex	than	that	due	to	differences	in	elevaOon	and	gravity,	etc.		So,	to	

deal	with	this	when	trying	to	measure	laOtude	and	longitude,	people	over	the	years	

have	set	up	different	types	of	theoreOcal	reference	spheroids	or	ellipsoids	that	are	Oed	

to	the	earth	in	different	ways.	They	use	these	shapes	to	define	their	coordinate	grids	

on	the	surface	of	the	Earth.		And	thus	we	come	up	with	the	concept	of	datums,	which	
essenOally	are	these	reference	grid	systems	set	up	over	the	Earth	for	defining	your	

locaOon	on	the	Earth.		The	three	datums	that	are	most	oXen	used	are	called	NAD	27,	

NAD	83,	and	WGS	84.	

WWC-5	and	KOLAR:		LocaOon	ReporOng	

KDHE	GWTS	Fall	2016	Seminar	

25	



NAD	27,		or	the	North	American	Datum	that	was	set	up	in	1927,	was	based	on	the	Clarke	Spheroid	and	is	>ed	to	the	
North	American	con>nent.	
	
NAD	83,	or	the	North	American	Datum	of	1983,	was	based	on	the	GRS	1980	ellipsoid	and	is	>ed	to	the	North	
American	con>nent.	
	
WGS	84,	or	the	World	Geographic	Reference	System	that	was	set	up	in	1984,	was	based	on	the	WGS	1984	ellipsoid	
and	is	>ed	generally	to	the	Earth’s	geologic	crustal	plates.	
	
So	each	one	is	>ed	to	a	different	reference	ellipsoid,	which	causes	the	la>tude	and	longitude	readings	to	be	slightly	
different	from	one	system	to	the	next.	
	
Also,	while	the	NAD	27	datum	was	measured	on	the	ground	with	the	help	of	celes>al	observa>ons	(that	is,	using	the	
stars,	sun,	etc.,	to	locate	oneself),	the	NAD	83	and	WGS	84	datums	were	based	on	satellite	measurements	and	thus	
are	much	more	accurate.	
	
When	WGS	84	was	ini>ated	in	the	1980s,	it	was	nearly	iden>cal	to	NAD	83.		However,	since	then	the	North	
American	tectonic	plate	has	moved	rela>ve	to	the	other	tectonic	plates	and,	consequently,	rela>ve	to	the	WGS	84	
grid.		As	a	result,	NAD	83	coordinates	in	Kansas	now	differ	from	WGS	coordinates	by	roughly	3.5	feet,	and	that	
difference	will	increase	over	>me.	
	
The	difference	between	NAD	27	coordinates	and	those	of	NAD	83	and	WGS	84	is	much	greater	than	that,	as	we	will	
see	in	the	next	slide.	
	
Note:		The	KGS	online	mapping	programs	cannot	use	lat/longs	submiXed	without	datum;	the	loca>on	of	the	well	will	
default	to	PLSS	loca>on.	
	
For	general	purposes	in	the	midcon>nent,	many	consider	NAD	83	and	WGS	84	nearly	interchangeable.	
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For	NAD	27,	the	primary	control	point	from	which	all	others	are	measured	in	North	

America	is	located	12	miles	north	of	Lucas,	Kansas.		NAD	83	and	WGS	84	do	not	have	

one	specific	control	point.	
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The	difference	between	NAD	27	and	NAD	83	in	Kansas	ranges	from	20	to	40	meters	

(roughly	65	to	131	feet).		So,	changing	the	datum	can	potenOally	change	the	reported	

locaOon	of	the	well	by	up	to	130	feet,	which	can	place	it	in	another	secOon	or	on	

someone	else’s	property.	
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As	previously	menOoned,	WGS	84	is	Oed	to	the	relaOve	posiOons	of	tectonic	plates	on	

the	Earth’s	surface,	the	boundaries	of	which	are	shown	in	white	on	this	map.		The	

direcOon	and	amount	of	such	movement	are	shown	by	the	direcOon	and	sizes	of	the	

arrows	on	this	map.		Much	of	the	conOnental	U.S.	moves	on	average	1-2	cm/year	or	

10-20	cm/decade	relaOve	to	London.		Some	places,	such	as	Hawaii,	move	as	much	as	

10	cm/year,	or	1	meter	per	decade,	relaOve	to	England.		So	you	can	see	that	over	Ome	

the	relaOve	plate	posiOons	can	change	by	significant	amounts.	
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The	difference	between	NAD	83	and	WGS	84	in	Kansas	presently	ranges	from	about	3.4	

feet	to	3.7	feet,	which	is	not	really	that	much	if	you’re	simply	trying	to	find	a	well,	and	

that	is	why	the	two	are	someOmes	used	interchangeably	in	much	of	North	America.		

But	that	difference	will	increase	over	Ome	as	the	Earth’s	tectonic	plates	move.		But,	as	I	

said	before,	the	difference	between	these	two	horizontal	datums	and	NAD	27	can	be	

up	to	130	feet	in	Kansas,	and	so	it	is	very	important	for	you	to	give	us	the	datum	you	

are	using	when	you	give	us	laOtude	and	longitude	for	a	well	locaOon.	
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The	KGS	individual	water	well	web	page	now	shows	lat/longs	for	two	different	

horizontal	datums,	NAD	27	and	the	datum	that	was	submiVed	by	the	driller.		So	now	

you	won’t	be	confused	if	you	see	that	the	lat/long	coordinates	you	submiVed	are	not	

exactly	the	ones	shown	on	our	website.		If	you	don’t	give	us	the	datum,	we	can’t	use	

the	lat/long	and	the	locaOon	informaOon	will	revert	to	the	PLSS,	and	the	lat/long	will	

be	calculated	in	NAD	27	based	on	the	center	of	the	smallest	quarter	division	you	give	

us.		That	is,	if	you	give	us	three	quarter	divisions,	it	will	calculate	the	center	of	that	10-

acre	parcel.		If	you	give	us	four	quarter	divisions,	it	will	calculate	the	center	of	that	2.5-

acre	parcel.	
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If	you	submit	your	WWC-5s	through	KOLAR,	which	we	hope	that	eventually	all	water	

well	drillers	in	Kansas	will	do,	KOLAR	requires	laOtude	and	longitude	in	decimal	degrees	

and	it	requires	that	you	tell	us	which	horizontal	datum	you	used.	
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The	nice	thing	is	that,	once	you	have	entered	the	laOtude	and	longitude,	these	fields	fill	

in	automaOcally:	county,	secOon-township-range,	and	quarters	(down	to	four	

divisions).	

	

If	you	click	on	the	“View	LocaOon	Info”	buVon	in	the	upper	right	corner,	it	will	give	you	

an	image	of	the	secOon	with	a	dot	showing	the	locaOon	of	the	well	according	to	the	lat/

longs	that	you	entered.	
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This	is	what	you	will	see	if	you	click	on	the	“View	LocaOon	Info”	buVon	on	the	KOLAR	

form;	it	will	show	you	a	view	of	the	secOon	with	an	aerial	photo	and	a	blue	dot	showing	

the	locaOon	of	the	well	as	you	entered	it.		If	it	looks	right,	you’re	OK.		If	it	doesn’t	look	

right,	you	may	want	to	go	back	and	adjust	your	lat/long	values	or	your	datum	to	put	it	

where	it	needs	to	be.	
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For	those	of	you	sOll	submiong	paper	WWC-5s,	or	if	you	need	it	for	other	purposes,	

there	is	a	program	on	our	website	called	LEOWEB	that	will	convert	laOtude	and	

longitude	to	secOon,	township,	and	range,	and	vice	versa.		Click	on	the	link	idenOfied	by	

the	arrow.	
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If	you	click	on	the	LEOWEB	link,	you	will	get	this	page.		It	iniOally	asks	for	decimal	

degrees,	but	you	have	the	opOon	of	using	degrees,	minutes,	and	seconds,	or	degrees	

and	decimal	minutes	by	choosing	the	corresponding	tab.	

	

Or,	as	I	said,	you	can	also	convert	township-range-secOon	and	quarter	calls	to	lat/longs.	
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If	you	have	a	GPS	device	that	only	gives	lat/longs	in	degrees,	minutes,	and	seconds,	you	

could	use	LEOWEB	to	give	you	those	coordinates	in	decimal	degrees,	although	there	

are	other	opOons	out	there	that	we	will	menOon	later.		If	you	enter	your	degrees,	

minutes,	and	seconds	values	using	the	“Lat/Long	(DMS)”	opOon	and	click	“Submit,”	you	

will	get	the	following.	
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This	is	where	you	will	see	that	it	gives	you	the	values	in	decimal	degrees.	
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Now	we	will	discuss	the	Global	PosiOoning	System	(GPS)	and	the	devices	you	might	use	

to	get	laOtude	and	longitude	coordinates	for	well	locaOons	that	you	can	then	enter	into	

KOLAR.	
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hVp://www.gps.gov/systems/gps/	

KDHE	GWTS	Fall	2016	Seminar	 9/7/2016	

WWC-5	and	KOLAR:		LocaOon	ReporOng	 40	



The	GPS	space	segment	is	operated	by	the	U.S.	Air	Force,	and	it	consists	of	a	

constellaOon	of	24	satellites	that	orbit	the	Earth.	
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The	U.S.	Air	Force	constantly	controls,	monitors,	and	operates	the	GPS	satellites	

orbiOng	the	Earth.	
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1.  GPS	satellites	broadcast	radio	signals	that	provide	their	locaOons,	status,	and	
precise	Ome	from	on-board	atomic	clocks.		

2.  The	GPS	radio	signals	travel	through	space	at	the	speed	of	light,	more	than	299,792	

km/second.		

3.  A	GPS	device	on	the	ground	receives	the	radio	signals,	usually	from	at	least	four	

satellites	within	view,	noOng	the	exact	Omes	of	arrival	of	each	of	the	signals.		It	then	

applies	a	mathemaOcal	formula	that	uses	the	amount	of	Ome	it	took	for	the	signals	

to	travel	to	the	GPS	device	from	each	satellite	to	calculate	its	distance	from	each	

satellite.	

4.  Once	a	GPS	device	knows	its	distance	from	at	least	four	satellites,	it	can	use	

geometry	to	determine	its	locaOon	on	Earth	in	three	dimensions.		
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Your	GPS	device	may	record	laOtude	and	longitude	as	degrees,	minutes,	and	seconds;	

in	degrees	and	decimal	minutes;	or	in	decimal	degrees.	Kolar	requires	that	lat/longs	be	
reported	in	decimal	degrees.	
	

Don’t	get	rid	of	values	if	they	are	not	in	decimal	degrees	–	they	can	be	converted.	Just	

remember	there	are	60	minutes	in	one	degree,	and	60	seconds	in	one	minute.	If	you	

want	to	convert,	you	can	divide	the	seconds	by	60	(which	will	give	a	decimal	value),	

add	that	result	to	the	minutes	and	divide	that	sum	by	60	(which	also	will	give	a	decimal	

value),	then	add	that	result	to	the	degrees.	Or	you	can	simply	use	one	of	the	following	

conversion	tools:		

•  KGS’s	LEOWEB	tool:			hVp://chasm.kgs.ku.edu/ords/f?p=120418	

•  Earth	Point	Coordinate	Converter:	hVp://www.earthpoint.us/Convert.aspx	
•  FCC	Program:		hVps://www.fcc.gov/media/radio/dms-decimal	

	
Disclaimer:	SoXware	programs	and	applicaOons	(apps)	menOoned	in	this	presentaOon	

are	provided	as	examples	only.		The	KGS	does	not	recommend	privately	marketed	

programs	or	apps	and	does	not	provide	support	in	their	use.	
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GPS	units	come	in	a	wide	variety	of	sizes	and	styles,	and	they	are	made	by	a	number	of	

manufacturers.		These	images	come	from	the	Garmin	website.		Some	have	buVons	and	

screens;	others	are	strictly	touchscreen.		Prices	listed	online	on	the	Garmin	website	

ranged	from	$109	to	$599.		And	of	course,	the	suite	of	applicaOons	and	funcOons	that	

you	get	depends	on	the	price	that	you	pay.	
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You	have	to	know	your	datum	and	report	it	with	the	laOtude	and	longitude	coordinates	

in	decimal	degrees.	

	

Tip	-	change	your	GPS	or	app	seongs	to	display	in	decimal	degrees.	

	

To	find	the	datum:		look	in	your	seongs,	FAQ	page,	or	user’s	manual	to	find	what	

horizontal	datum	is	used	by	your	device	or	program.	Some	devices	have	an	opOon	to	

change	it,	if	you	prefer.	

	

It	doesn’t	maVer	which	datum	you	use	to	report	your	coordinates,	but	you	must	report	

the	correct	datum	or	the	locaOon	will	not	be	correct.	

	

Kansas	Geological	Survey	converts	all	coordinates	to	datum	NAD	27	to	maintain	

consistency.		In	the	WWC-5	website,	the	original	coordinates	and	original	datum	(those	

reported	by	the	driller	on	the	compleOon	report)	display	along	with	the	KGS	NAD	27	

values.	
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A	wide	variety	of	soXware	applicaOons	are	available	for	smartphones	and	tablet	

computers	that	allow	you	to	determine	laOtude	and	longitude	for	a	parOcular	locaOon.			

	

Some	are	free	and	some	charge	a	minimal	fee.			

	

Mobile	phone	apps	are	fine	for	reporOng	most	well	locaOons	(not	for	legal	surveys,	

remediaOon	sites).	

	

It	is	very	important	to	also	report	the	address	or	wriVen	descripOon	of	the	well	

locaOon.	This	provides	a	check.	
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Mobile	phone	apps	that	give	lat/longs	have	been	developed	for	a	wide	variety	of	

applicaOons.			

	

Search	to	find	one	that	fits	your	needs.		The	notes	on	the	slide	offer	some	pointers.	

	

Find	an	app	that	will	provide	the	coordinates	of	your	locaOon,	rather	than	a	

navigaOonal	app	in	which	you	enter	a	locaOon	and	it	directs	you	to	that	locaOon.	
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It	is	a	good	idea	to	find	an	app	that	allows	you	the	opOon	of	reporOng	lat/longs	in	

decimal	degrees.		Also	be	sure	to	find	out	which	datum	it	uses.	
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InvesOgate	choices	on	your	app	and	look	at	the	menu	and	seongs	opOons.		Play	

around	with	different	choices.	You	can	always	reset	them	if	you	prefer.	

	

This	smartphone	app	by	Google	Earth	allows	you	to	choose	coordinates	displayed	in	

decimal	degrees	by	following	the	above	sequence	of	commands.		

	

You	may	also	prefer	to	turn	off	the	autoOlt	feature	on	a	mapping	program	to	make	

certain	you	are	looking	straight	down	on	the	Earth’s	surface	so	as	to	get	an	accurate	

lat/long	reading	of	your	well	locaOon.	
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This	table	compares	GPS	readings	from	three	different	devices	at	the	same	locaOon.	

Although	not	idenOcal,	they	are	very	close.	

	

Note	the	GPS	device	used	in	this	exercise	is	not	a	professional	survey	grade	device,	but	

is	used	by	KGS	researchers	in	the	field	to	locate	wells.	
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Some	people	like	to	use	Google	Earth	on	a	computer.	The	program	can	be	downloaded	

from	the	website	shown	at	the	boVom	of	the	slide.	

	

Here	you	see	the	liVle	village	of	Lone	Star,	which	is	southwest	of	Lawrence	in	Douglas	

County.		The	locaOon	of	the	church	in	Lone	Star	(shown	by	blue	arrow)	was	referenced	

in	an	earlier	slide	that	showed	a	close-up	of	a	USGS	topo	map	when	we	were	talking	

about	secOon,	township,	and	range.	This	is	just	a	screen	shot,	but	if	you	are	working	in	

Google	Earth,	you	can	place	your	cursor	over	the	locaOon	you	want	(for	example,	the	

church	in	Lone	Star),	and	in	the	lower	right	of	the	screen	it	will	give	you	the	laOtude	

and	longitude	of	that	point	locaOon.		In	the	next	slide,	we	zoom	in	to	the	lower	right	

part	of	the	screen	to	show	you	those	lat/longs.	

	

You	can	use	Google	Earth	to	verify	that	your	lat/long	coordinates	are	correct	(or	to	

collect	coordinates).	Enter	lat/long	values	into	the	search	bar,	and	then	check	the	spot	

that	plots	on	the	image.		If	you	see	that	your	locaOon	is	not	correct,	place	your	cursor	

at	the	correct	well	locaOon	on	the	aerial	photo	and	check	the	coordinates	at	the	

boVom	of	the	screen.		Google	Earth	uses	a	datum	of	WGS	84,	so	if	you	report	lat/long’s	

from	Google	Earth	on	a	WWC-5,	report	datum	as	WGS	84.		(Note:	If	you	collected	lat/

longs	using	a	datum	other	than	WGS	84	on	your	GPS,	and	then	enter	those	into	Google	

Earth,	the	spot	will	be	in	a	different	posiOon).	
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This	is	the	lower	right	of	the	Google	Earth	screen	from	the	previous	slide,	showing	the	

laOtude	and	longitude	of	the	church	in	Lone	Star.		NoOce	they	are	given	in	decimal	

degrees,	because	the	seongs	within	Google	Earth	were	changed	by	the	user	to	show	

them	that	way.	
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hVps://www.google.com/earth/	

	

Note	that	Google	Earth	uses	datum	WGS	84.		

	

You	can	change	the	seongs	to	display	lat/longs	in	decimal	degrees	(see	slide).	

	

Longitude	in	the	Western	Hemisphere	is	reported	as	a	negaOve	value.		A	posiOon	west	

of	the	Prime	Meridian	in	England	(to	the	leX	if	looking	at	a	globe)	is	in	the	Western	

Hemisphere	and	is	reported	as	a	negaOve	value.		
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Here	is	a	closer	look	at	the	Google	Earth	Preferences	page.		Here	is	where	you	can	

change	it	to	read	in	decimal	degrees.	

9/7/2016	

WWC-5	and	KOLAR:		LocaOon	ReporOng	

KDHE	GWTS	Fall	2016	Seminar	

55	



Proof	the	coordinates	when	you	enter	them	on	a	WWC-5.		Copy	and	paste	whenever	

possible.		WriOng	coordinates	down	works,	but	it	is	beVer	to	save	waypoints	on	a	GPS	

and	upload	them	to	your	computer	or	to	email	coordinates	from	an	app	while	you	are	

on	the	drilling	site.		

	

Check	that	the	locaOon	typed	in	actually	locates	the	well	correctly.	

	

WriVen	descripOon	is	sOll	very	important	(users	don’t	think	in	coordinates).	It	provides	

verificaOon	of	well	locaOon	in	case	laOtude	or	longitude	is	mis-typed	or	measured	

inaccurately.		
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Verify	coordinates	are	accurate	by	entering	them	in	the	KGS	mapping	program	and	

viewing	the	locaOon	on	the	returned	map.	

hVp://maps.kgs.ku.edu/wwc5/	
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