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Thursday	Morning	(8:00	-	12:00)	
	
8:00	-	8:15:	Welcome	and	Introduc5ons	(Jessica	Lucido)	
8:15	-	8:30:	Overview	of	agenda	and	Groundwater	Week	opportuni5es	(Jessica	Lucido)		
8:30	-	9:00:	NGWMN	Overview	(Jessica	Lucido	&	Dave	Uselmann)	

Portal	Demo		
System	Overview	
New	and	upcoming	features	(e.g.	Monthly	Water	Level	Sta5s5cs)	

9:00	-	9:15:	Overview	of	steps	to	become	a	data	provider	&	web	service	guidance	(Jessica	Lucido)	
9:15	-	9:45:	OWI	Demonstra5on	of	Data	Portal	Mediator	&	Data	Transforms	(Dave	Uselmann)	
9:45	-	10:00:		Break		
10:00	-	11:00:		Panel	Discussion	-	Demonstra5ons	of	web	services	from	current	data	providers	

Montana	Bureau	of	Mines	&	Geology	(Luke	Buckley)	
Illinois	State	Water	Survey	(Greg	Rogers)	
Utah	Geological	Survey	(Paul	Inkenbrandt)	
Q&A	

11:00	-	12:00	Breakout	Discussion	by	SoYware	PlaZorms	
Databases	(30	mins)	
Server	SoYware	(30	mins)	

Be	prepared	to	discuss/share:	Strengths	and	challenges	mee5ng	NGWMN	web	service	requirements	
with	your	agency’s	chosen	database	and	server	soYware.	
		
12:00	-	1:30:	Lunch		LVCC	Cafeteria	or	adjacent	Westgate	Hotel	
	



SYSTEM	OVERVIEW	
Objec5ves,	Network	Design	&	Design	Advantages	



NGWMN	Objec8ves:	
•  Integrate	Na5onal,	State	and	Local	GW	data	
•  Make	all	data	available	through	a	single	web	portal	
•  Automated	data	transfer	from	data	providers,	through	portal,	

to	public	user	
•  Dynamically	access	data	from	original	source	
•  Real-5me	or	near	real-5me	data	available	
•  Data	Available	

– Well	characteris5cs	
– Water	levels	
– Water-quality	



Design	Principles	

 
Distributed → Data stays with owner 
Seamless →  Acts as one virtual database 
Multi-access →  Multiple portals, tools 
Standards Based →  OGC’s WFS & SOS, 
EPA’s WQX, WaterML, GWML, GeoSciML 

	



Strategy	
•  Implemented	hub	and	spoke	architecture	
•  A	centrally	managed	well	registry	(hub)	contains	a	

minimum	set	of	data	elements	for	all	wells		
•  Mediator	(hub)	transforms	data	from	na5ve	to	common	

format	and	aggregates	into	a	single	dataset	
•  Access	state	and	na5onal	datasets	(nodes)	using	

standard	protocols	and	mediate	to	common	formats	

	



Hub	Components:	

1.   Web	Portal	-	Provides	mapping	interface	
to	display	and	search	wells	
	

2.   Well	Registry	-	Harvests	metadata	to	
power	web	portal	searching	and	
intelligent	parceling	of	search	to	nodes	
	

3.   Data	Mediator	-	Collects	data	from	each	
node	and	mediates	independent	formats	
to	common	ones	



Syntac5c	Media5on	(Naming	Conven5ons):	



Seman5c	Media5on	(Vocabulary	&	Structure):	



Map	Request	Workflow:	

Well	Registry	



Site	Detail	Workflow:	

Well	Registry	



Data	Retrieval	Workflow:	

Well		
Registry	



Architecture	Advantages	
•  Data	providers	maintain	ownership	of	dataset	and	
have	control	over	which	data	is	exposed	

•  Allows	data	providers	some	flexibility	for	
implementa5on	

•  Common,	inexpensive	and	well-supported	soYware	
components	for	data	providers	

•  Data	providers	can	re-purpose	portal	web	services	
•  Integra5on	with	interna5onal	groundwater	community	



NEW	&	PLANNED	FEATURES	
Water	Level	Sta5s5cs,	Web	Analy5cs,		



New	Features	

•  Put	content	
management	in	place	

•  Enhanced	web	analy5cs	
•  Improved	Handling	of	
Significant	Figures	

•  Water	Level	Sta5s5cs	
•  Water	Level	Status	Map	
•  Ahribu5on	of	Agencies	
with	USGS	Coopera5ve	
Matching	Funds	

	



Water	Level	Sta5s5cs	



Map	Display	



#	Downloads	per	Month	

Using	Stats	to	Evaluate	Feature	Use	





Using	Stats	to	Evaluate	Feature	Use	

#	save	filter	events	per	Month	





Analyzing	Workflows		



Analyzing	Workflows		

		 		 		



Using	Goals	to	Focus	Development	
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%	Users	that	Click	on	Sites	

Users	that	click	on	a	
site	

Users	that	do	not	click	
on	a	site	
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Data	Download	Types	

Water	Levels	

Water	Quality	

Lithology	

Construc5on	

6%	
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Users	that	do	not	
dowload	data	



Ahribu5on	of	Agencies	with	USGS	
Coopera5ve	Matching	Funds	



FY17	Feature	Plan	

•  Data	Provider	Pages	
•  Well	Registry	Bulk	Loading	Capability	
•  Support	Dele5ng	Sites	through	Well	
Registry	Management	System	

•  Provider	capability	for	NGWMN	to	be	
used	for	the	High	Planes	Aquifer	studies	

•  Systems	Opera5on	&	Maintenance	

Plan	

Implement	

Test	

Evaluate	



NGWMN	PORTAL	DEMO	
hhps://cida.usgs.gov/ngwmn/	



STEPS	IN	BECOMING	A	DATA	
PROVIDER	

Popula5ng	the	Well	Registry	&	Hooking	Up	New		



Steps	to	Include	New	Data	Provider		

1.  Well	Selec5on	&	Classifica5on	
2.  Gather	Metadata	
3.  Populate	Well	Registry	
4.  Web	Service	Set-up	
5.  Map	&	Hook-up	Services	
6.  Ongoing	Service	&	Well	Registry	

Maintenance		



STEP	1:	Well	Selec5on	&	Classifica5on	
1a.	Classify	Well	in	

	Sub-Network	

1b.	Define	Monitoring	
	Category	



Steps	to	Include	New	Data	Provider		

1.  Well	Selec5on	&	Classifica5on	
2.   Gather	Metadata	
3.  Populate	Well	Registry	
4.  Web	Service	Set-up	
5.  Map	&	Hook-up	Services	
6.  Ongoing	Service	&	Well	Registry	

Maintenance		

Credit:	USEPA	



STEP	3:	Populate	Well	Registry	



•  Many	op5ons	for	Servers	
–  GeoServer	

•  WMS1.3.0	&	WFS2.0	service	built-in	(from	database	table	or	view)	
•  Support	for	Oracle,	SQL	Server,	Postgres,	MySQL	

–  							ArcGIS	Server	
•  52N	ArcGIS	Server	SOS	Extension	
•  WMS1.3.0	&	WFS1.1	service	built-in	(from	geodatabase	or	map)	

–  		
•  WMS1.3.0	&	WFS2.0	service	built-in	(from	mapfile)	

•  USGS	provides	example	implementa5ons	&	technical	
exper5se	

STEP	4:	Web	Service	Set-up	

INTERNET	



STEP	5:	Map	&	Connect	Services	
	

5a.	1x	mapping	of	data	
	element	for	each	service	
	provided	is	required	

5b.	Make	sure	required	
	elements	are	provided	

5c.	Build	new	transforma5on	
	pipeline	in	NGWMN	
	mediator	

ISWS	-	Water	Level	
COLUMN	NAME 	 	DATA	TYPE	
	
q P_NUMBER	 	 	VARCHAR2	(10	Byte)	 		
q MEASUREMENT_DATE 	VARCHAR2	(10	Byte)		
q MEASUREMENT_TIME 	VARCHAR2	(15	Byte)		
q DEPTH_TO_WATER_FT 	NUMBER 		
q MEASUREMENT_POINT	 	VARCHAR2	(100	Byte)		

NGWMN	-	Water	Level	
COLUMN	NAME 	 	DATA	TYPE 	 	DEFAULT	
	
q AGENCY_CD 	 	VARCHAR2	(10	Byte)	 	‘ISWS’	
q SITE_NO 	 	 	VARCHAR2	(10	Byte)		
q TIME 	 	 	DATETIME	
q ORIGINAL_VALUE 	 	NUMBER	
q ORIGINAL_UNIT 	 	VARCHAR2(10	Byte) 	‘feet’	
q ORIGINAL_DIRECTION 	VARCHAR2(10	Byte) 		
q ORIGINAL_PARAMETER 	VARCHAR2(50	Byte)	
q DEPTH_TO_WATER_FEET 	NUMBER	
q OBSERVATION_METHOD 	VARCHAR2(100	Byte)	

XSLT	Mediator	
Pipeline	



Steps	to	Include	New	Data	Provider		

1.  Well	Selec5on	&	Classifica5on	
2.  Gather	Metadata	
3.  Populate	Well	Registry	
4.  Web	Service	Set-up	
5.  Map	&	Hook-up	Services	
6.   Ongoing	Service	&	Well	Registry	

Maintenance		



DEMONSTRATION	OF	DATA	
PORTAL	MEDIATOR	



DATA	PROVIDER	IT	PANEL	



TECHNOLOGY	BREAKOUT	
DISCUSSION	

Databases	&	Server	SoYware	



Thursday	Aaernoon	(1:30-4:00)	Room	N203/N204,	LVCC	
1:30-2:00:	Demonstra5on	&	Discussion	of	NGWMN	Web	Services	(Dave	Uselmann)	
	
2:00	-	2:45:	Breakout:	Discussion	of	how	we	can	improve	the	process	of	becoming	a	
data	provider	(Jessica	Lucido	&	Dave	Uselmann	facilitate)	
	
Be	prepared	to	discuss/share:	How	well	the	5p	sheets	conveyed	the	requirements,	
challenges	and	experiences	of	using	the	Well	Registry	Management	System,	
challenges	and	experiences	of	serng	up	web	services	and	the	mapping	process,	etc.	
	
2:45	-	3:00:	Break	
	
3:00	-	3:45:	Breakout:	Discussion	of	how	we	can	improve	data	consistency	in	the	
portal	(Jessica	Lucido	&	Dave	Uselmann	facilitate)	
	
Be	prepared	to	discuss/share:	Areas	of	data	inconsistency,	NGWMN	data	quality,	
quality	of	metadata,	ideas	for	improving	consistency,	etc.	
	
3:45	-	4:00:	Wrap	up	&	Recommenda5ons	(Jessica	Lucido)	
	
4:00	-	5:00:	SOGW	Check-out	Session	(4-	5	pm)	


