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OverviewOverview

�� PurposePurpose

�� State of the Data State of the Data 

�� Groundwater Model Data WishGroundwater Model Data Wish--ListList

�� Data Management: Web ServicesData Management: Web Services



How do we sustainably manage our water How do we sustainably manage our water 
supply system?supply system?

1.1. What will groundwater levels be in the future, given projected What will groundwater levels be in the future, given projected 
demands?demands?

2.2. How will future pumping affect stream flow and water levels in How will future pumping affect stream flow and water levels in 
calcareous fens? calcareous fens? 

3.3. How might future development patterns affect recharge and How might future development patterns affect recharge and 
groundwater levels?groundwater levels?

4.4. What is the likely maximum pumping capacity of a proposed well What is the likely maximum pumping capacity of a proposed well 
field or well?field or well?

5.5. What will drawdown be from a proposed well; will existing wells What will drawdown be from a proposed well; will existing wells be be 
impacted?impacted?

6.6. How will well yields and drawdown be affected by periods of low How will well yields and drawdown be affected by periods of low 
flow in the Minnesota and Mississippi rivers?flow in the Minnesota and Mississippi rivers?



State of the Data:State of the Data:

�� What do we need the data for? What do we need the data for? 

�� Suggested Flow Model Capabilities Suggested Flow Model Capabilities 

�� Open source model codeOpen source model code

�� TelescopingTelescoping

�� TransientTransient

�� Stream flow routingStream flow routing

�� Linking to surface water modelLinking to surface water model

�� Testing pumping schedules and/or alternative scenariosTesting pumping schedules and/or alternative scenarios

�� Fracture flow simulationFracture flow simulation

�� Solute transportSolute transport



State of the Data:State of the Data:

>> 40 organizations collecting ground and surface water data in me40 organizations collecting ground and surface water data in metro tro 
areaarea

>> 9,000 monitoring sites (not including CWI)9,000 monitoring sites (not including CWI)

�� SteadySteady--state regional modelingstate regional modeling……adequateadequate

�� Transient regional modelingTransient regional modeling……adequate but not availableadequate but not available

�� Linked surfaceLinked surface--groundwater modelinggroundwater modeling…… adequate but not availableadequate but not available

�� Fracture flow modelingFracture flow modeling……inadequateinadequate

�� Solute transport modeling...?Solute transport modeling...?



Wish List: Data NeedsWish List: Data Needs

�� ArcGISArcGIS--compatible formatcompatible format
�� Consistent across 7Consistent across 7--county metropolitan areacounty metropolitan area

�� Ground Water Levels (6)Ground Water Levels (6)

�� Water Use (4)Water Use (4)
�� Geologic Maps & DEMs (4)Geologic Maps & DEMs (4)

�� Surface Water Level & Flow (3)Surface Water Level & Flow (3)
�� Hydraulic Properties (2)Hydraulic Properties (2)
�� Recharge/Leakage (2)Recharge/Leakage (2)

�� Topography/Hydrography (I)Topography/Hydrography (I)
�� Soils (I)Soils (I)
�� Chemistry/Contaminants (I)Chemistry/Contaminants (I)
�� Wisconsin Data (I)Wisconsin Data (I)



Wish List: Data ManagementWish List: Data Management

�� Data from different sources need better compatibilityData from different sources need better compatibility

�� Data should be directly accessibleData should be directly accessible

�� Data should be maintained/updated regularlyData should be maintained/updated regularly

�� Data should be available through a central repositoryData should be available through a central repository

�� Data management method should be flexible for both Data management method should be flexible for both 
regional and subregional and sub--regional data needsregional data needs



Web ServicesWeb Services
Software system designed to support Software system designed to support interoperableinteroperable mmachineachine --toto --

machinemachine interaction over a interaction over a networknetwork ::

�� Verified data remains at sourceVerified data remains at source

�� Continuous access to latest data simultaneously from multiple Continuous access to latest data simultaneously from multiple 
sourcessources

�� User may retrieve, combine, display and query geospatial informaUser may retrieve, combine, display and query geospatial informationtion

�� Accessible thru software via networkAccessible thru software via network

�� Incapable of sharing raster dataIncapable of sharing raster data

�� WebWeb--based data submittal may pose a challengebased data submittal may pose a challenge

The Open Geospatial Consortium, Inc (OGC):The Open Geospatial Consortium, Inc (OGC):

�� 338338 companies, government agencies and universities (EPA & companies, government agencies and universities (EPA & 
USGS)USGS)

�� Consensus process to develop publicly available interface Consensus process to develop publicly available interface 
specificationsspecifications

�� http://http://www.opengeospatial.orgwww.opengeospatial.org//



Web ServicesWeb Services

1.1. Web Mapping ServiceWeb Mapping Service –– Allows access Allows access 
to static map imagesto static map images

2.2. Web Feature ServiceWeb Feature Service –– Allows access Allows access 
to vector data for queries and analysisto vector data for queries and analysis

3.3. Web Coverage ServiceWeb Coverage Service –– Allows Allows 
unfiltered access to raster data for unfiltered access to raster data for 
queries and analysisqueries and analysis



Existing Web ServicesExisting Web Services

�� Met Council:Met Council:

http://www.datafinder.org/services/index.asphttp://www.datafinder.org/services/index.asp

�� MN DNR: MN DNR: http://deli.dnr.state.mn.us/services.htmlhttp://deli.dnr.state.mn.us/services.html

�� U.S. EPA: U.S. EPA: http://geodata.epa.gov/help.htmhttp://geodata.epa.gov/help.htm

�� USGS: USGS: http://gisdata.usgs.gov/XMLWebServices/http://gisdata.usgs.gov/XMLWebServices/

�� Wisconsin Land Information Clearinghouse:Wisconsin Land Information Clearinghouse:

http://www.sco.wisc.edu/wisclinc/metahelp.phphttp://www.sco.wisc.edu/wisclinc/metahelp.php



Web Service Web Download

1

Web Service vs. Web DownloadWeb Service vs. Web Download



Web Service Web Download
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Web Service vs. Web DownloadWeb Service vs. Web Download



Web Service Web Download
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Web Service vs. Web DownloadWeb Service vs. Web Download



26 minutes!

Web Service Web Download
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Web Service vs. Web DownloadWeb Service vs. Web Download



Web Service Web Download

DONE!
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Web Service vs. Web DownloadWeb Service vs. Web Download
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Web Service vs. Web DownloadWeb Service vs. Web Download
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Web Service vs. Web DownloadWeb Service vs. Web Download
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8

Web Service vs. Web DownloadWeb Service vs. Web Download



Web Service Web Download

DONE! DONE!
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Web Service vs. Web DownloadWeb Service vs. Web Download



What about Small Organizations?What about Small Organizations?

�� Watershed Districts, Soil Conservation Districts, Watershed Districts, Soil Conservation Districts, 
Cities, etc.Cities, etc.

�� Inaccessible dataInaccessible data

�� Important siteImportant site--specific dataspecific data

�� LessLess--stringent quality control (?)stringent quality control (?)

�� Can web services help us capture this data?Can web services help us capture this data?









Groundwater LevelsGroundwater Levels
Existing Data: Existing Data: 

�� MGS/MDH CWIMGS/MDH CWI
�� SCADA (Communities)SCADA (Communities)
�� Anoka County Conservation District, Washington County Soil & WatAnoka County Conservation District, Washington County Soil & Water Conservation Districter Conservation District
�� Cities of Lakeville, WoodburyCities of Lakeville, Woodbury
�� DNR observation well programDNR observation well program
�� Department of Agriculture & Pollution Control Agency ambient groDepartment of Agriculture & Pollution Control Agency ambient groundwater monitoring programundwater monitoring program
�� SMSC ob wells and piezometersSMSC ob wells and piezometers

�� Requested Data: Requested Data: 
�� Annual or biAnnual or bi--annual synopticannual synoptic
�� Regular collection of calibrated SCADA data from communitiesRegular collection of calibrated SCADA data from communities
�� Additional monitoring wells, some with continuous loggersAdditional monitoring wells, some with continuous loggers
�� New DNR observation well database format: Geodatabase, GW ElevatNew DNR observation well database format: Geodatabase, GW Elevation, UTMs, Aquifer, Screen elevation, ion, UTMs, Aquifer, Screen elevation, 

historical well data as well as activehistorical well data as well as active
Challenges:Challenges:

�� Lead agency w/ technical skills to automate SCADALead agency w/ technical skills to automate SCADA
�� Data warehouseData warehouse
�� QA/QCQA/QC
�� Calibration processCalibration process
�� Conversion of Conversion of ““test wellstest wells”” to monitoring wellsto monitoring wells
�� Criteria for choosing new monitoring well locationsCriteria for choosing new monitoring well locations
�� Obtain & maintain equipmentObtain & maintain equipment



Ground Water UseGround Water Use

Existing Data: Existing Data: 
�� DNR SWUDS and annual supplemental dataDNR SWUDS and annual supplemental data
�� Community SCADA data, supplied to SWUDSCommunity SCADA data, supplied to SWUDS

Requested Data: Requested Data: 
�� Increased frequency (monthly minimum)Increased frequency (monthly minimum)
�� Well coordinates (UTM) supplied with dataWell coordinates (UTM) supplied with data
�� Open hole elevationsOpen hole elevations
�� Aquifer unitsAquifer units
�� Historical data as well as active permitsHistorical data as well as active permits

Challenges:Challenges:



Geologic DataGeologic Data
Existing Data:Existing Data:

�� 2004 SMSC Geology2004 SMSC Geology
�� 2007 Scott County Geology 2007 Scott County Geology 
�� 2006 Statewide bedrock elevation2006 Statewide bedrock elevation
�� 2006 Quad maps:2006 Quad maps:

�� St. Paul ParkSt. Paul Park
�� PrescottPrescott
�� VermillionVermillion
�� HastingsHastings

Requested Data:Requested Data:
�� Single Metro CoverageSingle Metro Coverage
�� DEMs of surface of all geologic unitsDEMs of surface of all geologic units
�� Higher resolutionHigher resolution
�� discrete map of faults/fracturesdiscrete map of faults/fractures
�� Wisconsin dataWisconsin data

Challenges:Challenges:



Hydrographic DataHydrographic Data
Existing Data:Existing Data:

�� DNR springs dataDNR springs data
�� SMSC monitoring data, including Boiling SpringsSMSC monitoring data, including Boiling Springs
�� MPCA, citizen lake/stream monitoring networkMPCA, citizen lake/stream monitoring network
�� MCESMCES
�� Counties Counties –– Ramsey, Ramsey, 
�� Watershed Districts Watershed Districts –– Rice Creek WDRice Creek WD

Requested Data:Requested Data:
�� Major river & tributary baseflow,Major river & tributary baseflow,
�� Elevation data at selected pointsElevation data at selected points
�� Stormwater pond databaseStormwater pond database

�� Engineering plans in paper formats in municipal office?Engineering plans in paper formats in municipal office?
�� Metro Mosquito ControlMetro Mosquito Control
�� NWINWI
�� DNRDNR
�� GIS formatGIS format
�� Water level elevationsWater level elevations
�� Elevation of pond bottomElevation of pond bottom

�� Springs: Location (x, y, z), Discharge & ChemistrySprings: Location (x, y, z), Discharge & Chemistry

Challenges:Challenges:



Hydraulic DataHydraulic Data

Existing Data:Existing Data:
�� MDH Aquifer Test DatabaseMDH Aquifer Test Database
�� USGS Aquifer Test DatabaseUSGS Aquifer Test Database
�� Individual paper aquifer test resultsIndividual paper aquifer test results
�� Databases of well capacities for selected wellsDatabases of well capacities for selected wells

Requested Data:Requested Data:
�� Geodatabase of all aquifer test data:Geodatabase of all aquifer test data:

�� Specific capacitySpecific capacity
�� Observed drawdownObserved drawdown
�� Pumping ratesPumping rates

Challenges:Challenges:



Precipitation & Recharge DataPrecipitation & Recharge Data

Existing Data:Existing Data:
�� 2002 USGS Metro Recharge GIS2002 USGS Metro Recharge GIS
�� 2007 USGS Statewide Recharge2007 USGS Statewide Recharge
�� 2007 MGS Metro Recharge2007 MGS Metro Recharge

Requested Data:Requested Data:
�� Land Use & RechargeLand Use & Recharge
�� Climate & RechargeClimate & Recharge

Challenges:Challenges:
�� Subscription to national weather databaseSubscription to national weather database
�� Script to query national database and house data Script to query national database and house data 

locallylocally



Topographic DataTopographic Data

Existing 2Existing 2--foot Contour Data:foot Contour Data:
�� CarverCarver
�� WashingtonWashington
�� ScottScott
�� DakotaDakota
�� Miss. River Pools 4 & 5Miss. River Pools 4 & 5
�� City of St. PaulCity of St. Paul

Requested Data:Requested Data:
�� Ramsey County data (75% complete)Ramsey County data (75% complete)
�� Anoka CountyAnoka County
�� Hennepin CountyHennepin County

Challenges:Challenges:
DataData-- and costand cost--sharing agreements (LIDAR reimbursement)sharing agreements (LIDAR reimbursement)



Unified metro area soil surveyUnified metro area soil survey

Existing Data: All metro counties have been Existing Data: All metro counties have been 
mapped at 1:24,000 scalemapped at 1:24,000 scale

Missing Data: NoneMissing Data: None

Challenges:Challenges:
Compiling single metroCompiling single metro--wide coverage?wide coverage?



Chemical DataChemical Data

Existing Data: Municipal water quality Existing Data: Municipal water quality 
results, Academic studiesresults, Academic studies

Missing Data: 3D GIS Format, Time of Missing Data: 3D GIS Format, Time of 
Travel ConclusionsTravel Conclusions

Challenges:Challenges:



Wisconsin DataWisconsin Data

Goal: Goal: 

Existing Data:Existing Data:

Missing Data:Missing Data:

Challenges:Challenges:










