
Site Specific ReviewsSite Specific Reviews

Southwest Michigan Water Resources CouncilSouthwest Michigan Water Resources CouncilSouthwest Michigan Water Resources CouncilSouthwest Michigan Water Resources Council

March 15, 2012March 15, 2012

Jill Van DykeJill Van Dykeyy
Penny HoltPenny Holt

Andy LeBaronAndy LeBaron

DEQ Water Resources DivisionDEQ Water Resources Division



Site Specific Reviews (SSR)Site Specific Reviews (SSR)Site Specific Reviews (SSR)Site Specific Reviews (SSR)

 When is a SSR Required?When is a SSR Required?
 Components of the ReviewComponents of the Reviewpp
 What is the Review Process?What is the Review Process?
 What Information is Reviewed?What Information is Reviewed? What Information is Reviewed?What Information is Reviewed?
 What Difference Does it Make? What Difference Does it Make? ––

ExamplesExamplesExamplesExamples
 What if the SSR Does Not Change What if the SSR Does Not Change 

WWAT Determination?WWAT Determination?WWAT Determination?WWAT Determination?



When is a Site Specific Review When is a Site Specific Review 
Required?Required?

 Site Specific Review (SSR) Conducted Site Specific Review (SSR) Conducted 
When Withdrawal May Cause an Adverse When Withdrawal May Cause an Adverse 
R I t (ARI)R I t (ARI)Resource Impact (ARI)Resource Impact (ARI)

SSR Req i ed fo WWAT Dete minationsSSR Req i ed fo WWAT Dete minations SSR Required for WWAT Determinations:SSR Required for WWAT Determinations:
–– Zone B in ColdZone B in Cold--Transitional River SystemTransitional River System
–– Zone C or Zone DZone C or Zone D–– Zone C or Zone DZone C or Zone D



Three Models Interact Within the Three Models Interact Within the 
WWATWWATWWATWWAT

 Water Withdrawal ComponentWater Withdrawal Component -- How much How much 
water is in the aquifer and stream, withdrawal water is in the aquifer and stream, withdrawal 
rate, location, impact on stream flowrate, location, impact on stream flow

 Stream Flow ComponentStream Flow Component -- How much water is How much water is 
flowing in the stream during summer low flow flowing in the stream during summer low flow o g t e st ea du g su e o oo g t e st ea du g su e o o
periodsperiods

 Fish Impact ComponentFish Impact Component -- What fish are in theWhat fish are in the Fish Impact ComponentFish Impact Component What fish are in the What fish are in the 
stream and what is the likely effect of removing stream and what is the likely effect of removing 
water on those groups of fishwater on those groups of fish



SITE SPECIFIC REVIEW (SSR) SITE SPECIFIC REVIEW (SSR) ( )( )
ProcessProcess

E i A il bl D t i W t h dE i A il bl D t i W t h d Examine Available Data in WatershedExamine Available Data in Watershed

H A t l D WWAT D tH A t l D WWAT D t How Accurately Does WWAT Data How Accurately Does WWAT Data 
Describe the Watershed?Describe the Watershed?

 Apply Modified Watershed Information Apply Modified Watershed Information 
in a Custom Tool Runin a Custom Tool Run

 Modify Withdrawal Zone or Depletions, Modify Withdrawal Zone or Depletions, 
as Warrantedas Warranted



What Information is Reviewed?What Information is Reviewed?What Information is Reviewed?What Information is Reviewed?

 GeologyGeology--Hydrogeology ReviewHydrogeology Review

 Surface WaterSurface Water--Stream Flow ReviewStream Flow Review

 Fish Population and Stream Fish Population and Stream 
Classification Review Classification Review 

 ComplianceCompliance--Registration ReviewRegistration ReviewComplianceCompliance Registration ReviewRegistration Review



If WWAT Determines a Withdrawal May If WWAT Determines a Withdrawal May yy
Cause an ARICause an ARI

 Withdrawal is Flagged for SSRWithdrawal is Flagged for SSR

 DEQ Receives an Email NotificationDEQ Receives an Email Notification

 DEQ Reviews the SSR SubmittalDEQ Reviews the SSR Submittal

 Requestor Contacted to: Requestor Contacted to: 
–– Confirm Pumping ScheduleConfirm Pumping Schedule

D i if i i R l W llD i if i i R l W ll–– Determine if it is a Replacement WellDetermine if it is a Replacement Well
–– Confirm the Withdrawal SourceConfirm the Withdrawal Source



How are Withdrawals Tracked?How are Withdrawals Tracked?

WWAT Accounting DatabaseWWAT Accounting Database

 Ledger of statutorily available waterLedger of statutorily available waterg yg y
•• Checkbook Checkbook –– withdrawals and depositswithdrawals and deposits
•• Required minimum balance Required minimum balance –– Zone D (ARI)Zone D (ARI)

 By watershed (5,400 in the state)By watershed (5,400 in the state)

 Available water balance determines ZoneAvailable water balance determines Zone



WWAT Accounting databaseWWAT Accounting database

-- median low (summer) streamflowmedian low (summer) streamflow

-- stream size & temperaturestream size & temperature-- stream size & temperaturestream size & temperature

-- original GPM available in Zonesoriginal GPM available in Zones

-- adjusted (depleted) GPM availableadjusted (depleted) GPM available



Accounting databaseAccounting database

No depletion = no registrationNo depletion = no registrationNo depletion  =  no registrationNo depletion  =  no registration



Accounting database Accounting database –– Transaction table     Transaction table     

Index flow  =  3 cfs   ( 1330 gpm )
*Safety factor = 665 gpm index flowSafety factor  665 gpm index flow

Zone D is 25% of index flowZone D  is  25% of  index  flow

665  x  0.25 =  166  gpm available 

Why 152 gpm available?Why 152 gpm available?



Accounting database Accounting database –– Transaction table     Transaction table     

Notes
Index flow = 3.2 (1436 gpm)( gp )

1436 x 0.25 = 360 available   



Accounting database Accounting database –– Transaction table     Transaction table     

360 - 62 - 223 +  184 - 14 - 93 =  152  



GeologyGeology Hydrogeology ReviewHydrogeology ReviewGeologyGeology--Hydrogeology ReviewHydrogeology Review



Glacial Geology Glacial Geology –– DEQ Well Viewer DEQ Well Viewer 
ExampleExampleExampleExample



Well Records Well Records –– DEQ Well Viewer DEQ Well Viewer 
ExampleExampleExampleExample



Large Quantity Well (LQW) Reports Large Quantity Well (LQW) Reports ––
WellogicWellogicWellogicWellogic



Wellogic WellsWellogic Wells-- MapImage ViewerMapImage Viewer



MapImage Viewer MapImage Viewer –– CrossCross--SectionsSections

SWL



DEQ Aquifer Test DataDEQ Aquifer Test Data

Aquifer Test Location



Aquifer Test Data and SSR LocationsAquifer Test Data and SSR Locations



Aquifer Data Aquifer Data –– Groundwater Inventory & Groundwater Inventory & 
Mapping ProjectMapping Project



Review USGS and Other Published ReportsReview USGS and Other Published Reports



DEQ Well Viewer DEQ Well Viewer –– WellHead Protection WellHead Protection 
AreasAreasAreasAreas



Return Flow CreditReturn Flow Credit



Surface Water Surface Water ––Stream Index Flow Stream Index Flow 
ReviewReviewReviewReview
 Look for USGS Gage in Watershed or NearbyLook for USGS Gage in Watershed or Nearby

–– LongLong--Term (>10 Years)Term (>10 Years)LongLong Term (>10 Years)Term (>10 Years)
–– ShortShort--Term (<10 Years)Term (<10 Years)

 Verify WWAT Index FlowVerify WWAT Index Flow
–– Drainage Area RatioDrainage Area RatioDrainage Area Ratio Drainage Area Ratio 
–– Correlation LongCorrelation Long--Term Gage with Miscellaneous MeasurementsTerm Gage with Miscellaneous Measurements

 Verify the Stream TypeVerify the Stream Type

 Note Geology in Vicinity of StreamNote Geology in Vicinity of Stream

 Geographic Geographic -- Topographic InformationTopographic Information

 Verify Drainage Area in WWATVerify Drainage Area in WWAT



Index Flow Index Flow –– What is it?What is it?

 The median flow for the lowest flow month in The median flow for the lowest flow month in 
the watershedthe watershed

 Lowest Flow Month is Usually AugustLowest Flow Month is Usually August

 Greatest Potential for Impacting EcosystemGreatest Potential for Impacting Ecosystem

 Index Flow Determines Available Water Index Flow Determines Available Water 
Based on Stream TypeBased on Stream Type



Index Flow CalculationsIndex Flow Calculations-- Program EngineerProgram Engineer
USGS Gage Data and Spreadsheet ProgramUSGS Gage Data and Spreadsheet Program



Index Flow is Used to Determine Water Index Flow is Used to Determine Water 
Available Based on Stream TypeAvailable Based on Stream Type



DNR Fish Population and Stream DNR Fish Population and Stream pp
Classification ReviewClassification Review

 Desktop Review Desktop Review 
 Site VisitSite Visit
 Stream GeomorphologyStream Geomorphology
 Stream TemperatureStream TemperatureSt ea e pe atu eSt ea e pe atu e
 Vegetation TypesVegetation Types
 Sedimentation PatternsSedimentation Patterns Sedimentation PatternsSedimentation Patterns
 Stream MacroinvertebratesStream Macroinvertebrates
 Supported Fish CommunitiesSupported Fish Communities Supported Fish CommunitiesSupported Fish Communities



ComplianceCompliance Registration ReviewRegistration ReviewComplianceCompliance--Registration ReviewRegistration Review

 Search Wellogic for LQW Well RecordsSearch Wellogic for LQW Well Records

l ll d i h i il ll d i h i i Correlate Well Records with RegistrationsCorrelate Well Records with Registrations

 Registration Expires if Not Drilled andRegistration Expires if Not Drilled and Registration Expires if Not Drilled and Registration Expires if Not Drilled and 
Operating Within 18 MonthsOperating Within 18 Months

 Verify Wells Completed as RegisteredVerify Wells Completed as Registered
–– Review Well Record & SSRReview Well Record & SSR



ComplianceCompliance Registration ReviewRegistration ReviewComplianceCompliance--Registration ReviewRegistration Review

 Call Registrant to VerifyCall Registrant to Verify
–– is well installed?is well installed?
–– Is well active?Is well active?–– Is well active?Is well active?
–– Verify pump capacityVerify pump capacity
–– Verify pumping schedule Verify pumping schedule 

 Modify Depletions in WWAT DatabaseModify Depletions in WWAT Database

 Updating data results in greater accuracy in decisionsUpdating data results in greater accuracy in decisions



What Difference Does it What Difference Does it 
Make? Make? –– ExamplesExamples



ExampleExample Stream TruncationStream TruncationExample Example –– Stream TruncationStream Truncation

 Initial Withdrawal Initial Withdrawal –– Zone DZone D

 Sands and GravelsSands and Gravels-- Not IsolatedNot Isolated

 Static Water Levels >80 ftStatic Water Levels >80 ft



Stream Depleted in WWATStream Depleted in WWAT

Withdrawal PointWithdrawal Point



Intermittent Stream SuspectedIntermittent Stream Suspected

Withdrawal PointWithdrawal Point



Potential Headwaters Located Based Potential Headwaters Located Based 
on Elevation Changeon Elevation Changeon Elevation Changeon Elevation Change



DNR and DEQ Site Visit DNR and DEQ Site Visit –– Located Located 
Perennial Stream HeadwatersPerennial Stream HeadwatersPerennial Stream HeadwatersPerennial Stream Headwaters



Perennial Stream Starting Point Perennial Stream Starting Point --
Spring LocatedSpring LocatedSpring LocatedSpring Located



Stream Truncated Stream Truncated –– SSR Zone A PassSSR Zone A Pass

Withdrawal Point
Truncation Point



Example Example –– Stream ReclassificationStream Reclassificationpp

 Initial WWAT Zone DInitial WWAT Zone D

 Sands and Gravel Sands and Gravel –– Not IsolatedNot Isolated

 Shallow WellShallow Well



Suspect StreamSuspect Stream ColdCold TransitionalTransitionalSuspect Stream Suspect Stream –– ColdCold--TransitionalTransitional



Suspect Stream Suspect Stream –– Closer LookCloser LookSuspect St eaSuspect St ea C ose ooC ose oo

Withdrawal Point



DNR Site Visit DNR Site Visit –– Channel Beginning Channel Beginning 
Id tifi dId tifi dIdentifiedIdentified



DNR Reclassified Stream to Cool DNR Reclassified Stream to Cool –– SSR SSR 
Zone B PassZone B PassZone B PassZone B Pass



Example Example –– Aquifer Isolation: “Geology Aquifer Isolation: “Geology 
Pass”Pass”PassPass

 Initial WWAT Zone DInitial WWAT Zone D

 Glacial Geology Glacial Geology –– Lacustrine Deposits, Lacustrine Deposits, 
Fine GrainedFine GrainedFine GrainedFine Grained

 Deep WellDeep Well –– Possible IsolationPossible Isolation Deep Well Deep Well Possible IsolationPossible Isolation
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ExampleExample 20711 Watershed20711 WatershedExample Example –– 20711 Watershed20711 Watershed

 Watershed Status Zone DWatershed Status Zone D

-495



Watershed 20711 SSR Review Watershed 20711 SSR Review –– Zone D Zone D 

 Geology Review Geology Review –– No ChangesNo Changes
–– Outwash Sands and GravelOutwash Sands and Gravel
–– Coarse Textured TillCoarse Textured Till
–– SemiSemi--Confined to UnconfinedConfined to Unconfined
–– Well LogsWell Logs

 Municipal Aquifer Tests Data Reviewed Municipal Aquifer Tests Data Reviewed –– No ChangesNo Changes
C T l RC T l R N Si ifi ChN Si ifi Ch–– Custom Tool RunCustom Tool Run-- No Significant ChangesNo Significant Changes

–– No Valid Storage Info from TestsNo Valid Storage Info from Tests
–– Highly Variable Aquifer, Distance from TestsHighly Variable Aquifer, Distance from Tests

 Reviewed USGS Publications Online Data SearchReviewed USGS Publications Online Data Search Reviewed USGS Publications Online Data SearchReviewed USGS Publications Online Data Search

 Previously Applied Return Flow Credit Previously Applied Return Flow Credit –– No ChangesNo Changes

 Intermittent Stream InvestigationIntermittent Stream Investigation
–– DNR Site Visit Inconclusive Due to Time of YearDNR Site Visit Inconclusive Due to Time of Year
–– Only Applicable in Eastern Watershed AreaOnly Applicable in Eastern Watershed Area

 No Alternative Locations FoundNo Alternative Locations Found

 Zone D Zone D –– No ChangesNo Changes
–– Additional Information NeededAdditional Information Needed



SSR Remains Zone D SSR Remains Zone D –– What Now?What Now?

 Alternate Location Farther from Affected StreamAlternate Location Farther from Affected Stream

 Switch from Surface Water to Well, if ApplicableSwitch from Surface Water to Well, if Applicable

 Reduce Pumping FrequencyReduce Pumping Frequency Reduce Pumping FrequencyReduce Pumping Frequency

 Reduce Pump CapacityReduce Pump Capacity

 Change the Withdrawal DepthChange the Withdrawal Depth

 Request a DNR ReviewRequest a DNR Reviewqq

 Provide Additional Site Specific DataProvide Additional Site Specific Data
–– Aquifer Test Aquifer Test -- Transmissivity, StorageTransmissivity, Storage
–– Stream Flow, Stream Bed ConductanceStream Flow, Stream Bed Conductance
–– Geological Core Data, Grain Size analysisGeological Core Data, Grain Size analysis



Other ExamplesOther ExamplesOther ExamplesOther Examples

 Expired Registrations found During Compliance Expired Registrations found During Compliance --
Registration Review Changed Zone D to Zone CRegistration Review Changed Zone D to Zone C

 Application of a 10% Return Flow Credit Changed Application of a 10% Return Flow Credit Changed 
SSR Zone D to Zone CSSR Zone D to Zone C



WWAT Zone vs. SSR ZoneWWAT Zone vs. SSR Zone
GG SSR Z A= WWAT Zone B

= WWAT Zone C

GreenGreen = SSR Zone A
YellowYellow = SSR Zone B
OrangeOrange = SSR Zone C

= WWAT Zone D
OrangeOrange = SSR Zone C
RedRed = SSR Zone D

CALHOUNKALAMAZOO CALHOUNKALAMAZOOVAN BUREN

BERRIEN ST. JOSEPH BRANCH
CASS

ST. JOSEPH BRANCH



SummarySummary
 SSR if WWAT Determination:SSR if WWAT Determination:

–– Zone B in ColdZone B in Cold--Transitional River SystemTransitional River System
Zone C or Zone DZone C or Zone D–– Zone C or Zone DZone C or Zone D

 All Available Site Specific Data is ReviewedAll Available Site Specific Data is Reviewed
–– Geology, HydrogeologyGeology, Hydrogeologygy, y g gygy, y g gy
–– Stream Flow, Index Flow, Watershed AreaStream Flow, Index Flow, Watershed Area
–– Stream Classification, Fish Population InfoStream Classification, Fish Population Info

A Dete mination is Made on Ho Acc atel WWATA Dete mination is Made on Ho Acc atel WWAT A Determination is Made on How Accurately WWAT A Determination is Made on How Accurately WWAT 
Data Describes the WatershedData Describes the Watershed

 Custom Tool is Run to Test New Info ModifyCustom Tool is Run to Test New Info Modify Custom Tool is Run to Test New Info, Modify Custom Tool is Run to Test New Info, Modify 
Withdrawal, Update the Online WWATWithdrawal, Update the Online WWAT



SummarySummary ( ti d)( ti d)Summary Summary (continued)(continued)

 SSRs Have Resulted in Changes fromSSRs Have Resulted in Changes from SSRs Have Resulted in Changes from SSRs Have Resulted in Changes from 
Zone D to Zone A, B, or CZone D to Zone A, B, or C

 Withdrawal Options if Zone D:Withdrawal Options if Zone D:
–– Alternate LocationAlternate Location
–– Well vs Surface Water SourceWell vs Surface Water Source
–– Reduce Pumping FrequencyReduce Pumping Frequency
–– Reduce Pumping RateReduce Pumping RateReduce Pumping RateReduce Pumping Rate
–– Change Withdrawal DepthChange Withdrawal Depth
–– Provide Additional Data, Pump Test, Stream Provide Additional Data, Pump Test, Stream 

Flow, Geology, Grain Size Analysis, etc.Flow, Geology, Grain Size Analysis, etc.



QUESTIONS?QUESTIONS?QUESTIONS?QUESTIONS?

 Jill Van Dyke  517Jill Van Dyke  517--241241--18731873
vandykej1@michigan.govvandykej1@michigan.gov

 Andy LeBaron 517Andy LeBaron 517--241241--14351435
leba ona@michigan goleba ona@michigan golebarona@michigan.govlebarona@michigan.gov

 Penny Holt 517Penny Holt 517--373373--19521952 Penny Holt 517Penny Holt 517 373373 19521952
holtp@michigan.govholtp@michigan.gov


