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June 14, 1999

Mr. C. Bell, Planner
RegionalMunicipality of Haldimand-Norfolk
City ofNanticoke,Planning& EconomicDevelopment
Field Office
101 NanticokeCreekParkway
Townsend,Ontario
NOA ISO

Dear Mr. Bell:

RE: ProposedZoningAmendmentApplication for Part Lot 12, Concession12
FormerTownship ofWipole, City otNanticoke

As per yourreqixest,staff havereviewedthereporttitled Level2 HydrogeologicalStudy in Support
of a Caeegoiy2 ClassA QuanyBelow Water-LicenseHagersville, Ontario prepared.by AGRA
Earthand EnvironmentalLimited, on behalfof Nichols GravelLimited and haveconcludedthat its
attemptto documentexisting geologicand hydrogeológicsite conditionsaM evaluatethe effect of
quarry opetationsoh water resourcesandgroundwaterconsumersin the areais inadequate.

In termsofhydrogeologicbackgroundforthis area,theproposedquarry is locatedtwo kilonetres
southwestof Hagersville,on the north side of Highway 6. Theareaof the proposedquarryis 94.3
hectares and consistsof a strip ofrectangularpropertiesextendingfrom th! CN railroadto Road 9.
TherearefourothetquarriesbetweenFiagersvilleandtheproposedquarrywhich wereabandoned
in the 1970s,and are now filled with water, Northeastof Hagersvillethereis also an operational
quarrfoperatedby Lafarge. In the past,therehavebeenseveralwell interferencecomplaintsfrom
both the operationaland abandonedquarry. Severalof the complaintsrelated to the abandoned
quarrieshavebeendocumentedin a 1972 Ministry of Environmentreport titled Report on the
Investigationof Well InterferenceComplaintsnearHagersville. This report concludedthat
deepeningof a quarry from 15 to 27 metrescausedwell interferenceof severaldomesticwells at
distancesof severalkilometres. The proposedquarrywill be 15 metresdeep.

Thegeologyofthe siteconsistslayersofporous,fracturedbedrockoverlainby two to four metres
of glaciolacustrineclay. The bedrocicconsistsoç approximatelytwo metesof limestoneof the
OnondagaFormation, over eight metres of limestone to shaley limestone of the Bois Blanc
Formation, over the SpringvaleSandstoneand theBertie Formation. Waterquality in the bedrock
declineswith depth,and many of the deeperdomesticwells in the areahavesulphur tastingwater.
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Oneto two kilometresnorth ofthesite, thebedrocksurfacedropssharplyalongtheburiedOnondaga
Escarpmentfrom doseto surfaceto depthsof morethan20 to 30 metresbelowground. North of
the Escarprnent,2hebedrock is filled by overburdenmaterial and the Escarpmentis not visible on
surface. South of the Escarpment,the bedrock slopes gently down towards Lake Erie. The
Escarpmentis a.important4Iydrogeologicalfeature. It representsa high point in the bedrock
aquifer, anda gr6undwaterdivide existsin the upperbedrockbetweenthe proposedquarryand the
Escarpment. The Escarpmentis also associatedwith higherhydraulic conductivity values in the
bedrock. Hydraulic conductivity is a measureof the materialsability to transmit water and is an
importantparameterto determineif the impactsofquarry dewateringareto be accuratelypredicted.
The increasedhydraulic conductivity close to the Escarpmentmeans that the impacts from the
LafargeQuarrynorth ofHagersvilleWI!! affect a wider arearelative to theproposedquarry.

Report Methodologyand Assumptions

The report reliesheavily on a computermode!Visual Modflow version2.6 to predict the impacts
of the quarry on existing ground*aterresourcesin the area. The resultsof computermodels are
highly dependenton what information was inputted into themodel, and changingkey assumptions-
or input parametersby a small amountcan greatly affect the predictedimpact. In this case, the
model relies on very limited datafrom five on site wells collected in two daysin November 1998
to characterizegroundwaterconditionsover an areameasuredin squarekilometresfor a 50 year.
period: This informationwas supplementedwith topographicmapsand datafrom the Hagersville
Tire Fire site, locatedmore than sevenkilometresaway. The limited databaseof field datagreatl
reduces-the amountof confidencethat canbe,placedin the model. - -

Staffhad severalquestionsabout the computermodel which weresubsequntlyaddressedby the
c5nsultant in a Ma’ 26 1999 fax. However, afterieviewing the initial data provided by the
consultant:staff remainsconcernedthat the proponenthasnot providedsufficient datato support
the model’s initial conditionsand the availablefield datausedto select thehydraulic conductivity
is not representative. - - - - -

The initial, pre-dewateringconditiops relied heavily on topographic,maps in order to estimate
groundwaterlevels from elevationsof streamsin the local area. In doing this, the consultants
assumedthat a hydraulic connectionexistsbetweenthe streamsand the bedrock. This tiny be a
reasonable-assumptionfor the largerstreamsin the areasuchasSanduskCreekor thestreamalong
the northernboundaiyofthemodel.- However,anecdotalevidence,supportedby field observations
from May of 1999 and datafrom 1:10,000 topographicmapsindicatesthat severalof the smaller
streamsaredrydurilig the summermonths,suggestingtheestreamsonly flow in responseto surfaee
runoffand arenot connectedto thebedrockaquifer. Without groundwaterdatain the form ofwater
levels from nearbywells and mini piezometersalongthecreek,it is not safeto assumethestreams
reflect bedrockwater levels conditions. This is importantalongthe westand south side Harlop
Drain is fed by theMunicipal SewageTreatmentplant ofthe quarry,wherethe presenceofstreams
appearsto mitigate predictedimpacts. However, if a good hydraulic connectionbetweenthe
streamsand the bedrockdoesnot exist, actualquarryimpactsmaybe greaterthanpredictedby the
model.



Similarly, the Ministry is concernedthat the hydraulic conductivity valuesselectedfor the model
underestimateactual conditions. Slug tests and single well pumping tests only estimatethe
hydraulic conduotivityofthe rock immediatelyadjacentto thewells, and may miss vertical fractures
in the rock which arecapableoftransmittinglargevolumesofwater. In a fracturedbedrocklike this
one, the actual-bulk" hydraulic conductivity of the rock is commonly much higher than the
hydraulic conductivity determinedfrom slug and singlewell pumptests.Furthermore,slug test and
single well pump tests are notoriously inaccurate,and the actual hydraulic conductivity may be
wrong by a multiple often or more.

The lack of adequatefield datafor this study meansthat thereis a strongprobability that the actual
impactsof the quarrywill be much greaterthanimpactspredictedby themodel. As a result, model
variant 2 shouldbe consideredthe mostaccuratescenario,but maystill underestimateactualquarry
impacts.

Ministry concernsabout the domestic well survey

The domesticwell surveycompletedby the consultantis inadequate.During the survey, a total ot
two residentswerecontactedin person,out of the many of householdsand businessesinihe area
likely to be impacted. Of those two householdsvisited, water levels were taken on only one
occasion,and samplesfor chemialanalysiswerenot collectedfrom either of the two wells. The
proponentshould also be aware,that somelivestock, particularlypoultry, are sensitiveto changes
in water quality and mitigating well interferenceby simply drilling a deeperwell into an aquiferof
poorerquality, maynot be satisfactoryto thewell owner. The Ministry would not be ableto issue
a Permit-to-TakeWater for this application until a thoroughdomesticwell inventory has been
cgmpleted,with waer quality dataand multiple water level measurementsfrom eachaccessible
domesticwell within the areaofpotentialimpacthasbeencollected. A thoroughwU surveyshould
clearly indicatehow the well s used,and if possible,the amountof waterusedon a regularbasis.
For thosewells which are usedfor wateringcattle,poultry or irrigation, theproponentmaywish to
record theproductivity of thewell in a shortpump test

Ministry concerns about the proposed monitoring - -

The proposedmonitoring programsuggestedby the consultantis also inadequate.A monitoring
progrm acceptableto the Ministry would consistof, but shouldnot be limited to, the following:

1. Quarterlymeasurementsofwater levels in the five wells on site MW 1 to 4, and the farm
well;

2. Quarterly measurementsof water levels in all accessibledomesticwelts in the areato be
impacted. This areashould extendatleastone kilometreout from theboundariesof the
quarry. After a periodof severalyears,whenwaterlevel trendshavebeendocumented,the
numberof site and frequencyof measurementscan be reduced, Quarterlymeasurements
of water levelsneed only continuethrough out the life of the quarry in thosewelts closest
to the quarry;



3. The constructionof multilevel monitors in key locationsaroundthe perimeterof the site,
where they will not be destroyedby quarry activities. The purposeof these wells is to
establishpermancntmothtoring points to provide comparablewater level and water
chemistrydataoverthe life of the quarrywithout disruptionby quarry activitiesor changes
in permison-agreementsbetweendomesticwell owners and the quarry. Water levels
should be takenat thesewells on a quarterlybasis;

4. Quarterlymeasurementsof surfacewater levels in the two abandonedquarriesto the north
and eastofthe proposedsites;

5, The establishmentof mini-piezometersat key locationsin nearbysurfacewater bodiesto
establish groundwaterrecharge-dischargeregimes. These should be monitored on a
quarterlybasis;

6, Quarterlymeasurementsofstreamflow at key points alongHarlop Drain and the stream to
thewestof the proposedquarry; - -.

a’

7. Quarterlywater quality measurementsin the surfacewaterstreamdestinedto receivewater
due to quarry dewateringactivities and

-

8. Water quality monitoring from the multilevel monitorsand domestic wells.

Thesemonitoring requirementsare to establish grouüdwaterconditionsbefore‘and during quarry
dewatering activities andcheckthe modelsinitial condions.The proponentshould alsobe aware,
that it will be necessaryto recordtheamourüofwater pumpedfrom thequarryand the waterquality
of that wateroncedewateringactivities begin. - "‘ - - - - -

In the mitigation sectionof the report, theconsultanttatesthat uJfa completeloss of watercanbe
directly linked todewatering at this quarry, the quatry’operatorwill arrangefor the installationof
a newwell or makeotherarrangementswith the affectedresidentto ensurethat an adequate supply
ofpotablewateris provided.. Theproponentshouldbeawarethat it is notnecessaryforwaterloss
to be completebeforethe‘operatoris obliged to correct the problem,and theonus ofdeterminingthe
quarries responsibility in the case a well interferencecomplaintwill fall upon the quarryoperator.
In additionto the aboverequirements,the quarry must preparea complaintresolutionprocedure
which is acceptableto the Ministry. Thepresentcompttt resolutionproceduredoesnot clearly
stateunder what conditionstheproponentwill takeaction.

Summary - -

Thereportprepared by AGRA doesnotdocumentexistinggroundwaterconditionsto thesatisfaction
of the Ministry, and the Ministry has some concernsthat groundwaterimpacts will be more
extensivethan shownin the computermodel. In orderto fully assessthe impactsoftheproposed
quarry on the area’sgroundwaterresources,staff recommendsthat the proponentresubmit the
applicationoncethe field work outlined above has been completed.This second applicationshould



incorporatethe new field dataand also include a well interferencecomplaint resolutionprocedure.

Should you havej.nyquestionsorwishto discuss these commentsfurther,please contact meat 905
521-7864.

Yours truly,

/r

1
Barbara Ryter
EnvironmentalPlanningOfficer
Air, Pesticides& EnvironmentalPlanning

cc. Mi. 3. Evans,AGRA Earth& EnvironmentalLtd., 440 Phillip Street,Waterloo,Ontario .




