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Preface

Groundwater(models[havebeen [inuse By the [Environment[Agency(and its[predecessors for
many [ years. Thesehave[beenlinitiated (andimplemented[at tegionalllevel, and [Wwere hot
linked(in(amational [context.[Groundwaterthodels(are costly [and avemotbeen [€asily linked
to[itheIneedsloflloperational [lcustomers. The[fragmented [ ‘approachto lmodelling[was
highlighted by [the development[ ofl sourcel protectionzones[in[thelearly[1990’s. 1t[3vas
recognised [ thatJallcentrally[Icolordinated, [Istrategic [Japproach[Twas[Irequired[to[Javoid
duplicationand reducetherisk (0flchallenge.

Toldddress[this[situation, d[Strategic[Review[0f[Groundwater Modelling (R&D [Project (W6 [
034,[R&DI[Technical [ReportltW214;BrownlandHulme,2001) vasindertaken. TheMmain
outputlofithe Strategic[ReviewWaslthe EnvironmentlAgency Frameworkfor Groundwater
ResourcesT ConceptualTand " NumericalTModelling[(R&D[Technical [Reportf'W214)[which
contained Ja[Jnationally[]consistent[Jtechnical JapproachJand [JprogrammeJfor Jregional
groundwater resources [@ssessment/and odelling.

TheHead[Office[Hydrogeology[Team [presented alsummary [mplementation[PlanTorthis
work [jointly Withfhe[Science[GroupWhich [was[accepted (by [the mational 'Water[Resource
Management[Team J(WRMT)inJOctober12004.JRegional lmodelling Ustrategies Jwere
recognised by TWRMT [as Cstrategic ['Water[Resources[Icapital Cprogrammes. This work
therefore [Supports(the[Streamlining[AbstractionProcesses (SAP)[and [Restoring [Sustainable
Abstraction(RSA)[programmesmanaged By (themational Water[ResourcesRegulation/team.

TheHead[Office[Hydrogeology[feam[is[how[developinglalinoreldetailed /mplementation
Strategy comprising[alseries[bflmeasures[to[ support groundwater modelling, Censuring
appropriatemational [¢onsistency,[improvingeéfficiencyand[accessibility (by[¢ustomers.The
Implementation ] Strategy [ will[] address ] concerns[] like[ national [l planning[] ofT] model
development,benefittealisation, Successionplanning, (businesseéfficiency, (IS [performance,
and[customer(accessibility [fo Models.[An [T1Strategy [for Groundwater'ResourcelAssessment
andModellinglisbeing [prepared foldddress [thelinfrastructure @and IS [performanceissues.

The[National (Flood[Forecasting [Projects ((NFFS) haslimplemented [an [T [architecturefor[a
centrally Hosted flood [forecasting [system [for[the [Environment/Agency (EA).(Itlis recognised
that(there(are stronglinks between [the proposed IT [Strategy for[(Groundwater Modellingland
the INFFS.[Afeasibility [studyhasbeen[¢onducted (which[concluded that[the 1Tbackbone,
named[ National[Groundwater[ Modelling[ System[(NGMS), can[be[ basedon[the[ NFFS
architecture(andsoftware[ components)ifl some[minor modificationsand [eéxtensions are
implemented. [Thisloutcomeofiphase(1, thefeasibility[study, Wwas [the starting (point[0f[phase
2,[theldetailed [architectural(design.

Guide[to[the[feader

ThisCdocument[presents[the[Project Implementation[Plan([for[Phase[3 [and[anloutlook[to
projectiimplementation in [Phase4

[] [ New[to[this[yersion

WL[] [Pelft[Hydraulics[&[Tessella Preface
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Revisions[fo¥ersion[0.5HasedonEAlinput{discussion[0fltheldraftprojectimplementation

plan(atthe4™ workshop, (October (62005 lin T.ondon, and @vailability 6f funding for ancarly

start):

o Kicklofffand[Pretelease[SA[1[are[moved forward[in[time[(start[firstCweek [ February
2006, delivery thid March2006)

e Preltelease[SA 3 [Hsloflmajor[importancelto convince the endusers. Therefore two
developmentiactivities(have beenladded [forthis [preltelease, namely@ddition [0f[Contour
plotting functionality [and[alcontingency [fund for[Small (GUI updates.

Revisions[to[version[0.5based on[theltwoday[designland[planning[meeting[ between

Tessellaland DMelftHydraulics, Dctober18/192005:

o Designlsolutionshavebeenidentified which meet(the functionality Wequests Withoutthe
risk CofTtooCimuch Csoftware Ccomplication. [[Therefore, Cthe Cimplementation CofT these
solutions[Thas[Tbeen[Jadded [JwhileJsimultaneously [Iskipping[the[reuse[Jtesting [Jand
prototyping activities.

e Version[0.5CofTthePIPTdid Mot paymuchlattentionfoltesting[thelintegration ofhew
software[ componentsto[the[$ystem. Practical Cexperiences[indicatethat[this[activity
should Mot be forgotten.

o System[development(tequires al(temporary)linfrastructure[at[the developer’s offices.
Activities [fo [Setupand maintain(this[developmentinfrastructureliave Been ihcroporated

Revisions[fo[version[0.6,based[on teview By Karel (Heynert[((WLDelft Hydraulics project

manager INFFS)land [ErikRuijgh(head Hydrological [division (WL Delft Hydraulics, [Steering

group ember 0f INFFS):

e Renamed[prelteleasesinto[PRO1[04

o mergedlkicklofflactivities(into [pre(telease PRO1

e Merged/completionactivities(into/dompletion 0fipretelease [PR04

e Moved(client(server(development[forwards(by delivering(pre(release(PRO3 [as[alstand[]
alonef@pplication forfesting,land @s[clientserverlapplicationfor[demonstration

e Movedparallelldevelopmentactivities forward [in[fime[(starting[April 2006)

e Emphasized(relations withINFFS[development/and(delivery

Revision(toversion(0.7:
e includedproposal forPhasedplanning

Revisionfo¥ersion(0.8:

e updated(dfterprojectmanagementmeeting(10 November200511016

¢ identifypotential folesfor GWIdonsultants

o refinedfhefarget((deliveryihlfime forWFDplanning)@nd rescheduled theldeliveries

Revision(foversion(0.9
e updatedBasedonreview comments By MarkWhiteman for proposal Phase3

WL[] [Pelft[Hydraulics[&[Tessella Preface



National[GroundwaterModelling[3ystem[{NFFS[CCN[2005/03) Q3986.05 January[31,2006
Phase[2[3[IPetailed[3rchitecture[design

Project[Implementation[Plan

version[].0

Contents
1 Introduction 1—1
2 Assumptions 2—1
3 Pilot Implementation (Phase(3) 3—1
3.1 INErOAUCTION. ...ttt st st 3—1
32 S COPC ettt ettt ettt ettt et e st s baeesaees 3—1
33 Deliverieslandfheirfimeischeduling ............ccoccoevieiiininniininiie e, 3—2
33,1 INtrodUCHON. .. .ooiieiietieciieeie ettt 3—2
3.3.2  General [ProCedures ........ievveeecuieeriieeiieeieeeeveeeree e e eereeeeee e 3—3
3.3.3  ProjectIStartlIP ....eeeeveeeeieeeieeeiieeeree et e eiee et e et e 3—4
3.3.4 Preltelease[PRO1:[SystemSetup.....cccccveevvrercreeeiiieenireeereeereeenees 3—4

WL [Pelft[Hydraulics[&[Tessella

34

3.5

3.3.5 Prelrelease PR02: Modflow VKD lin/defaulttNFFS
CONTIGUIALION. .. eeeviiiieiieeiieecieeereeeieeerte e et e etreesbeeereeeseraeesreaens 3—6

3.3.6  Parallelipreparation(activities forthick/client((PR03)land
central [System(PRO4) ........ccoveiiiiiiie et 3—9

3.3.7 Preltelease[PR03: Modflow VKD [inPredefined NGMS
Configuration[(Client[Serveridemonstration)...........c.ccccuveenee.. 3—11

3.3.8 Preltelease PR04: Modflow[VKDlihfullclient(serverisetting.3—14

3.3.9  COMPICLION ..uveevieeiieeieeiieieeriee e e e ebe e eeseresereeeveesraessaeeeens 3—16
3.3.10 ProjectiCalendar ...........ccceeeeriieniieiieeie e 3—17
Organisation[@nd [EfFOrt..........ccoecvveviiiniinieriececeeeeeee e 3—19
3.4.1 Implementation(drganisation(atEASIde..........cccceerevrrrerrreennenns 3—19
3.4.2 Implementation(organisation(atidonsultantiside........................ 3—20
210 SRS SURRRPR 3—21
3.5.1 Associatedlefforti@atEASIAE........ccecerereieiieieieeeeeeee 3—21
3.5.2 Associated/éffortlaticonsultant(Side ..........ccoceeverereeernieiennnne 3—21



National[GroundwaterModelling[3ystem[{NFFS[CCN[2005/03) Q3986.05 January[31,2006
Phase[2[3[IPetailed[3rchitecture[design

Project[Implementation[Plan

version[].0

4

WL [Pelft[Hydraulics[&[Tessella

NGMS Implementation (Phase(4) 4—1
4.1 SettiNgTNETATZEL ... eevvevieiiereiecie ettt ettt e s eb e e e e ensaesseens 4—1
4.2 DEIVEIabIES ...c.ueeiiiieiiieeiett et s 4—1
4.2.1 Moremoduleldata’setsinthe/Configuration..............cceeververenenns 4—1
4.2.2  MorelcomputationalGodes[(i.e. oduleldadapters)............c......... 4—2
4.2.3  Improved[GUIFUNCtionality.......c.cccceverrecriesiieneeniennesee e 4—2
4.2.4  Central[SystemUpdates .......cccccverrercieeiireiierieneeree e sve e 4—3
4.3 Delivery/schedulelandpreliminary [éffort/@stimate...........c.cccereverveennenne. 4—3
4.4 AcCePtanCETESHING ....ccuveveveerieiieriereerieeseeeteeteere e e esseesseessnesssesnsessseens 4—5
4.5 OTZANISATION....euteeiieeieeeieeeiieeie et et et et eesteestteseeesateenbeenbeebeesseesseesneesnees 4—7
4.6 DOCUMENTALION. ....c.uiiiiiiieeiiieciieciee ettt e et e re e v e esareesareeens 4—17
4.7 TTAININEZ. ..ttt ettt st et ettt e st esatesateeate e teesteesaeesaneeas 4—8



National[GroundwaterModelling[3ystem[{NFFS[CCN[2005/03) Q3986.05 January[31,2006
Phase[2[3[IPetailed[3rchitecture[design
Project[Implementation[Plan version[].0

| Introduction

TheNational "Groundwater[ Modelling System (NGMS)[isintendedtoprovidean 1T
backbone(forgroundwatermodellingactivities(within[fhe[EA.[TheITbackbone primarily
supports(theoperation0flgroundwater hodelslandfacilitates(d wider@and horeldccountable
useloflexistingland future[groundwatermodels.

Ithasbeenlinvestigated Whether thedevelopmentlofisuchBackbonelcan be Targely (based ion
ITrarchitecture ofithe National [Hlood [Forecasting [System (INFFS).This hasbeen Tound(fo (be
technically [feasibleland @Tatherefficient/direction foproceed.

This'documentproposesalstrategy forthedevelopment6fithe NGMS. Thelimplementation
isfproposed(to Belcarried[dutin2 ddditional [phases:

e Phase[32[Pilotldpplication (initial implementation)

e Phased=ZFullSystemiimplementationland(deliveryI(rolecut)

Phase1 [¢ompromised(the Feasibility [Study which ¢oncluded(thatithe INFFScouldprovide(a
suitable(basis. Phase(2 included [the detailed[architecture(design Whichidentified the(desired
extensionsthat fit(inthe INFFS [architecture[doncept, [ds Wwell [as mew [émerging[fequirements
that(thay (be more(difficultto meet Withoutlincreasing[oflsystem[complexity.

Uponlcompletionof[Phase 3, anlinitial implementation of[theINGMS s [Anticipated to [be

operational Cand[configured “for 2 sample ‘module[datasets. [[On[thebasisCoflthethird

(intermediate) [pilotrelease, theser[community [should belablefoldecide [wWhetherland how

theactual implementation [6fTthe INGMS [shouldbe [faken ip.On the basis[ofTthe Tastpilot[]
release, (CIS [Should[be[abletodssess[the size ofThardware infrastructurefor(the [tole [dutlof
theProduction system.

Inraddition,lan[organisational [$tructure[for[such[projectlis[described. [Bothfollowsimilar
principles(ashaveBeen applied Successfully whileldeveloping the NFFS.

Phase4fisthe/dctual implementation/and(roleoutoflthe NGMS. [The implementation will be
basedlon(the findings 0fTPhase[2[and 3, and therelis limited [Scopefor[(major) ¢changeslin
specifications/during(thisphase. Thisphaselincludes/development/ofimore moduleladapters
asiwelllas/dedicatedsoftware/developmentsforINGMS iser interfaces fotheetlendtisersand
custodian Tequirements. [During[thisphaselamumbergroundwater module datasets[Wwillbe
incorporatedforléachTegion. (Further¢onfigurationshouldbe ¢arried [outbycustodiansof
EATandMassociated Jgroundwatermodelling “partners[inordertooptimally Jembed the
operationfand thanagement0fthe INGMSTin[drganisation.

Thefollowing[chapterwill [describe[Phase3(in detail, [(Whilethe Tast'chapter Will[providelan
outlook[tothelassumed role[outinPhase 4.

WL [Pelft[Hydraulics[&[Tessella | — 1
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2  Assumptions

Thefollowinglassumptions(are made[inthe[preparation [ofTthe projectimplementation [plan
forfphase3:

o FEAlprojectiteam

Thedevelopment[0f the[NGMS T is[very imuch a[joint[ activity[ ofl theCEAland[the
Contractor. (It[tequires[éxtensive [input[from (the [EA[groundwatermodelling[group [and
CIS. Decisionsmeed[fobe [faken Tapidly [in [order [fo heet the[fime[constraintsSet By [fhe
EA.Ttlislassumed(thatlatTeast(@core[feam [0fTEAlgroundwater odelling [Specialists [@nd
CIStepresentatives Will(in [principle [belavailable[duringlall[oflthe [proposedieetings
and Workshops. [They(should hiavela handatefo decide[during these Wworkshopsiipon the
direction(thepilotishouldlgo. TheyalsoshouldbepreparedlandlavailablefoStudy(the
draftiprojectproductsinfalshortPeriod(afew days)directly Beforethe Wworkshops.

o Thelboleldfigroundwatericonsultants
The'NGMS [development(involveslalvariety [ofltasks[to [belconducted.[Whilemost[of
them(are(strongly [telated (to [System[development,[some(tasks are¢losely [telated [folthe
groundwater modelling work[conducted by [EA[Ordonsultants. The [spread knowledgeon
the Jsystem[CandJto Cimprove[Jits Crate Jofllacceptance, Joutsourcing [Jto Cgroundwater
consultants(shouldBe Considered for(the following fasks:
— development/ofimoduleladapters
— extension[oflthel¢onfiguration Withmew oduleldatalsets[and houndarycondition

sets

However, [ outsourcing [ lis[ primarily [ relevant[ ffor[ tasks[withclear[instructionsJand
requirements. [Thesefasks Will [primarily [occur[during[the[tole[out[(Phase[4)as[the[pilot
stilllinvolves/activitiesthathavelalclear(target but o [definedimplementation path yet.

o Hardwareplatformlandsystemsoftware

Theldesignphasewill (providethelgeneral Specificationlofthe hardware platformthat
will[JbeJrequired[for developing, (testing [land Crunning [the INGMS. [TheCdetailed
specification,[installation[and[thaintenancelofTthe hardwareplatformlare’éxpectedfo be
theltesponsibility [0f CIS.Thehardware [platform[TTor altemporary Thosting[option+
shouldbelavailablelatthe start[oflprojectphase3 [(certainly motTater than [April06).[A
similarlavailability[is[expected[to[belfollowed[Wwith[tespect(tolthelinstallation[oflthe
system(software, likethe[databasesoftware[(assumed(to be[DRACLE)[and application
server Software.

o Availabilitylofibaselinformation
InCordertoCconfiguregroundwater “models Cintothe TNGMS, “module"datasets “and
configuration/datameeds o [belcollectedl@nddelivered at(the start[6f[Phase 3. Ttfis[@greed
that(this[Wwill(be[done by [EAwvith[guidancelofTthe ¢ontractor, following [the Strict[data
deliverylschedules. Wotmeetingthe deadlinesdataldeliveryschedule Will [generatethe
risk0f motTheeting(the Milestones(induefimeforldecision thakingonPhase4.

o Testinglofiprelveleases

WL [Pelft[Hydraulics[&[Tessella 2— 1|
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The INGMS CwillObedelivered [vialsolcalled (pre Teleases, Jallowing[JalJcontrolled
incremental [build ip “of functionality fofTpredeleases. [Suchdeliveryschedule [énsures
that[products[areldelivered [in fime, andlareimeeting [the TequirementsofTthe Msers. [t
allows(for[directfeedbackofiser[¢ommentslinto [thedevelopmentprocess.[Asldgreed,
EAlassigns/alfeam(oflcustodians [(and users for @t deastpretelease PR0O3) hichwill Test
thesystem[in[detail “and [deliverfeedback [in110 Cworkingdaysafterthe delivery
workshop.

WL [Pelft[Hydraulics[&[Tessella 2—2
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3  Pilot[Implementation[{(Phase[3)

3.1 Introduction

Thelobjectivesofithepilotlimplementation (are:

e Demonstrate to[thelénd[users[(e.g.[abstractionmanagers) What[functionality ‘will(be
offered b iimprovethanagementlanditilization 6figroundwater todels.

e Obtainlanloperational though(partially implemented version[0f[the NGMS, havingbasic
functionality [availablein@preconfigured [Setting.

o Covermearlyltheléntire scope ofltheSystem from Funningmodulesfopublicand Tser
specificldataldccess.

e Identify[solutions thatBestladdress user fequirements(imostly interaction Telated) Within
the NWFFSTarchitecturedoncept.

e Obtainlihsightlin/the required Gapacity [oftheHardwareinfrastructure.

e Updateloflimplementationplanfor Phase4.

Inladdition [to the[demonstration [purpose, the pilot[implementationl(is(d[risk reducingactivity
for[both[the[EAland[the[Contractor.[ By developinglaworking[prototypeloflthe system,
functionallspecifications(can Befinefuned[dnd(technical ‘dhoices[can be tested. On[the basis
ofltheoutcome(oflthis phase Wwell founded ‘choices[¢an bemade(prior [fo thestart[of the [full
implementation.

Pleasenote(that[Phase[3 [will[deliveralworking[Version[of theINGMS. [Thismeans[that(a
hardware [platform [shouldbelavailable(at[the(start[0flthis [phase fo [Support(developmentand
testing.

TheldevelopmentoffanTTibackbone [folsupport(groundwater hanagement(also [fequires that
thelorganisational [aspectslareladdressed. [Inladditiontolaltechnical [pilot[(coveredin(this
projectCimplementation[plan),it[isstrongly recommended[thatCEAaddresses the main
organisational [issues[surrounding[the ‘érganisational[émbeddingand[¢ommissioning[ofTthe
NGMS inlthisperiod.

3.2 Scope

The WFFSTarchitecturelis[characterized By [theléntire predefined [Gonfiguration[ofthesystem
layoutland/its[dataflows. Tt[doesmotldccommodatedny[interactive equestson[datalsets that
arenotlidentifiedbeforehand. Inladdition itsdatalaccess[and[datalsynchronization s fully
automated(andfislonlyfo@TimitedéxtentiiserSpecific.

After(thefullrolllout,[afeasonableTevel [ofTinteraction[should beSupported. [Thereforelthe
scopeofTthe pilotfis Primarily[foProvide(theldapabilities as [far(as fhey(dan bBepredefinedina
configurationandlat[the[$ameltimeidentify Swhich[$olutiondirectionprovidesthe best
cost/benefitratio[fo meetthe fequests [0flits tisers.

WL [Pelft[Hydraulics[&[Tessella 3—1|
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Thelpilotlisidefinedin[SuchWway [that[duringland(after(thepilotphaseoperational (products
arelavailable, [even(ifTthey domotmeetthefull fequirement(set[6f NGMS. [Delivery [0f ew
software(capabilities fis limited [and focussed[dn €nabling thedemonstration fo thelend isers.

3.3 Deliveries[and[their[time[$cheduling

3.3.1 Introduction

Thepilotiwill Beldeliveredin/alsetofpre(teleases,€ach0flthem beinglandperational [System
that(dan Belapplied inpractice. Thepreteleases(startfromthe NFFS[system[Capabilitiesiona
stand[alone[Systemandlgradually[éxpandfowards[a predefined INGMS [¢onfiguration[on(a
client[server(system.

Thefollowing pre(teleases [are foreseen forPhase3:

e Prelrelease[PRO1:[SystemIsetup

e Prefielease PR0O2: Modflow[VKDlindefault INFFS [donfiguration

e PrefteleasePR03: Modflow VKD inpreconfigured NGMSconfiguration
e Preftelease[PR04: Modflow VKDlin[client/Server/Setting

Figure[ 3 [providesCanloverview oflthe foreseentime schedule. [Assumingal$tart[early
February, theschedule/@ims/at/delivering preteleasededicated b [groundwater((i.e.[PR0O3)at
thelendlofTSeptember.[This[prelteleaseislintendedfoincludealstanddlone for festing [of
groundwater $pecific [functionality, fand[al¢tlient[server[implementationfor demonstration
purposes. [Tomeet(this[dedicationlevel,most/softwareldevelopmentlis [planned(inh [the [period
betweenreleases PRO1@ndPRO3.

Inlgeneral,[thepresented[schedulelshould(énablethe MH/TS team, even[during(theholiday’s
period,[to[support[the[EAlprojectlmanager[inlits planning[for the[year[2007. Notelthat
obligations[ofl ¢rucial [teammembers((e.g.[lead developers) [ within[the NFFS[project[ay
requirelsome[tuning (0fINFF S land NGMS [project activities[to [prevent(dverloading..

Task Mame Jan (Feb| Mar  Apr|May | Jun | Jul | Aug Sep| Oct |MNov | Dec| Jan ||
[2 GWMS Phasge 3 Pilot implementation
Pre-release PROM (system setup) y
Pre-release PRO2 (Modflow in default HFFS configuration) L y
Development infrastructure
Parallel preparation activities for PR03 and PR04 y
Pre-release PRO3 (Modflow in predefined HGMS ation, CS-d 1] L

Pre-release PRO4 in client. ver

Figure 31 Time(schedule foreseen for Phase(3[(assumed to belstarting[February 2006)

Inlthelcurrentlschedule, INGMS [pre(telease PRO1and[PRO2 fareplanned [twoweeks later
than the NFFS|releases.

WL [Pelft[Hydraulics[&[Tessella 32



National[GroundwaterModelling[3ystem[{NFFS[CCN[2005/03) Q3986.05 January[31,2006
Phase[2[3[IPetailed[3rchitecture[design
Project[Implementation[Plan version[].0

3.3.2 General[procedures

Theprocedurelofleéachpreteleaselds illustratedin[Figure3 2[and Wwill[(be similarforleach

preltelease:

1. theldonsultantprepares/aiwork planforMRO#

2. the[EAprojectimanagerapproves(the Wworkplanfor[PRO1 atthe [project[inanagement
kickloffland [approves(the other Work plans(atithe delivery (Workshop for[previous pre’]
release

3. theldonsultantimplementsfheWwork plan,delivers the preteleaselandprepares the Wwork
planfor(the mextpreelease

4. A)ltheEAisers/custodianstests the [preTelease, reports Within 2 Wweeks. TheTeporttay
includelafistdfichange fequests.

B) Simultaneously, thedonsultant(starts With iimplementing the mextpre Telease
according(foplan

5. theltonsultanttfandCTEAproject[imanageragree Wwithin[a[Week Cafter[theltest[feporting
period which(change requestsmeed fobeimplemented [in The Mext pre [Telease

6. thel¢onsultantpdates(theplanlandlincorporatetheapproved¢hangeslin themextprel]
release

Iflthelagreementlat(point[5[¢annot[be[teached[byeémail/telephone,(alfacelfo facemeeting
may[heed(tolbelorganisedl onlalshort notice toltesolve thelissue.[Thelapproved[changes
and/or[dnylassociated[meeting[Wwill [belassigned[to the[“changebudget’(i.e.[@[portion oflthe
contingency [funds(thatWwhoselmanagement(is [delegated [tb[the projectmanager.

odBusiness/Process Model/

EAlandconsultantiagree
EA project manager Workingplan |ezz-------- on‘update workplan
approves/planPRO# [~~~ """"TTTTTTTT
<[1eek
A
' Consultantreplies on
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Figure[32 Diagram[illustratingtheliterative[procedure for @ach pre[telease Of INGMS

prerelease 0#

Theldetailsloflthe [pre(teleases d@reldescribed (hereafter. [EachpreWeleasestarts With [approval
oflapre(teleasePlanand s completed With [dfollow Mipplanpresentedand[discussed atthe
deliveryofithepretelease.

After[PRO1Algo/nogodecision pointlislincorporated o stop [orhaltthe projectBeforethe
financial year[0f2005/2006 has started.
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3.3.3 Project[Startup

Theproject(start(is[planned for the First week 0f[February 06.

Phase 3 willstart[with[d [projectmanagementeeting[foldefinednd[dgree dadetailed [project
planning. Tnthe firstWweek [0fTthe ProjectVisits [dre [planned fo[Anglian [and Midlands Hegion
tolcollectidatafor/anddiscuss/the pilotiiimplementations.

3.3.4 Pre[telease[PROI:[System[Setup

Scope

The first[pre(Telease will (beltheMnitial [System Setup Cand Wwill Cprovidevisual accessto
imported [ timel8eries, gridsCand[polygonsCat predefinedassessmentpoints, gauges and
abstraction Jocations(in (part[of)fhe Tegions [0fIMidlands@and[Anglia. Time[series [fypically
will[@elatefoldatafrom[Standard[Scenariosorfhey may Toldlactual Mmonitoring Series. The
preteleaselJis[Jal[lstand[dloneJapplicationJbasedJonJconfigurationof INFFSsSoftware
components. This pre(teleaselis foreseen fo beSynchronised Wwith, [@nd [Scheduled @fter NFFS
release.7.3 [(early March2006).

Software[development/implementation

Allimited[Software[development(dction(is [foreseen [fb import(the[datainto NGMS.

Configuration

Thefollowing [featureswill Beconfiguredland(delivered:
e maplayersi(Explorer)

e locations(Explorer)

e timelSeriesmavigation(Explorer)

e timelSeries(display

o workflow[foridatalimport

InPhase3,fwolgroundwatermodels Will(belconfigured. InPhase2 hasBeen[dgreed that(a
modelWill beldonfigured forbBothMidlandsand /AnglianRegion.

Testing

Thisldelivery will include [hinor[integration [festing regarding(data [imports.

Documentation

Configuration'documentationwill Tbe[Jset[upJasJalbasisto[ be[populated [during[the
incremental [delivery [0f(the[System. (In(addition, [felease(and user festing[documentation (will
beprovided.

WL [Pelft[Hydraulics[&[Tessella 3—4
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Delivery

Thedelivery Cofthisphasewill (bethe‘configured stand[alone“application, Cincluding
documentation. [The Productwill Bedelivered lon[CDIor ia/another(digital thedium.

Task(listfand[time[$chedule

Tazk Matme 5 | Feb '06/ Mar '06
Feb hlar
=l Pre-release PRM (system setup)
= EA tasks
Approve plan PRO1

Provide data Midlands (GlS-lavers, locations, standard scenarios time series etc.)
Provide data Anglia (GlS-layers, locations, standard scenarios time series etc.)
Prepare hardware and software conditions for off-line system installation

[= Software development
Update import module for standard scenarios (new)

=] Configuration
Check data (hackground maps locstions, time series, scenarios)

Configure Explorer and time series dizplay
Impart scenario data
=] Testing
Integration testing
[= Documentation
Document configuration wpcdate PRO1

Design revisions based on PRO1 findings
= Delivery
Frepare distributionfnstal PRO1 pre-release
Preparstion Pre-releaze PROT workshop
Aftendance Pre-release PRIV workshop
=] General tasks

Preparstion Follows-up plan PROT

Project management meeting (kickoff)
Communication (for data collection etc.)
Cortingency (data collection st EA offices)
Project Management

Gty control

| Fallowe-Lp plan PRO2

Followy-up plan PRO3 and PRO4 developments

Figure313 Timeschedule foreseen forpretfelease PRO1

Meetings

This pre deleaselisstarted Withdprojectmanagement Kick [offmeeting[(firstweek February)
and[is[completed mid MarchWith[d2 [daydelivery Workshop[(151 6 March)for[dustodians
at[the[Agency’s test[bed facilities[at Fobney[ Mead. This[delivery limeeting[includesa
demonstration(6fTthe [pretelease, handsonpractice, dsWwell[as[the Presentation [6fTa Follow[]
upplanfor[PRO2,[and softwareldevelopment activities forthe thick¢lient[(PR0O3)[dnd the
central system[(PR04).

WL [Pelft[Hydraulics[&[Tessella 3—5
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Support[by[EA

TheEAlprojectlmanagershouldapprovethe Wworkingplan[for[this[pre(release. [ The[EA
contactresponsible [for thegroundwater thodel has [fo prepareanddeliver therelevantidatalin
time[fo prevent[deadlinesbeingpassed. Note that dataldeliveryis[time ¢onstraining and
shouldbeldompleted withinlaWeek [afterthe(start'6f[Phase3.

Midlands@nd Anglianhave Beenlinstructed [dtthe(énd[6f Phase 2 with Wegard o [thedatalfo
beldelivered.

After[PRO1,[d[go/nogodecision Wwill befake By EABefore [@ny@ctivities [in the mew [financial
year[(2006/2007)start. ThemextSections@ssumelthatfheldecisionlispositive.

3.3.5 Pre[telease[PR02:[Modflow[YKDJin[default[NFFS[¢onfiguration

Scope

Within[this[stand[alone[pre(release, the ‘moduleadaptorforfModflow [ VKD is[developed
according[fo[NFFS[Specification. [ Twolmodule(datalsets[(i.c.[oneforMidlands[and[onefor
Anglia)will[belincorporated. Basic[workflows[and[defaultgraphicpresentations[{time
series, [grid[displays)will Be[configured for[generatingmodule [dutput. [Whatlifl[Scenarios[Can
beldefined [for abstractionsat[predefined [locations[(i.e. éxisting [abstractions)andsurface
waterhieads.

Thel prelteleaselis[alstandlalonelapplication[ based [ on[ configuration of  NFFS[software
componentswithda mew moduleladaptor[forModflow [VKD.[This[pre teleaselis[foreseenfo
belsynchronised with, andscheduledafterINFFS [release v.7.5(imid June2006).

Software[dlevelopment/implementation

Thispre(teleaseWill incorporate the thajor[implementation [activities [for theModflow [VKD
moduleladaptor. The [following [Published Interfaceswill (besupported:

e diagnosticsi(pi_diag.xsd)

o gridllocations((pi_cells.xsd)

o gridltime(series[(pi_mapstacks.xsd)

e pointllocations((pi_locations.xsd)forlabstractions

e abstractionlfimeSeries((pi_timeseries.xsd)

e statelmanagement((pi_state.xsd),asfarlassupported by Modflow fitself

e parameters(for(incorporating[surfacewater heads(at boundaries((pi_parameters.xsd).

Althoughltheldevelopmentlofiinodulelddaptersicouldbeldutsourced, Two aspectsishouldbe

considered(forthis/activity:

e Theldeliverylofithisimoduleladapter,[in[time(andproperly[functioning, [is[éssential [for
thelsuccess oflthe pilot.[Any[delay(in(this[delivery (will [cause [problems|(that(dredifficult
to/addressbefore(thetostimportantpretelease FRO3.

WL [Pelft[Hydraulics[&[Tessella 3—6
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e Thellinteraction[betweenthe [ExecutionIControllerJand[the[module Jadapteris[Ja
development Wwhichhashot[beenlimplemented, tested and[proven[yet.[Mixingsuch
development![feature Wwith[alstandardized [off(the (shelflimplementation’[purchase ay
putlthe pilot'systemIdelivery atlrisk.

Given[thosel considerations[itlis[fecommended[tolkeep[the developmentlof thismodule

adapter(Within[the[System[developmentteam. Future modulelddapters [are[tecommended to

beloutsourced

Configuration

Thefollowingfeaturesiwill be configured and/delivered:

e definitionlofllocationsrepresentingmodifiableBoundaryconditions

e definition[6flTocations Tepresenting oduledutput

e workflows[formodule/éxecution

e  defaultgrid/displays [formoduleloutput(pluginigridDisplay)

o defaultifime(series/displaysformoduleoutput(pluginTimeSeriesDisplay)

e enablel] specification]) of[] what[ifl] scenarios[] for[] predefined[] locations[] (plugin
WhatlfScenariosDialog)

e cnablel] deployment[] ofl] modulel] run[] based[] on[] NFFSfunctionality[] (plugin
ManualForecast)

Testing

This phasewillCincludeClintegrationtesting “activities forthe module"adapter "andthe
configuration

Documentation

TheCdocumentationWwill Cbeupdatedto[feflect[the changes[bf this[configurationpdate.
Software[revisionswillCbe documented "as[well.[In"addition, release[andCuser[ testing
documentationwill beprovided.

Delivery

Theldeliverydfithis[phasewill be thedonfigured stand[aloneldpplication(dsdescribed [@bove.
Itiwilllinclude [documentation(asWwelllds(a(setofltest [Scripts(fotest[System [functionality.[The
productiwill beldeliveredonCDIdrvialanother(digital hedium.

Meetings

This(pre(teleaselhas(an[official[start(in[the mew[financial [year[(April[1,2006), but(is kicked
offwith [theldelivery eeting(ofpre(telease [PRO1 (1516 March). Tt[will be[completed [Wwith
a2[day(delivery workshop (for(custodians [at[the[Agency’s test[bed facilities [at[Fobney Mead
(28129June).[This[delivery [meeting [includes [a[demonstration[ofTthe (pretelease, handslon
practice, alpresentation on[thelsoftware[development[progress for[PR03, as[welllasthe
presentation [0flafollow [up [plan for pretelease 03, [as well [@sthe follow ip [planfor [parallel
software(development(dctivitiesforthe[central System.

WL [Pelft[Hydraulics[&[Tessella 37
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Inraddition, [this fime (box [will[include [fwo [eetings (With [CIS [fo [kick [0ffland monitor [the
preparation/ofhardwarelinfrastructurefor/delivery [0fthe client[server[demonstration [in [pre [’
release03.

Finallyfit[is fecommended [fo include @ meeting with the BGS [and the A [Sciencegroup [fop
discuss(the meed (ormot)formodel integration With [Fiverfand[dther thodels msing[OpenMI.
OpenMI(Gsalstandardized [dataléxchange[interfacethatfaccommodates [tiver, [groundwater
and[drainagemodels[to[interact[at[astepbasis. Isis, [ InfoworksRS,[SOBEK and[Mikel1
support(this(standard/aswell.Migration[dfla[domputational idode To [DpenMIfis[Only Possible
with[dodelaccesslds MpenMImodification0fthelinternal fime loop.

Support[by(EA

TheEAprojectmanager(should@pprovethe working [plan forthis [pretelease, [€ither[atthe
end(ofpre(telease PRO1 loriatithe Beginning 0fTthis prefeleasephase.[Approval (0fthe follow
upplanforlthe thick¢lient’andthel¢entral [System developmentswill[énablethoseparallel
activities[fo [fake off, hencelénabling iis To eet thedeadlines.

The[EAlcontact[tesponsible[for[the groundwater modelhas[to[prepare[and deliver[the
relevant[datalin[the firstCweek [of[April(to[prevent[deadlinesbeing[passed. [ The EA [staff
responsible[for[testingland system[capabilities [exploration[Should[deliver[their feedback
withintwolweeks(after(delivery(ofiprerelease[PRO1.

Section3.3.2illustrates the procedure[tolincorporatefeedback 0fTthe testinglinthe work [Plan
oflthe mextlpre(release.

CIS[Delivery[Serviceslhas[tol preparelthelinstallation[bflthe hard[Tand[softwarelSystem

infrastructure for the [pre telease[03.Itlis[anticipated (that(DH/TS will[have[tolassistlin(the
installation0flthe NGMS lenvironment.

WL [Pelft[Hydraulics[&[Tessella 3—8
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Task[listfand[Time[$chedule

Task Name 6 | Feb '06 Mar '06 | Apr'06  May '06 | Jun '06 | Jul'
Feb har Apr IWlay Jun Ji

HEEENENENEENEEEEEREEN
[ Pre-release PRO2 (Modflow in default HFFS configuration) L w
=] EA tasks -
Approve plan PRO2

Approve development plan PROZ and PRO4
Provide data Midlands (module data sets, parameter definitions, associsted GlS-layers
Provide data Anglia (module data sets, parameter defintions, associsted GlS-layers, €
Test and provide feedback on Pre-release SA-1
Sketch outline internal organisation plan
Lisise between CI5 and consultants
[ Software development for PRO2
Develop MFFS module adapter for Modflow (nesw’)
=] Configuration
Check data (module data sets)
Import module dats sets
Updste configuration for default NFFS capabilties (workflows displays)
Updste configuration to incorporate Modflow module adaptor
[ Testing
Integration testing

[= Documentation

Document configuration update PRO2
Design revisions based on PRO2 findings

[ Delivery
Develop test scripts for configuration updste PRO2
Prepare distributioninstall pre- release PRO2
Preparation Pre-release PRO2 woarkshop
Attendance Pre-relesse PRO2 workshop

=l General tasks
Contingency (PRO1 open ends)
Kickoff meeting with CIS for off-line system installation

Lisize between CIS and consutants

Communication (for data collection etc.)
Fallowy-up plan PROZ (delivery)
Project Managemerit

Guality control

Figure(3(4 Time(schedule foreseen for[pre release[PRO2

3.3.6 Parallel[preparation[activities[for[thick[¢lient[(PRO3)[and[¢entral
system[(PR04)

Scope

Toltheetfhe entire[Scopelof[tThe INGMS, [éxtensionsaremeededlatthelthickdlientfo Support
groundwater[Specific[post[processingand[Visualization, While[the¢entral [System meedsfo
provide[Jadditional TIsupportuserIspecificl]datallmanagement, JdataJaccess Jand[ ] data
synchronization functionality. TheseSoftware/development(activities ieed [@head start(as [the
effortinvolvedlinldevelopmentand festing[is foo uch For(deliveryin[d mormal [pre [Telease
schedulefor[PR03land[PR0O4.

Setup[and[imaintenance[development[infrastructure

New [developments(in[supportlofithe[dentral System 0f INGMS [require @ tirror [infrastructure
atltheldeveloper’s(officesfblénableimplementation(and testing[ofthe Mew functionality. This
infrastructure meeds [fb Belinstalleddnd Meeds (@t leastfo Betaintained for [the[duration(dflthe
pilotiphase.

WL [Pelft[Hydraulics[&[Tessella 3—9
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Software[developments[for[thick[¢lient[(to[be[delivered[in[PR03)

Afterldevelopmentofithehodulelddapter, Software[developmentsactivities Will [continue[fo
ensurelaltimely [telease[0fpretelease[PRO3.[Software developments for[PRO3 [focusCon
NGMSTtequirements[thatlare essential [to[demonstrate, [inlalStraightforward vay, [thefull
scopelofithe future NGMS.

Theselsoftware/development/activitieslinclude:

o Development[ ofl the ImportReferenceDataSet[ package,alimodule[operating[in[the
background, [fbénablecomparing [the odel[Gutput6fithe Gurrent fun [fb(areferencedata
setfrom[@Standard[Scenario [dr@[previous fun.

e DevelopmentoflthelSliceFeeder[package,lalmoduleloperatingin[thebackground, to
import(aslice(frame fromanlexternal (file[(in[Shape[format), fransferlit(intoalgrid ¢ell
definition [and(feed [this [fo the INGMS [for ise By [the [data slicer.

e Developmentoffthe ImportSliceplugin, @[GUI pluginWwhichlguidesthelslicedefinition
processwhen [@ttachingalslice frame from@nlexternal file.

o Extension/0ftheGridDisplay Wwith[alcontour Plotting library.

e Development(ofithe(firstversion(ofitheData(SlicingAPI, [dpackage(dedicated(foslicing
3[dimensional [fimeSeries[dataSets.

e DevelopmentofTthelfirst[¥ersionloflthe[Execution Controllerlmodule, [almodulelthat
controls(the[domputation [process, performs run(timelprocessing [and(status messaging[0f
the computational (code’s Tog file,land [@llowsmanuallinterruption.

Software[development[for[¢entral[$ystem[(to[be[delivered[in[PR04)

The(following[software developmentlactivities[to[the[¢entral [$ystem [are vequired[tolineet

requests for[user/specific/datalmanagement:

e Updatelofitheldatabaselschematolaccommodateportioning[oflpublicldnd private(user
specific)data

e UpdateloftheMDatalaccess/APItoaccommodateiseriand rolelspecificlaccess

e DevelopmentlofiaUser(and Role Managementihodule

e Development/ofialSystem/Administrationthodule

Thefollowingsoftwaredevelopment(activities(are requiredfo meetTequestsforinterruption

capabilitiesand [fo hinimize[data fraffic:

e Updatel[ of( the[] Datall synchronization[] API[] to[] accommodate(] datal ] downloads/
synchronization ipon request

e UpdatelofitheTaskManager o Handle mewéxecutionfemplates

Delivery

Thelsoftware "developments[for[thethick[client, as[well as[ documentupdates will[be
incorporated(into[pre(telease[PRO3.[Software[developments forthelcentral[System [will[be
deliveredin[PR04.

WL [Pelft[Hydraulics[&[Tessella 3—10
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Meetings

ThisTactivity CwillChave twolinternal [technical Cdevelopers[imeetingto[synchronisethe
associatedlactivities[between [the[developmentfeams[of  Tessellaland [Delft(Hydraulics. The
activities[are[to[beapprovedatthe[end bf prelteleasePRO2.CEASupportwillConlybe
indirect.

Task[listfand[Time[$chedule

TheOpresentedJtimeJschedule ™ (FigureJ3[5)Jincorporates[]al]substantial (] durationJto
accommodatefortheholiday[3eason. ThemaintenancelofTthe developmentlinfrastructure
finishes(atftheleénd 0fPhase(3.

Task Name Apr'06 May'06 Jun'06 Jul'06 Aug'06
Apr e Jun Jul Aug
[=t=] [l Development infrastructure
70 Setup central system infrastructure for development (@TS+DH)
T Mairtenance of development infrastructure (BTS+0H)
Tz [=l Parallel preparation activities for PR0O3 and PRO4
73| El Preparatory software developments for thick client (delivered in PRO3)
T4 Technical developers meeting 1
75 | Develop ImportReferenceDataSet module (new)
75 | Develop SliceFesder moduls (new) to feeding MGMS with dynamic slice definitions
? Develop nportSlice plugin (new) to select an external file for a slice definition
78 | #sdd Contour Plot Library to GridDisplay-plugin
e Develop Data Slicing AP (new)
N Develop Execution Controller {new’)
= [l Parallel e t for central syst ivered in PRD4) v y
T8z | Technical developers meeting 2
83 | Update Database Schema (public vs. user partitioning)
? Update Synchronization AP (accommodate user intisted synchronisation)
s | Update Data Access APl (accommodste user management)
? Development User and Role Management Module (new)
T | Development System Administration Module (new)
& | Update Task Manager to handle new execution templates
Tea | El Documentation v
? Document design revisions based on PRO3 developments
T Document design revisions based on PRO4-developmernts
T3 | El General tasks
93 | Project management
o4 | Contingency

Figure3[5Time(schedule foreseen(forthe preparationactivities/inparallel to[PR02 and PR0O3

3.3.7 Pre[telease[PR03:[Modflow[VYKD[in[PredefinedINGMS[Configuration
(Client[Server[demonstration)

Scope

Thepurposeloflthispre releaselis toldemonstrate the ‘end users[Wwhat(type [offunctionality
they[¢an[éxpect from[the(NGMS. Within[this[pre(release, the[predefined[¢onfigurationlis
extended[with [morepostprocessingland presentation[options[toaccommodate[display (and
reporting(ofigroundwater(specificgraphs@nd maps, including (¢ontour(plots [@and [comparison
toreferencesituations|((i.e. [Standard [scenarios)(or(d[selected reference run. (Groundwater init
budgetswilllonly (be[supported foraVertical [Section[as mo[functionality[is[yetavailablefo

WL [Pelft[Hydraulics[&[Tessella 3—11
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determine[Vector(fields. [This preTelease Willldccommodate tiser[defined [datalslicing by [ise
of’éxternally [provided(slicing frames.

ThisCpreltelease willCbe Cdelivered[inCallstand[dloneapplication“ifor[testing[purposes.
Simultaneously@nfinitial [client(server(setupis foreseen(fobeldeliveredlas d[demonstration.
This pre(teleaselis foreseen [fo BeSynchronised Wwith NFFSrelease v.8.0 [(mid [July 2006).

This[prerelease phaseWill feed the[EAlprojectlmanager, based on[the findings ofpre ]
release[01,[027and 03, Wwithlinformation[forthebusiness¢aseland [the[implementationplan
for[Phase@.

Software[development/implementation

Most[Softwareldevelopments have [fakenplacelinparallel 'developmentlactivities. However,
various$mall ipdatesCofTexisting[GUIplugins are foreseenasalcontingency [fo[improve
support[for the TINGMS Cdemonstration. [Theexact[updates “maybedetermined [during
feedback fromPRO2.

Configuration

Thefollowing [featureswill Beconfiguredland(delivered:

o workflows[for(datalslicing, postprocessing, and report/generation.

o preldefined[datalltransformation(scripts(tol[]transform(]raw[Imodule[]output(]into
groundwater ] specific[] datal] sets[] representing [ stream[] accretion, ] stream[] outflow
hydrographs, Winterbournesignature, [duration/curves, [frequency [¢urves, [contour[plots,
and[groundwater unitbudgets(vertical [Sectionas well @s [cross Border).

e groundwaterIspecific[Igrid[Jand[contour[Idisplays! for[Ipostprocessed[ datal(plugin
SpatialDisplay).

e timelSeries(displaysfor(postprocessedldatal(pluginTimeSeriesDisplay).

e cnableldeploymentlofipostprocessing [ Workflowsbased onINFFS functionality [(plugin
ManualForecast).

o datalslicing By predefined (slicing [templatesoriser(selected [slice templates((executed by
DataSlicermodule).

Configuringthepostprocessinglactivities forthefirstfimelislabigléffortihichTequiresin ]
depthknowledgedfthedatafransformation(dapabilities.[Once, Thepost[processinghasbeen
configured(foroneset 6fmoduleloutput, the mextione(s) Becomes(straightforward land can be
outsourced folgroundwater/consultants.

Testing

AslalhumberlofTsoftwarepackageslareladdedand ipdated, [Substantial [integration testing
activitieswill Berequired [fb [@nsure proper Softwareintegration.

WL [Pelft[Hydraulics[&[Tessella 3—12
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Documentation

Theldocumentation 6flthe previouspre(release will Be lipdated [foreflectthe[changes 0fTthis
configuration ipdate. [Software[documentationWwill betipdatedfo reflect/design revisions.

Delivery

Theldelivery ofthisphaseWwill be thelconfiguredstand[alonelapplication(as/described @bove.
Itwilllincludedocumentation [as fvell [asalsetofTest[Scriptsfo TestSystem[functionality. The
productiwill beldelivered on[CD[drvialanotherdigital hedium.

Meetings

ThispreteleaselstartsWith [theldelivery theeting 0fTpre Telease SA 2 andis[ompleted With(d
2[dayldeliveryWworkshop [for[custodians’and (énd msers[dtfhe[Agency’s [festbed Facilitiesat
FobneyMead[(27128September).

This[delivery meeting[includesaldemonstration CoflthepreTelease, Thands[onlpractice,a
outlook[tolthe[fulll¢tlient(Server[prelrelease (PR0O4)asvell[as anloutlook[to phase[4. In
addition,[this[time box[Wwill[include[almeeting Wwith [CIS [at[the[$tart[of[this[pritelease to
monitortheprogress[in[preparationofThardwarelinfrastructure for[deliveryloflthelclient[]
serverdemonstration(atthelend ofTthis[pre(telease.

Support[by[EA

TheEAlprojectmanager(should@approvelthe Workingplan(forthis(pre(telease, [dither(at(the
endofTthe [pre(telease [PRO2[0r [atthe Beginning [0fTthis [Pretelease [Phase.

TheEA [stafflresponsible for festing dand[system(capabilities €xplorationshould(deliver their
feedback[Wwithintwo[Wweeks[after[delivery Cof [ PR02[to[includeltheir[ suggestions, Wwhere
feasible, [into[prelrelease[ PRO3.[ Section[3.3.2lllustrates[ the [ procedurel tollincorporate
feedback(dfltheinthe Work[plan[0fithe mextpre[release.

Activelsupportofl the[[EAlrepresentative[ ‘groundwater modellersisdesired [ to[ create
appropriatelayout/schemes [forthegraphical displays(and reports.

Smooth[¢oloperationwith[CIS [Serviceldeliverylis essential for[demonstration[oflan [initial
client(server(setup.

Task[listfand[Time[$chedule
Thepresented [ time$chedule (Figure[3 6 Timelschedule foreseenforprerelease PR0O3)

incorporates[some Toose[fime[fodaccommodate [for [the holiday [season.Carelshould (be faken
during[projectiéxecutionto ensureldeliverylinfime.
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Task Name 06 Jul'06 | Aug'O6 | Sep '06 Oct'06
Jul Alg Sep Oct

=l Pre-release PRO3 (Modflow in predefined HGMS configuration, CS-demo)
[=] EA tasks
Approve plan PROS (delivery)
Test and provide feedhack on pre-release PRO2
Communication - Provide input on display and reporting layouts.
Provide tech.support to system installation by CIS
Lisize between CIS and conzuttarts
Update buziness caze
Refine internal organisation plan
= Software development
Update GUl-plug-ins (contingency)
[=] Configuration
Explore data management capabilties with workflows
Update configurstion for NGMS specific tazks (slicing, comparizon, postprocessing, report ¢
Setup off-line client server system
Update server configuration
Updste configuration operator clierts
= Testing
Integration testing

= Documentation
Document configuration update PRO3
Document design revisions based on PRO3 findings
= Delivery
Develop test scripts for configuration update PRO3
Prepare distributioninstall PRO3 pre-release
Preparation Pre-release PRO3 workshop

Aftendance Pre-release PRO3 workshop

= General tasks

Contingency (PRO2 open endz)

Meeting with CIS for delivery central system [
Communication (far layouts etc.)

Update draft project implementation plan-phase 4

Follosw -up plan PRO4 (CS-delivery)

Project Management

Guality control

Figure[3[6 Timeschedule foreseen for[prerelease PRO3

3.3.8 Pre[telease[PR04:[Modflow[YKDIin[{ull¢lient[§erver[$etting

Scope

Preltelease[PRO3 (s anticipated[toleénd [with[al$tand alonelVersion[that[incorporates[inla
predefined[configurationmostloflthe INGMS [output[productionandpresentation[options[ds
desired. [ Theselgroundwater[$pecific ¢apabilities[Wwill [be[frozen[and[moved[tolthel¢lient[]
serverlenvironment[in_PR04.Pleasehotelthat[anlinitial [ client[Serverimplementation[is
aimed forl[demonstrationin[PR03.

Thelclient(Server preltelease[ PR0O4will Cbecomposed [ of an[bperator[ client, almaster

controllerand[databaseandalshell server. Thel central ‘system[has[been[extendedto
accommodate [dataldccess/restrictionswhichcan reflectiser(and(rolethanagement(issues.

Software[development

Tolthinimize [risks(in[fimescheduling [during(the Holiday [period, mostsoftware[development
activitieshave fun(parallel to development0fiprereleases [PRO2[and [RRO3.

WL [Pelft[Hydraulics[&[Tessella 3— 14



National[GroundwaterModelling[3ystem[{NFFS[CCN[2005/03) Q3986.05 January[31,2006
Phase[2[3[IPetailed[3rchitecture[design
Project[Implementation[Plan version[].0

Some minor updates(areforeseen fortheDatalSlicing[APIland Execution [Controller.[These
updateswill beBased [Onlthe findings[oflthepretelease[PRO3.

Configuration

AfterlsetuplofTtheloffllinetest System [infrastructure, the following ¢onfigurationWwill Tbe

delivered:
e Thelconfiguredfunctionality [0f(PR0O3 Will (be thoved[folthe operator(clientldnd theshell
servers.

e Thelserverfunctionality Wwill beconfigured [fo Thanage[the[dataland [jobléxecution and[fo
enable(limitedcontrollon(datalaccess.

Aslpart[ofTthe[configurationand [implementation (activities[d[fest Series [will [(be eéxecutedfo
check[the[ functioning [0fl both[individual system[components[as[well as[thelintegrated
system.

Testing

Aslalhumberloflsoftware[packagesare[addedandiipdated, [substantial [integration[testing
activities(will[be[tequired[to[ensure[propersoftwarelintegration. Inladdition, [a[full [System
testwill Mequired[to [@nsure [proper(system [Operation.

Documentation

Theldocumentation[ofTthe [previous pre telease Will e ipdated o reflectthe[changes0fTthis
configuration ipdate. [Software [documentation Wwill be ipdated [fo Teflect/design Tevisions. In
addition, initial WersionsWill[de[developed[forlan Installation/guide [and for@Support Guide.

Delivery

Thelsystem(delivery [processhas(startedearly, [during pre Telease[PR02, o [énsure [that[CIS
delivers(thelappropriate hardwareland Softwareinfrastructurelinfime[(i.e.[€arly[September).
Withinltheldelivery[0f[PR04,deployment [preparationfis [€ssential [@s [part0fthe ihstallation at
EA.

Theldeliveryland(installationofthe Product will beldonducted(in o [operation With[CIS.

Meetings

Infadditionfo [the[Kick [offtheeting [for thispretelease((i.e. theldelivery meeting [for [PRO3),
some[Jintermediate Jmeetings ['will Jbe[Ineeded Twith[JCIS [to Jensure[Iproper Jhardware
infrastructure(conditions.

Thelprelteleasewill (be[completed by laldeliverymeeting[Whichlincludeslalpreparation[for
the[following[phase.
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Task[listfand[Time[$chedule

Task Mame '06| Oct'06 | Nov '06 Dec '06 | Jan'07 |F
D Oct Mo Dec Jan
HENEENENENEENEEENER
=l Pre-release PRO4 (Modflow in client-server setting) L . y
= EA tasks |

Approve plan PRO4 (delivery)
Test and provide feedback on pre-release PRO3
Lisize between CIS and consuttarts

Implement prototype internal organisstion
= Software developments

Update Execution Cortroller

Update Data Slicing AP
= Configuration

Update server configuration

Update configuration operstor clients
[ Testing
Dewelop test scripts for configuration updstes PRO4
Integration Testing
System testing
= Documentation
Document configurstion update PRO4
Design revisions based on PRO4 software updates
Installation Guide
Suppart Guide

= Delivery

Deployment scripts

Deployment prepar ation

Distributefnstall PRO4 pre-releasze
Preparation Pre-release PRO4 workshop
Attendance Pre-release PRO4 workshop

=] General tasks

Contingency (PRO4 open ends)
Liize between CIS and consuttants

Communication

Completion project implementstion plan-phase 4
Followe-up plan PROS (phase 4)

Project management completion meeting

Project Management

Guality control

Figure3[7[Time(schedule foreseen(for(pre telease[PR0O4

Support[by(EA

ForlthisCdelivery, Cgoodtoloperation between (CISand[Tessellalis[essential to[getthe
hardwarelandSoftwarelinfrastructure(in place.

TheEAlprojectmanager(should@approvelthe Wworkingplan(forthispre(telease, [dither(at(the
endofTthe [pre(telease [PRO3 [or(atthe Beginning [0fTthis [Pretelease [Phase.

TheEA [stafflesponsible for[testing [and[system [Gapabilities [éxploration[shoulddelivertheir
feedback [Wwithin[two [weeks[after(delivery [oflpre(telease[PR04 folincludetheir[Suggestions,
where [feasible, linto[pre release [PR04.

3.3.9 Completion

Following[the[PR04 workshop, thefeedback (onPR0O4 will (beincorporated(in(the follow tip
plan[for[PROS5[(Phase[4). Inaddition, the[Phase[4[projectlimplementation[plan[will[be
updatedand¢ompletedaccordingto[thellatestViews.[Phase[3[Will[beltoncluded[Wwithla

WL [Pelft[Hydraulics[&[Tessella 3—16



National[GroundwaterModelling[3ystem[{NFFS[CCN[2005/03)

Phase[2[3[IPetailed[3rchitecture[design

Project[Implementation[Plan

Q3986.05 January[31,[2006

version[].0

projectimanagementmeeting [fo Teflectlon Phase 3 [and o look [forward if(Phase 4 [¢anland
will beimplemented [dccording [fo Plan.

Alllassociated(activitiesdarelscheduled(in pre telease [PRO4.

3.3.10 Project[¢alendar

Tolkeep [frack[0f’deadlines, meeting dates(étc., [alprojectidalendar willbetnhaintained. Table
3 providestheprojectdalendarwith thedatesagreed iiponSo far.

Table 31 [Projectidalendar

WL [Pelft[Hydraulics[&[Tessella

Weeks ] | Weeknrl| [Startingl][Milestonel/[Activity
after(start on

1 5 30/01/2006/01 Feb. MProjecthanagementmeeting, TLeeds?

2 6 06/02/2006,

3 7 13/02/2006

4 8 20/02/2006

5 9 27/02/2006

6 10 06/03/2006|Deadline: PR01(delivery, PR02+workplan

7 11 13/03/2006{15016 March[MPRO1 [delivery Wworkshop, Fobney Mead
[Approvework plan(PRO2[(EA)

8 12 20/03/2006|Invoicing 2005/2006 [dompleted

9 13 27/03/2006{Deadline (31103): [PRI0] [functionalltestinglcommentscompiled (EA)

10 14 03/04/2006|between(3[6[April [[CIS[preparatory meeting#1 (1 day)
Deadline((07104): [PR102 updatedworkplanlagreed (DH/TS/EA) and|approved
(E4)

11 15 10/04/2006fearly [April [MDH/TS[developersmeeting (2 [days)

12 16 17/04/2006

13 17 24/04/2006

14 18 01/05/2006,

15 19 08/05/20006,

16 20 15/05/2006/before 20 May [ICIS [preparatory theeting #2 (1 [day)

17 21 22/05/2006jmid May [MDH/TSdevelopers meeting (2 [days)

18 22 29/05/2006

19 23 05/06/2006,

20 24 12/06/2006

21 25 19/06/2006|Deadline: PR02(delivery, [PR03 Wworkplan

22 26 26/06/2006[2829 [June[MPRO2 [delivery workshop, [Hobney Mead
[Approvework plan[PRO3 (EA)

23 27 03/07/2006,

24 28 10/07/2006|Deadline((14107): [PRI02 functional festing dommentsdcompiled (EA)

25 29 17/07/2006|CIS [preparatory heeting #3 (11 [day)
Deadline((21107): [PRI03 updatediworkplanagreed (DH/TS/EA) and\approved
(E4)

26 30 24/07/2006

27 31 31/07/2006,

28 32 07/08/2006)

29 33 14/08/2006

30 34 21/08/2006

31 35 28/08/2006
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32
33
34
35

36
37
38

39
40
41
42
43
44
45
46
47
48
49
50
51

52
53
54

55
56
57
58
59
60
61

36
37
38
39

40
41
42

43
44
45
46
47
48
49
50
51

W N~

AN b

10
11
12
13

04/09/2006,
11/09/2006
18/09/2006
25/09/2006

02/10/2006,
09/10/2006,
16/10/2006

23/10/2006
30/10/2006)
06/11/2006)
13/11/2006
20/11/2006)
27/11/2006
04/12/2006,
11/12/2006
18/12/2006
25/12/2006
01/01/2007,
08/01/2007,
15/01/2007

22/01/2007
29/01/2007
05/02/2007,

12/02/2007,
19/02/2007
26/02/2007,
05/03/2007,
12/03/2007
19/03/2007
26/03/2007

Deadline: updateProject ImplementationPlanPhase4((DH/TS)
Deadline: PR3 delivery, PR04 workplan

2829 September [MPRO3 [delivery workshop, Fobney Mead
[Approvework [plan(PRO4[(EA)

Deadline((13710): (PR3 [functional testing domments|compiled (EA)

Deadline(20110): [PR[04 updatedworkplanlagreed (DH/TS/EA) andlapproved
(E4)

Christmasperiod

Deadline: PR04[delivery, PR05 workplan
1718 January[TPR04 delivery Wworkshop, Fobney Mead

Deadline((02102): [PRI04functional festing dommentscompiled (EA)

early Feb [[projectihanagementmeeting/(completion)

Deadline (09102): [PRI05 updatediworkplanagreed (DH/TS/EA) andlapproved
(EA)
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3.4 Organisationand[Effort

3.4.1 Implementation[drganisation[at[EA[$ide

Forltheimplementation ofTfechnical (pilot, [thefollowing[aspects meed fobel¢overed by [EA
representatives(or(delegates):

e projectimanagement

e regional'custodians

e localléndfisersland/consultantisers

o testers(atvarious/levels/toprovide(feedback

e CISlimplementation(sSupport

e QualityTeview

Aslagreed, Megional[dustodians[oflAnglianland [Midlands [Will[énsure [that functionality [fests
willbelconductedlandfeedbackteports, including [change [fequestsfor the mext(pretelease,
are[provided(ihfime.

Thelcompletionteeting [0f[Phase (2 [recommendsthat(éachregion signs iptold(servicelevel
agreementwith Head [Dfficefo[providelalcustodianetc.

The[QA manager/reviewer(needs fohave (knowledgeand [fime [forlits activity, [whilehe/she
should[not[beltightly Cinvolved[lin[theldevelopment[process. IOutsidepeer(teview[ s
acceptablelaslonglasthe TOR[is(clearly [defined.

The QA [areas(identified (are:

e [Tlaspects:Ideliverylaccording[to technical standards [0f[CIS

o Domain/contentlaspects: delivery Coflalsystem[that[producing[similarresultsCaslthe
current(situation

o Fitnessforlpurpose:assessment Whether(theldelivery meets the meeds 0f [EA

However, Tin[Cadditionto"the Ctechnical CpilotClitClisCrecommended Cthat[IEACinitiates Can
organisational [pilot’duringPhase3 [as[well.[Thislorganisational pilot Wwill havefo focuslon
theCmapping[of the[NGMSTtoleslidentified[{viewer, iser,[tustodian, Chational [Superiser,
systemMmanager) [fo [the EAfunctional [System. Thisldspectiscrucial fo[System’slacceptance
asleéach(fole(teceivesdifferent functionality [and[datalaccess privileges Withinthelsystem.In
theleénd, thelsuccess[0fTthe [INGMS [projectlis[fold Targe[éxtenttelated [fothecapability 0 f[EA
toimprovelitsWorking[proceduresforgroundwaterthanagement.

Theltechnical pilotlincludes the development ofTuiser[and role[managementfunctionality
withassociated[dataldccess @spects(fo [stimulate(this[discussionand formalize[Gompetencies,
responsibilities, [ privileges[ ofl thel various[ functionswithin[EA.budgets(etc. Generally
speaking, [the[dystem[will[dllow[told[dertain[éxtend[a redefinition[of(rfoles(and(privileges, [or
further[distinctionofl $ublevels Wwithin[altole.[However,[the Sooner[theselorganisational
aspectslare(tackled, [theless Wwork [will Belinvolved[to feconfigure[some parts(in [the system.
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ForPhase[3,thefollowing [EA [Stafflhas been[assigned [fasks Wwithin the project
e projectlexecutive: Mike Eggboro(Technical Manager, Hydrogeology)
e projectianagement: Mark Whiteman (HeadOffice Hydrogeology)
e day[foldaysupport: RolfFarrell (Head[Office[Hydrogeology)
e regional/dustodians:
— PauliShaw[(Southern)
— James[Finnegan(North[East)
— Simon Gebbett[(North West)
— Martin[Shepley(Midlands)
— NigelHoad[(Thames)
— AndreaMann[(EAWales)
— Jim[Grundy[(South West)
e localléndfisers(land[donsultantiisers:
— Keith™Philipsson(Entec, fepresentingAnglian)
o testers/atvarious/levelsfoprovidefeedback (atTeast fromMidlandsandlAnglian):
— Martin[Shepley +(others(tobelappointed
— Entec
e (CIShimplementationsupport:
— RichardJasinski
— CISlcoordinator((?)
e Qualitylreview:
— toBel@ppointed

3.4.2 Implementation[drganisation[at[¢onsultant[side

Thelconsultant’s feam [should(atleast hiave the following [Capacity:

e projectianagement forlarge ICT projects
o systemldevelopment(capabilities:
e softwareldevelopers/thathaveinldepth knowledgeldandiexperience withINFFS
e system[Janalyst(s)that[Thave Csufficient[lbackground [knowledge Jofigroundwater
modellinglandlexperience Wwith IT(Systems[to[configurethe INGMS
e algroundwater[domain[$pecialist[tolsupport[thesystemanalyst[for[groundwater
specific.

Given'thelpiloticharacter/of[Phase3 With Theldssociated sk [0f[change [during the Pilot, [tk
recommended fo (keep[allldevelopmentactivities[¢oncentrated Wwithin[énel¢onsortium.The
consortiummay [beléxtended with[aBritish[groundwaterconsultant(asTongasthe work[is
donefin[¢ollaboration [WithfheSystemdevelopers. Phase[4 Will e uch oreSuitablefor
outsourcingImoduleJadapter[Idevelopment[Jor[Jconfiguration[Jactivities[ ltoJgroundwater
consultantsoutside[the[donsortium. (Indeed, [it s highly [fecommended fohave[groundwater
consultants move(the modeltheyldevelopedintoINGMS.[GWId¢onsultants(listed by EA for
softwareldevelopment((moduleladapters)lare ESI[and[WMC. [Suggestions for(configuration
activitieslihcludeESI,(WMC, [Entec, Atkins, MottMacDonald.
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3.5 Effort

3.5.1 Associated[éffort[at[EA[Side

Forfthefechnicallimplementation 6flthepilotphase, @ctivelinvolvement(is ieeded from(the
projectianager,the[EA [groundwater community [(custodians, [end iisers) [@nd [CIS [Service
delivery.

Thelassociated €ffortforthe EA [groundwater [Gommunity [(preferably By allfegions)[is:
o workshops/attendancedustodians((l [perTegion)
e projectihanagementmeeting(kick offland[Gompletion)
e deliveryWorkshops(2daysigach):
— 150 6March2006
—  28M129June2006
—  27128[September2006
— 1708 January(2007
e workshopattendancelendiisers[(atTeast(1 [perTegion)
— deliveryworkshoppretelease[PRO3 (2 [day Workshop 2728 [September2006)
— attendanceatlotherWorkshops/is @ppreciated
e system[dapabilitiesi@xploration, festing[andfeedback reporting
—  Testegions[(Anglianland Midlands): 2 [days Wwork [per pre telease. Reporting
deadlinelintwo weeks [@fter(preltelease(delivery Wworkshop.

Thelassociated effort for [CIS Aimplementationsupportlis:

e hardwarel/infrastructurepreparatory theetings((1 [day€ach):
— January/February
— early[April
— beforemid May
—  July/August

e attendancelatiworkshops:
— prelteleaseWworkshopPRO3 [(end[September2006)
— preltelease Workshop [PR04 (midJanuary2007)

e hardwarelandSoftwareinfrastructuresetup (>10days):
—  May/June2006

o NGMSIsystem(deploymentiand finstallation(5 days[?)
—  October/November2006

Thelassociated effort for[CIS implementation supportlis:
e ongoingfrom(February 2006 January 2007

Inladdition, [it[is fecommended fb [start(an [Organizational [pilot(in parallel(to find[alproper
way [forward in[structuring(the [groundwater [@ssessment [procedures Within [EA.

3.5.2 Associated[¢ffort[at[¢onsultant[side

Section[B.3[providedanloverview Loflthelactivities, deliverables,etc.[Theltimelschedule
includes(altaskTist.[As a[fable[Withdetailedeffort[éstimates is[difficultfo interpret,[a[Setof
summarizing fablesfias Been(dreated.
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Table32 [provides/an(dverview [0ftheeffortlassociated With(dachpreteleaseldr[subphase.
Thelassociated budget/does motlihcludeléxpenseson fravel, hardwareor [Software Tlicenses.

Table32[Effortlandicostiestimate [Perpre Telease/subphase

Effort | Budged
[SubPhase/Activity (days) %)
Preltelease PRO1 (System[setup) 38 £26,980
Pre(telease PRO2(Modflow[VKDlin(default NFFS configuration) 85 £5,7430
Development(infrastructure((setup [and [thaintenance) 22 £12,936
Parallel [preparationactivities(for(thick[client[(PR03) #dentral [system(PR04) : 108 £65,052
Pre(telease [PRO3 (Modflow VKD linpredefined NGMS [configuration) 92 £61,913
Preltelease[PR0O4(Modflow VKD lin/client[server(setting) 97 £63,266
Sub (total effort (incl. contingency) 44211 £287,577,

Table[B 3 [providesanleffort distributionper typelofltask for[thelentire[pilot[phase.[A
distinction[between effortlconducted by DelftHydraulics[(DH)land [Tessellal[(TS) hasbeen
madeltolaccommodatelthel tostlestimate[of[ Table[B [4.[Given[thepilot[tharacter oflthis
activity, [it(is[fecommended [fo (keepimplementation (0f[Phase 3 [Within[dne[¢onsortium. [ The
currentl NFFS(¢ontract[ framework "allows ' DH/TS[ to[subl¢ontract[activities[ under[ their

responsibility fo(others, [€.g. [ESIlorWMC.

Table3 3 [Effort(distributionbetweenDH [and (TS [per type [0fltask

Total [DH TS [GW [don.
effort | £595 £740 £74000| £58100 £715 £600
lead | seniorisystem
softw. analyst/IGW(iTechMan| softw. TechMan

days | dev. expert /PrMan dev /BrMan | pr.eng.
Software Development 133 42 3 62 1 25
Configuration 48 28 15 5
Testing 36 9 6 21
Delivery[(excl.meetings) 17 4 2 11
Documentation 28 7 6 9
Development Infrastructure 22 11 11
Project Management 36 18 16 2
Intermediate Planning 20 13
Meetings 58 13 20 25
Communication[((NGMS
specific) 8 6
QA 5 5
Contingency 31 3 15 13
Total effort 4420 76 79 56 142 52 32
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Table34[Costléstimate [Per type [0ftask

GW GW

Total | DHLO TS  cons. DH TS cons. Total

effort |effort effort(] effort |costsI(£) costsI(£) |costsI(£) Cost

days | days days[] days[]estimate estimate |estimate| estimate
SoftwareDevelopment 128 | 65 63 25 |£27,210 £36,737/£15,000 £78,947
Configuration 48 32 15 5 1£20,720 £8,715| £3,000 £32,435
Testing 36 15 21 £9,795 £12,201 £21,996
Delivery [(excl.meetings) 17 6 11 £3,860 £6,391 £10,251
Documentation 28 13 15 £8,605 £9,519 £18,124
Development Infrastructure | 22 11 11 £6,545 £6,391 £12,936
ProjectManagement 34 18 16 2 1£13,320 £11,440] £1,200, £25,960
IntermediatePlanning 20 13 7 £9,620 £5,005 £14,625
Meetings 56 31 25 £24,420 £17,875 £42.295
Communication (NGMS £4,440 £1,430 £5,870
specific) 8 6 2
QA 5 5 £3,700 £0 £3,700
Contingency 31 18 13 £12,885 £7,553 £20,438
Total effort 43301 23411 199 £145,120 £123,257 £19,2000 £287,577

The/pilotphaselisscheduledtolincludethefollowingmeetings:

e 6workshops((4[dvernightistays(for3persons)

e 4[CISTiaisonmeetings

e 2ldevelopersmeetings[(2[dvermightistays(forl person)

e 1isystem/setupperiod(of10(days((10[overnight(stays for(l person)

Table3 5 provideslanloverview oflthelassociated [costléstimate. This fableldlsolincludeslan

estimate [for(theladditional Mardware(thatlismeeded o éstablish fthedevelopmentand [testing
infrastructure for NGMS [atthe [donsultant’s[dffices.

Table35[Costlassessmentfor[other @xpenses

Type #litems Ratel(£) Costs((£)

Flights 22 £200 £4,400
DSA* 34 £200 £ 6,800
Inland fravel 20 £50 £1,000
Hardware for[developmentSystem 2 £3,000 £ 6,000
Total £ 15,800

*[] includes[overnight[stay [during[System[Setup

Theltotal budget@stimatelisthus £ 287,577+ £(15,800= £ 303,377.
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4  NGMS[Implementation[{(Phase[4)

4.1 Setting[the[target

TheINGMS projecthas[been initiated fo Support groundwater imanagement and[planning
activities [0flthe Environment[Agency.Asknown, the[EUWater [Framework Directive [poses
therequirementtodeliver(riverbasin Umanagementplans Tin[[2009. TWithinCthe (UK,
groundwater “management[Wwill (playalimajor[tole[in[theseplans.CAssuch, tlAsChighly
desirablethat[the[INGMS sl operational [éarly 2008, [as[this willlallow [EAfotilize[their
investmentlimmediately for(an important fask.

Ithasbeendgreed(dt[daprojectmanagementmeetingin TLeeds (10 November2005) fhatthe
projectishould @imat:
alfullyldperationallandldcceptedisystem by thelénd of thelfinancialYear2007/2008.

Whilelthis[statement[tefers folthelaim[tolhave[the [FST [passedbefore[31March2008, it
shouldbelkept[in[inind[that[imodule[datalsets[{and hence hew[inodels) canbeladded
continuously, @slTongas Mo mewmodule [@dapters Meed [to beldeveloped [@ndincorporated.

Furthermore, lit[isWise to[consider the following(WFD[Specific€xtension.

Thelgroundwaterassessmentlis[¢onducted[to[feed[into[the écological [assessment[folmeet
WEFD [fargets, [while[Suchlassessments iaybel¢onducted usinghabitat[Suitability nethods.
Within[DelftHydraulics(alfoollis[0Operational Wwhich[determinehabitat[suitability (based[on(a
assessingtesourcel conditionsusing[straightforward knowledgeltules.[Thelenginel¢corelof
this(tool, thelgridbased [PCRaster kernel, lis[dlready [0Operational (in[the NFFS [and [the NGMS.
IfTtheknowledge(tules for habitat dssessment/can(be defined,[it(is [father[straightforward fo
configure an[ NGMS workflow [ which  takes[thel results/ forward[fromal‘groundwater
assessment[to [anlgcological [status [@ssessment.

4.2 Deliverables

Within[ Phase#,[ the[initial [implementation of [ NGMShas[ to[ be[ expanded[in[ various
directions, mamely:

e theMumberlofimoduleldatalsSets

e theMumberlofimodules((e.g.[4R,[EA Mecharge/dode, anyGther)

o thelGUIlfunctionality [(hardly fouchediponlin(the [pilot)

e extend/updateltheldentral [System((e.g.user/ rolemanagement(and(datalaccessl)

e improveldonfiguration/supportfacilities

4.2.1 More[module[dlata[$ets[in[the[¢onfiguration

During(thepilot,the[¢onfigurationloflvariousINGMS $pecificlitems[(e.g. datalprocessing)
took[substantial fime. Sinceladdingmew modulelddaptorsdoes motinvolve Mmany mew fypes
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ofldataprocessing, fit[is[éxpected [thatadding mew hodule(datalset Will [fakerelative dimited
efforts [foladd those items.[As[configuration maintenance is foreseen [fo be ianded lover o the
custodians, fitfis[proposed o [donfigure[Some20 models (imodule(datasets) inPhase 4. [Atlthe
sametime, [effortwill Be [Putiinthedevelopmentoficustodiandriented GUISupport(folallow
them[fo ipdatetheconfiguration With iew hoduledata sets.

Aslindicated thisfask [is Wery Suited fordutsourcingfo [groundwater [Consultants.

4.2.2 More[¢omputational[¢odes[(i.e.[module/adapters)

Phase 3 [fealised thelincorporation[0fTModflow [VKD [into[the NGMS [singthe “traditional
moduleddapter(dpproach’.[CodeslfoBelincorporated in[Phase[4 [areldat Teast[4R [and [the[EA T
rechargeldode.[As[anINFFSTOpenMIadapter[is minder[development,[it[is[éxpectedthatthe
integration [0flan MpenMI[dompliant”ZoomQ3D will bemainly@'configuration €ffort.

Theldiscussionon[OpenMI(duringPhase3 [should [determinelif[4R, A Hechargeand [other
computational "¢odes shouldbelincorporated [in[the[INGMS [byencapsulating[them[inlan
NGMS [moduleadapter Cor [by Cmaking them “OpenMIcompliant. "The [step (based "data
exchangelinterface ofTOpenMIimprovesthe simulationcapabilities for[Tiver(techarge]
groundwater[Systems[as[they[¢an[bel¢oupled tolinteractas[onelintegrated [imodel,[as[tiver
models(suchlasIsis, InfoworksRS,[SOBEK [and Mike11 [supportthis(standard [as well.

However, [ ¢odelaccess[is[essential [for[adoption[oflthe[OpenMI[standard as[thislinterface
requiresmodification(ofltheinternal fime(loop. Tflcodeldccesslik mot/dvailable, [the traditional
moduleladapter(approachwill belapplied, withsequential linkage between hodulelcodes.

Codingland [testing [eéffortsdre[foreseen [fobelintherange[0f(30140(days. Theyldependlonlthe
method[chosen(and(the[structure(oflthelexisting [dode. Turning(abadly structured codelintold
code(fit[for[OpenMI[¢ompliancylislalbigle¢ffort.[Suchlactivity[should preferably[donel[by
softwaredevelopersthathave knowledge (0fithe inderlying(dode.

4.2.3 Improved[GUI[functionality

Whilethe JGUICofPhase 3 [was[mainly [lderived “from [the (INFFS, Cadditional Cpluglin
developmentis foreseen [fo meet/thededicated Meeds (0f[groundwaterthanagers.

New pluglins (most/Gomplex, ca.[40[dayslincl. festing[and [documentation):
e SliceLocator[(could beleéxtended(fo [SliceWizard)
e AbstractionLocator (couldbemerged with[WhatIfScenario foScenarioWizard)

New pluglins (mediumcomplex, [da. 25 30dayslincl. festingland [documentation):
o  WhatlfScenarioDialog[(could bemerged with[AbstractionLocator fo[ScenarioWizard)
e ConfigurationUpdateWizard

New pluglins(least[complex, [ca. 20[days fincl. festing [and [documentation):
e  ModulelnputBrowser

e DataDownloadManager

o TaskRunManager
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Updateleéxisting plugfin((ca.1001 5[daysfincl. [festingland [documentation):
e TimeSeriesDialog

e GridDisplay

e DataExport

4.2.4 Centralgystem[ipdates

WithinPhase3,theldatalslicingAPI,[datalaccess[API, [datalSynchronisation[API[and[Some
MCUOcomponents ThaveJbeenJadaptedJto[ImeetJthe INGMS Oneeds.In[JadditionJthe
ExecutionControllermodulehasbeenldeveloped.[Al¢omplementary ipdate[is[foreseenfo
optimizeperformancedndTobustnessofthePhase3 tipdates.Theldevelopment, [festing [and
documentationléffortfisforeseen(fo be 101 5days forldachlactivity.

Phase(3alsolincluded [@nlinitial implementation (0fuserd@nd [fole Mhanagementand [@ssociated
systemddministration. 'Within[Phase 4, thoseimplementationswill Be [éxtended [fo[dover(the
fullldange [0fHequirements(in[d[tature(dnd [teliable[Version. INew [functionality [will meed [to
beladdedforlarchiving purposesandfolaccommodatel¢onfigurationinanagementuipdates.
Development(efforts are foreseen [@t’Ssome40(days [for €achactivity.

4.3 Delivery[$chedule[and[preliminary[éffort[éstimate

Itlis[fecommended fo[deliver[Phase[4[in[alset[of[prelteleasesWhichis[¢oncluded[Wwith[an
acceptance [festing[session[(see[Section(4.4).[Within this[schedule,[itlis [proposed [fo[dividea
specificlsoftware[developmentlactivity[over[two[pre(teleases. [ Atlthelfirst preltelease of
some[ software[ functionality[{e.g.[al[pluglin),lit[tan[be tested by endusers[to[provide
feedback [fortheupdateand(completion.

Delivering the NGMS lintime (for the[WFD, [the [target(set(in[section[4.1, Wwill (bela[challenge.
However, [itis[feasible if:

e Phasel4(canl(startlin February2006le.dtthe end[dflthefinancial year2006/2007

e Phase@dliswellplanned

o alllinvolvedIstick[totheplan

¢ sufficientlhuman(capacitylis/generated/for(the iimplementationand(supervision

e thel@ssociatedbudget/dan(begenerated

Alplanninglhasbeen[prepared[Wwith[ prelteleaseslat[al2monthlylinterval.[This[intensive
releaseldcheduleWwill (require(fast/feedback[from EA o incorporate[the suggestions[intothe
next[Ipreltelease. [ 1Table 141 provides[lal lsuggestion[for[Ischeduling[Ithe[lincremental
development(dfitheSystem.
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Table4[1[Possiblelpre[teleaselschedulefor Phase 4 (includingpreliminary [€ffort/@stimates)

Year 2007 2008
Febl! Apr(l Junll Sepl] Novl[l | Jan Mar
Month | Mar May Aug Oct Dec Feb Apr
ID PRO5C] PRO6CJ PRO7C] PROS8C] PRO9C]| PR10CT Accept.
Corelsystem[delivery @ffort(days) 1137 181 168 160 176 160 139 153
Outsourceable leffort/(days) 240 21 63 28 56 51 21 0
Totaleffort 1377 202 231 188 232 211 160 153
Softwareldevelopment
central System updates 210 35 35 40 40 30 30 0
dataldccess/API 14 7 7
synchronization(API 14 7 7
archive((new) 40 20 20
userland(rolemanagement 40 20 20
system[ddministration 40 20 20
MCIdomponents 14 7 7
updateExecution(controller 14 7
updateDataSlicer/API 14 7
ConfigurationManagement
updates 20 10 10
55 55 70 50 60 35
plugins 270 60 55 40 55 40 20 0
SliceLocator 40 20 20
AbstractionLocator 40 20 20
WhatlfScenarios 25 15 10
OutputFilter 20 10 10
ModellnputBrowser 20 10 10
DataDownloadManager 20 10 10
TaskRunManager 20 10 10
DataExportipdate 14 5 9
TimeSerieDisplay uipdate 15 7
GridDisplay ipdates 15 8
ModelRun journal ((logbook) 14 7 7
Configuration Wpdate wizard 27 14 13
Systemaintenance 35 5 5 5 5 5 5 5
Central(development(system
maintenance 35 5 5 5 5 5 5 5
Testing 159 8 12 9 11 11 8 100
Moduleladapterdcceptance 9 3 3 3
Integration [testing
(configuration(dcceptance) 20 4 3
Develop[testiscripts 30 5 5 5
pre FAT 20 20
FAT/SAT 40 40
Commisioning period 20 20
FST 20 20
Meetings 128 13 13 21 17 29 27 8
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Projectimanagement(monthly) 32 4 4 8
Preparationworkshops 18 3 3 3 3
Attendance workshops 36 6 6
CISloperational ffraining 12 8 4
CISitroubleshootidourse 6 4 2
Custodian(training 12 8 4
EndMiser/fraining 12 8 4

Delivery 90 25 13 13 13 13 13 0
Production[system(setup [CIS 10 10
Installation/and(operation(guide 25 5 4 4 4 4 4
Prepare (distribution/installation 25 5
NGMS [UserGuide 30 5 5 5 5 5 5

General tasks 245 35 35 32 35 32 36 40
Communication(supervisionof
outsourced|tasks|gtc.) 6 1 1 1 1 1 1
ProjectManagement((4
days/month forMH/TS [together) 58 8 8 8 8 8 8 10
Liaise Between CISland MH/TS 12 3 3 3 3
Quality [control 7 1 1 1 1 1 2
Followup(plans 12 2 2 2 2 2 2
Contingency 150 20 20 20 20 20 20 30

Tasksthat(canbe outsourced

Module adapter(development 100 0 35 0 35 30, 0 0
4R 35 35
EATfecharge 35 35
toBeldecided 30 30

Configuration 140 21 28 28 21 21 21 0
Communicationwithsystem

developers 20 3 4 4 3 3 3

configuration+documentation 120 18 24 24 18 18 18

Table[4 1 lincludeslalpreliminary [éffort [estimate based [on[the [latest[Views on[tasksfolbe

(&

xecuted.As[dan bBemoted, the demand for resources i5[substantial

4.4 Acceptance[Jesting

Testing [Wwill beldchieved by means[ofldemonstrations[atlappropriate [progress tneetingsand
formal witnessing atdefined tilestones./Additional [festing Wwill be [darried [Gutindependently
bylthe EAlstaffifollowing[the[progress meetings@nd themilestones.

Thelfollowing fypes(dfidcceptance tests(dan [belidentified:

Pre[Release(Test[(Functional [Testing)
PreFactoryAcceptance(Test[(Pre FAT)
FactorylAcceptance(Test[(FAT)
Site[Acceptance [Test[(SAT)
CommissioningPeriod((Operational [Testing)
Final[System Test[(FST)
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Pre[felease[testing

During(the implementationphasepre(telease will (becomelavailablelat[tegularlintervalsfo
allow [for (festing [oflimplemented [functionality [and [the Tegional [System ¢onfiguration. The
futureisers[¢anfamiliarise themselveswith[the Software, [and[comment atlanlearly Stage
aboutthe Way [the functional [design(and(the Tegional [Specificationfisimplemented. The [fests
willlhave@formalcharacterWhichmeans(that’anlagreed period offimeWwillBelallocated [for
thisPurposelandformalfestreports will be Writtenand[@greed ipon.

Inffotal 3 [preteleases 0fthe NGMS will become available[during theliimplementation [Period
atCapproximately "4 (month[intervals. “"The CEA™Project[Team Cwill CbeCintroducedtohew
functionality ih2 [day Workshops [following the[progress meetings.

Pre[Factory[Acceptance[Jest[(Pre[FAT)

Pre[Factory[Acceptance[Testing[(Pre [FAT)will (be carried lout by [the [contractor [fo [prepare
forthelactual "FAT.[The[ Pre FAT [should[ensurelthat the [FAT[can[belexpectedto[be
successful. [InthisWayshould Be[guaranteed that(theéffortthat Hasfobelinvested by the [EA
inlthe FAT isWwell[spent.

Factory[Acceptance[Jest[(FAT)

TheFactory[Acceptance[Testing (FAT)[is[a majormilestonein(the[development. [The fests
shall[prove,[as[far[is[practical, that[the[NGMSimplementation meets[the[functionaland
performancel requirements( of( the[EA.[The FAT "will [start[ directly[ after( thel software
implementation [has[been[completed(and (the reported (tesults(of the[Pre FATlindicate(that(a
successful (completion(0fithe [FAT lis[probable. It/covers @ltotal [period (0f(8 weeks.

FAT[will[bel¢carried[out onlthe[basis[ ofl previouslyagreed test scripts.[The FAT [will(be
carried[out[by[thel tontractor and[Wwitnessed[by[the[EA.[Thelresultslofltheltests will[be
reported formally.

Site[Acceptance[Test[(SAT)

Theldim(oflthe SATs [foprove thatthelsystemdsfested [during the [FAT has Beenlinstalled
correctly, Works¢orrectly [with [the[site[power [Supplies@and, [is[integrated ‘¢orrectly [with[the
EA’s[¢ommunicationsCandlother[$ystemslinfrastructure. [Thisvilllincludetesting [System
resiliencelincludinglstandbyoperationetc. Thebasic[standalonefunctionality [ofTthe[System
thatiwasproved/duringthe[FAT Wwill motBe fested @gain.

TheSAT follows[directlydfterthe FAT [and Wwill [¢overlathaximum period [0fT8 Weeks. The
SATwill Be [performed atthe Tocations[df futureoperation0f the NGMS.

TheSAT will beconducted By the[dontractorand Witnessed by [the [EA.[SAT Wwill belcarried

outfon(thelbasislofpreviouslyagreed [festiscripts. [ TheTesults[oflthe [fests[will be teported
formally.
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Commissioning[Period[(Operational[Testing)

Theoperationalltesting[shall [demonstrate[that[the overall[system[performs[all(fequired
functionshinder(actual [operating Gonditions.Thelsystem Will[beGontrolled By [EA's[staffTand
shall befreatedas iflitwere fully [Operational.

Userlacceptance(festing [Will [expose(adarger[group [ofprofessionals fothe INGMS. [Defects
discovered Cduring (this COtypeCofCtesting will JbeCcorrected Tby Ccontractor Jwithin Cthe
implementationdontract.

Operationaltesting 'will[startdirectly (after[the [SAT Tandcover aperiod ofTmaximum[20
weeks.

Final[System[Test[(FST)

TheFinalSystem[Test[{FST)shallCbeconductedafter[thecomplete systemhas[been
installed [and [fested [as described¢arlier[andthe[Commissioning [Period is[¢ompleted. [After
successful [completionCofthe ([FST DMmeaning [Jacceptance by [the IEA[Tithe (INGMS
implementation formally Becomes[operational [@nd the[software Warranty [period [starts.

FSTwilllast4 weeksland Wwill bedonducted By [EA. Rart(0fthe tests Wwill belobserved By the
contractor. [The[FSTI(shall Belcompletedlinlaccordancewith[a[fest[Specificationproduced by
the[EA. Thelresults 0flthe [tests Will be reported formallylihalpreviously [dgreed manner.

4.5 Organisation

Thetotal Ceffort[ ifor[ Phase[13[lis[estimated[lover[ 11300 ' man(days[dependinglon[the
implementation[methodland[training[effortlinvolved[(i.e. outsourcing[tequiresladditional
supervision and[testing).Tom meetthe(WFD [farget,[the durationof[Phase(4[is[around (14
monthsuntillthe[system [dan[be lOperationally used by [EA[(haspassed FST).
During(theimplementation[oflthe(NGMS, [a[series[of[pre(telease[Workshopslis/planned at
approximately [ 2 [month[intervals[(seel previous  section).[ During[these[ workshops, [ the
implementation[ will[be demonstrated and[ madelavailable[ tol the[user community.[ The
workshops [will Tast2 [days(andwill Be[followed by @ period[dfltesting By [EA.

ProjectlimanagementJmeetings[will (lbeTheld Jat[imonthly Tintervals. JForJeach Cproject
managementeeting, Progress reportwill be produced.

4.6 Documentation

TheTollowingfypeofiserand(Systemdocumentation are foreseen:
e NGMSUserGuide

e NGMSIConfigurationGuide

e NGMSiInstallationGuide

o NGMSI[SupportGuide

Thefollowingadditional[documentationWwill Be [prepared:
e Releaseldocuments(will(belproduced Wwith[éach(pre[)release.

WL [Pelft[Hydraulics[&[Tessella 4__7



National[GroundwaterModelling[3ystem[{NFFS[CCN[2005/03) Q3986.05 January[31,2006
Phase[2[3[IPetailed[3rchitecture[design
Project[Implementation[Plan version[].0

e Acceptanceltestingldocumentfor[FAT @and [SAT
e Projectianagementidocumentation

4.7 Training

Thelfollowing [fypes(ofltraining[courses(are foreseen:
e NGMSlendmsers/dourse
e NGMS/donfiguration[dourse(forcustodians/andmational [Supersers)
e NGMSiIdperational thanagement(course[(for (CIS)
e NGMSiliroubleshoot(dourse (for[CIS)

Table41 [providessuggestions(for(deliverylofithe Warious[courses.
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