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Preface

Groundwater[Modelshavebeenlin[use by the[Agencyand its [predecessors formanyyears
and(theselhave[beenlinitiatedand[implemented(at[Regional level. ThesemodelsWwere mot
linked(in[dmational [¢ontext.[Groundwater models[dre(dlsol¢ostly [and (have mot(been(éasily
linked(tothe meeds[ofloperational [¢ustomers.[The[fragmented approach(tomodelling[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 (WRMT)OGn[October[2004.[Regional Cmodelling [$trategies were[also
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,benefit(tealization, Successionplanning,businesséfficiency, IS performance,
and[customer [@ccessibility [fb todels.

An IT(StrategyforlGroundwater Resource Assessmentland Modellinglis[being prepared fo
address(theinfrastructureland IS [performancelissues.

The[INational [JFlood[Forecasting[1Projects [(NFFS)is[currently [limplementing Jan T
architecture for[alcentrally (hosted[flood[forecasting[$ystem[for[the Environment[Agency
(EA).Otls[tecognised[that therelare[$trong[linksbetween[the proposed (1T[ Strategy(for
Groundwater Modelling"and[the[NFFS.[Alfeasibility [study[has[been[ conducted [ which
concluded (that(the TTbackbone, mamedNational (Groundwater Modelling[System [(NGMS),
canl[be[basedlon[the (INFFS[Jarchitecture(and [software [ lcomponents) if[ 'someiminor
modifications @nd(éxtensions(are implemented. ThisGutcome Was(the [Starting [point[of(phase
2,[theldetailed [@rchitectural [design. (In[thisphasethe fequired modifications [@andéxtensions
need[tolbemadelexplicit.

Phase 2 0fithe NGMS will [produce the followingdocuments. ..
1. Updatelofiphase(l Wser RequirementsDocument (URD)

2. Updatelofiphase(1[Software Requirements Document[(SRD)
3. Architecture DesignMocument((ADD)

4. UserlnterfaceSpecificationDocument(UISD)
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5. InterfaceefinitionDocument(IDD)
6. HardwarelandInfrastructureDesigndocument(HID)
7. UpdatelofProjectTmplementationPlan[(PIP)

This documentpresents(the UserRequirementsbased [on[the [discussions[0f[20 May 2005,
2021 June 2005 [andthevritten feedback [provided by [EA.

Guide[to[the[feader

The WserRequirementsDocument[gives @nloverview 0flthe requirementswith respect(to [the
ITlarchitecturefor(groundwaterhodelling.

In[Chapter(1 [@nlintroductionfis[given [@nd [the[dontextfor [groundwater Mhodelling Within the
EAdls(discussed. [Chapter 2 lidentifies the[Various(roles With Tespectfo the ise [0 figroundwater
models. [In"Chapters[3 [To[7,thefypical usertequirements aredescribed[in[high[level ise
cases. Chapters3 [fo[7have beenmodified @s @result(dflthe/discussions/inPhase2.

InTthelappendices o this deportthe informationis (presented [thathas been provided by [the
groundwatermodelling [dommunity Withinthe [EA.

New/in[this[Version

ThisOOUser JRequirements IDocument[has[JbeenJupdatedlin[JPhase 12 TofJthe [INational
GroundwaterModelling[System(project,Based[ondiscussionsandwrittenfeedback from [EA
duringfthe period 20 May 200522 [June2005

Modificationsfrom[1.2 [fo Wersion[2.0dremostly related [fodetailing [0f(steps and [associated
(meta)datalissues. Modifications from[version[ 2.0 Blare[mostly ‘based Concombination
similarisecasesfor differentactorsandlinclusionloflSystem(delations. WCmumberinghas
been8ynhcronised [Wwith the mumberinglofVersion[1.2.[Any mew Use[Caselof[Phase[2has
beenladded attheleénd/oftheist.
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| Introduction

Groundwater tesourcelassessment andmodelling[currently Caccounts for[£[3 [millionper
annum [of Water [fesources [Gapitaland Wevenueinvestment. [Groundwater odelling hasbBeen
undertaken by the Environment[Agency (EA)[for[imanyyears both[inhouse, and[ by
involvingléxternal(consultantsfoldevelop modelsWwhich(dare[0wned [and fun By [the[EA. There
has,however, [beennolhational [¢onsistency [for[the[groundwater[modelling[$oftware and
hardware [platforms [for funning [odels. [Currently[a Tange [from[free[standing, [partially [or
fullymetworked [PCs[ismsed. [Tolénablethe [EAfo fulfilfitsdutiesand [allow [inodels o (be
usedleffectively [Wwhilst[ising[best[scienceandtechnology, [the "TEAmustChavelaccess[to
appropriatesoftware(foolsland (hardware[platforms. dt[s [fhereby important o Mecognise [the
considerable[size "and [complexity CofCimodern “groundwatermodelswhich[require "high
performancePCs.

Groundwater(science[is[advancingatlalpace, Which[isirrored by Software developments.
GroundwaterSpecialistsWwithin [the [E Alshould (as d[community [(Mbe [able[fo selectthe [best
toolstoldo[thejob. Altheans[0ftipdating ofisoftwareis Meeded [tobelable tokeep ip Withthe
state[oflthelart.[In[its[current[ form, modelling[involves[al range ofl different[ software
packagesthat[arelinterlinkedto[deliver[thelfinalimodelledproduct. Thesupply [ofl 1T
facilities[ for[ specialist[applications[suchlas[hydrogeological [modelling[islintended to[be
resolved[ at[alhationallevelthrough[development of an[IT[ Strategy[ for[ groundwater
modelling.[This [strategy [should Beldeveloped(for(thelcoming[510years.

Itlis[recognised [thatthereldrestrong [links Between[the [proposed 1T [Strategy(and [thelexisting
National [FloodForecasting[System (NFFS).[Efficiency(savings(are[éxpected to[be[made[by
making hise0fithe NFFS[System[architecturelin(the 1T strategy [for [groundwater odelling(as
far(dspossible.[Ameed(exists thereforeto carry [out(d feasibility [Studylinvestigating Whether
the[INFFSarchitecture[(and[software ¢omponents) is[applicablelas[the 1T backbonelinthe
abovementioned T [strategy.

Objectloriented ] groundwater[ ) modelling[] codes[] (e.g.[1 ZOOMQ3D)Jare[] currently ] in
development(by[the[Agency’s[Sciencegroup[(Air,[Land & [Water).[The 1T [Strategy [should
giveldonsideration[to [Operational implementation 0fthese(dbjectoriented Godes [in future.

Atlpresent, tnany [6fltheinodels are [tunfrom(standalone ¢omputers Which[do mot deceive
supportfrom[CIS,anddo Mot permitdaccess/to [the odel Gutputs by [EAhisers in[Otherfeams
(e.g.[Regulatory, Groundwater[& [ContaminatedILand). The IT[Strategy[should[promotethe
wideuseof the[modelsCinfuturetoensure the fmaximum/teturnonthe "[EA’s[capital
investment.

LegislationsuchlastheEuropean UnionWater[FrameworkDirective ((WFD)increasingly
requires the[EAfoMmanage(groundwater [resources [at/dlarger(scale(river basin anagement
plans)lerossinglarealand [tegionboundaries. TTheIT [Strategy [will (énablethedevelopment
andhiselofmodelsdcrossitheseboundariesihfuture, but Wwillfequire protocolsfo Belinplace
told@nablefthis [fobemanaged properly.

WL [Pelft[Hydraulics[&[Tessella | — 1
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TheWFDIalsoltequireslintegrated thanagementéflgroundwater[quantity [and [quality, dlong
with[Surface[water[qualityand[écology. ‘Groundwater quantitative statusis determined by
thelstatuslofldependent ferrestrial (écosystems[(wetlands). [The[WFD [({Annex[5,.60)[states
that[‘the [level Lof[groundwateris hot[subject[fo anthropogeniclalterations[Suchas Wwould
resultCinCany[$ignificant’damage to[terrestrial [ecosystems Which[dependdirectly ‘on[the
groundwater[body”.t[also[tequiresthat[groundwater[quality (must[hot[compromisethe
qualityoflalconnected surface water Body. These [dependenciesWill fequireincreasingly that
groundwater[and[surface Waterodelsarellinkedinfuture, and implementation oflthese
linkedmodelsshould be Wiathe IT strategy.

MuchofTthe EA’s groundwaterodellingfis [currently lindertaken by [¢onsultants [€xternal [fo
theEA.[ThedTStrategy will(bedeveloped inldonsultation With fhese[donsultantslincluding
Entec WKILtd,Atkins[Global, 'WaterIManagement[Consultants, Environmental [Simulations
International landMott[MacDonald.[The[consultants[imay [Tequireaccess[fothe[Agency’s
modellingsystem in[order o [performajor thaintenance[dperations Or lipgrades[on odels.

Many “ofTthemodelshavebeendevelopedinconsultationCwith Cexternal “stakeholders
includingWater[Companies, farmers, [¢onservationlorganisationsandindustry. [(TIt(iay[be
necessaryfor[water(abstraction(licencelapplicants[fouselthemodels[as[part[oflthelicence
applicationprocess, [to [énsure [that(a[common [technical [framework [isladopted. (Consideration
should(belgiven(toldevelopingprotocolstolénsurelthelintegrity [of[the modelslduring(such
use by [third[parties.

Thelactivities[of the[groundwater modellersWwithinthe[EAl¢an[beldivided[in[two distinct
groups:

1. Developmentofigroundwater thodels

2. Applicationlofigroundwater models/for
— Strategicplanning[(incl. Scenariolstudies)
— Regulation/Tlicensing
— Drought(forecasting((toalimited ‘extent)

Developmentloflgroundwater(todelsis(generally [aprocess[0f(2 3 [years. [For[development
of CoftenCmodel CspecificCtools, IGIS CplaysCanlimportant[role JinCthe CpreparationJand
managementofidataequired Torthe hodel schematizations.

Whenldeveloped,nodelsicanbeapplied overdong periods (1020 years)for the purposes
listed@bove. [Activities[arefoaMargelextent Tepetitive. [Only Minor¢hangesdre tade[fothe
model$chematisations [{forféxample addinganlabstraction).[Generally [the[Same[{orVery
similar)SetslofBoundary [conditionsare @pplied o Tun/Scenarios.

ItGsassumedfhatserMequirements(telated [fothe[developmentlofigroundwater inodelsdo
notTheed[to[belcovered by application oflthe 1T architecture.There hospecificuser
requirements[WithTespect[to developmentlofT groundwater[imodelsarelconsidered[inlthe
document.
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Groundwater[Modelling[System[(NGMS)

TheT lnfrastructure Swill[be [referred (tolas National Groundwater Modelling [ System[*
abbreviated [fo[NGMS Min [the[Feasibility [Study. dt[is tecognised thatthis mamelis[Somewhat
misleadingBecause(the system(does(eéxplicitly motloffer fypical odule(dataset/development
functionality.

0 [0 Scope[éfithisidocument

Theiser Mequirementsfdssessment0fthe feasibility [studyhasprovided'goodscoping[ofTthe
system[andits Tequired functionality. [However, nore[detail [ismeeded [foidentifythe [éxact
modificationsand extensions[ofthe INFF S farchitecture. [TwoWorkshopsandlanlinventory
havebeen¢onducted folgetmore griplonlthe tequirements. Thekickloffiworkshoplon20
May2005({London)has[identifiedthe focuspoints[wheremoreappropriatefequirements
were meeded. [Alwritten [inventory Thas[been ¢onductedfoobtainthe Views [ofthe[Various
stakeholders.Based[0n[this Written thaterial, [d[fwo [day [Workshop has Been [Organised (2021
June2005TnLondon)fin[whichthe[tequirementshave beenldiscussed [intorel[detail [and
decisionshave been ade.

Thefollowing information fis tised[fo Preparethisversion[0fthe WWRD:
o User[Requirements/documentv.1.2[(result/of[Phase )

e  Minutes[ofimeeting: 20 May 2005 [(seeAppendix B)

e  Minuteslofitheeting20(21 [June2005 [(seeAppendix ()

Thelpurpose ofithis[document(is tb [énable the [design of the NFFS [@rchitecture thodifications
and[extensions.
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2 Roles[and[§ystem[setting

2.1 Roles

ThehiserTequirements dre'discussedon(thebasis0fWse[Cases. [AUseCase Modeldescribes
therequired functionality [fla System[in [formal [ferms.[AUse[Case Tepresents [d[discrete Minit
ofTinteractionbetweenaMiser [((humanlormachine)andtheSystemand[islalsingle Wnit[of
meaningful Wwork Tike Frunningalgroundwater model’[0r Farchivingodel results’.

EachUselCaselhas[aldescription[Whichdefinesthe functionality [thatWwill Tbebuilt[inthe
proposedSystem.[AUse[Casemayinclude’[another Use[Case’sfunctionality for Cextend’
anotherUselCaseWith itsfownbehaviour.[Use[Casesarelfypically (telated [fo “Actors’.[An
Actorsalhumanormachineléntity that[interacts [(with[theSystem foperform meaningful
work.

Actors((types[offusers)havebeenidentified [for[Whomhiselcases Wwill[beldefinedinthe Mext
chapters. [ The humberofTactors[is kept[limited. [1t[is(howevertecognizedthat[Wwithin[the
defined(groups, Wariations [ih lisages Will [éxist.

Thefollowinglactors(areidentified:

o Jiewer
Viewers tequireaccess o thetesults[ofTgroundwater modelling [Studies [forlexample o
verifylalprocedurethat[¢oncernsthemor[fo obtain data for related [Studies.[AViewer
needsfbaccess o the processed Butputofodel funsbutwill iotmeedfo belable o Tun
models.[ANiewers(canbeEAstaffland fromGtherOrganisations[(like Water[Gompanies)

e User

Aluser[tunslexisting[modelslin the framework [ofl for[exampleabstractionlicensing
procedureslor(scenariolsStudies(like[CAMS).Themsermeedsfo belablefolapply minor
changes[tolthemodelboundarylconditions[(likedefining[abstractions)or tunWwhat[if
scenarios. Theiser fequires/someldegree(offreedom inlthepostiprocessing/oflthe output
from[themodels. Themajority ‘oflthe msersWwill(be[EATlstaff(butlalsolstaff(fromother
organisations[(like[Gonsultants(and Wwater/Gompanies)[is [expected o be misers.[Within[the
EAlorganisation, the mumber [0fisersis[currently ip o 10 perregion(andfintheScience
Group.

e Custodian
Thelcustodian(is[dregional [SuperiiserWwithicompletedccess [fothe functional thodules [0f
the system.[Alc¢ustodiandevelopsmewMmodulesdatasets orfakes¢hangesfolexisting
moduleldatasetsandmploadstheselinto [thelsystem. Thereforehelalsomeedsfolable o
performliests‘onalparallel $ystem[folcheck thel¢onsistency [ofTthe oduleldatasets.[A
custodian(dlso(carries[outmore complicatedgroundwaterodellingstudiesthatTequire
changes(fo [themoduledataset(likechangingdonductivitiesor(gridSize). In’additionfhe
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custodian[appliesmajor[changesfo[boundary¢ondition(sets[{e.g. extend the Houndary
condition[$ets[Whenmewdatalbecomeslavailablelin[time). Inladdition, the[custodian
needs o belablefolchangeldatalpreland[post[processingprocedures, andthe dutput
formats. Custodians Willfypically[decide[on[¢ritical inodulefunsfobelarchived. The
custodiansWwill (be[=beside[EA staff(Talso[consultants. [Withinthe TEAlorganisation the
number [0flusers(is[currently ipfo[15 finfotal.

National SuperUser

Inlthelgrouplofladministrators, d[distinction[canbe thade Between ddministratorswithd
regional [ tesponsibility[(i.e. the[tustodians) andhational [ super[users. Thellatter[are
responsibleJforJthe Coperation Jand Dmaintenance [ofthe Cnational Csystem Cand Cthe
coordination[between thetegions in(thefieldoflmodelling[strategy [and procedures.[A
national [superfiserwill beresponsiblefordevelopmentandconfiguring(ofnew odules
andChew [ system[ functionality. [The ational [$uper[uisers willCalso[imaintain[national
consistencyintertain[fieldslike[dataltypes and [dimensions, and[ktandard Cbutput
formats.[TheNational [Super[User[has[dverall (tesponsibility [for(the archiving[strategy
and[disk(allocation.

Itsforeseen that(three[E A Minits Wwill Have o sharetheToles[0flthe National [Super User.
TheScienceGrouplislexpectedfohavedmational Tole Heing Tesponsible for festing land
operationalisingfor[éxample mew modules [andprocessing Techniques. [CISwill Thavea
systems[dperation[telated [esponsibility [including[disk allocation.[Head [Officelis likely
toThaveanoverall [ responsibility [for[developmentandacceptance of new[system
functionality [dswelllas archiving[strategy. Thoselthreefinits Will havefo [dgree [onthese
responsibilities.

System Manager

Alsystemthanager[is fesponsible[ofTthe[Supportland thaintenance[oflthe I T architecture
(hardware, (system [Csoftware[Jand Capplication) Jandthe lcommunication Cbetween T
architecture “and Cother[systems [(likeTWISKI, I NALD, CGIS [databases). The[system
manager[is[stafflofTCIS. Tt isTikely [thatthisfole Will ap [fo[amumberlofTolesWithin
CIS.

Itfsthoted [that[custodianslareloftenalsomodellers.[Theltolelof modellerisihotldefined
withinTespect[fothissystem[@sfitlis[assumed that[development[ofi(new) moduleldatasetslis
donelexternalfo the System.

2.2 System[$etting

Similarfothe INFFS, the NGMS is foreseen [fo Be@vailablelat fourl@pplicationlevels:

alcentralized Web(serverholding publishedthodel results
alJcentralized[online[Jsystem[Japplication[Jused[JforJoperational[lmanagement[](the
‘production’[system).

al¢entralized[offlinelsystem application forlacceptanceoflhew Modules, moduleldata
setsland[donfiguration updates etc. [(the ‘test’[System)
al3tandalonelapplication,i.e.[alhon[shared,ingle [user[desktop Version[Wwithout data
synchronization, User[dataldccess hanagement/étc. [(the “development’System)
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Figure21 Providesian(general [overview [0fthe various actorsland their@pplicationrelations.
Theweb(serverwill [ypically beised Viewers[fo view Tesults, Wwhile WUsers will providethe
information [for the Websites. Thefproduction’system Wwill fypically (be ised By [the Wsers to
defineCand[runlscenarios, While Custodians[will Cupload (hew[datalsets (and Cupdatethe
configuration. [TThetest’[System(and stand [alone[development[System Wvill fypically behised
by Custodians[folfest(mew[datalsets and uploadthem[(includinglassociated¢onfiguration
updates).The National [Super Userwill [ypically fest mew [Software [(onthe[stand[dloneland
‘test’System)[@and ipdate [the productionsystem.[SystemManagerWillfypically thanage the

centralizedSystems/[(i.e. Web(server, production @ndfestSystem).
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Figure2[1 Mainfroles/and @ssociated systems
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3 Use[Cases:[Yiewer

TheTollowingiisecases dre presented forlaViewer:

1. Accessltomodelresults = viewer withinEA network
2. Accessltomodelresults = Wieweroutside [EA Metwork

3.1 Access[to[model[fesults|within[EA[hetwork

UselCase3.1 Accesstomodelresults within ([EA metwork
Description View, download[and[printimodel (fesults that havebeenpublished [fola
web server.[Thelresults/can(belindividual tables, (graphs/and reports.
Actors Viewer
User
Custodian
National SuperUser
Assumptions e ViewerlislloggedlintoHarmonised(desktop With password
e AlstandardlinternetBrowserlislavailableto Wiewer
e  Webiserverlislavailable
e  Modelldutputlispublished lonwebl(server by [@uthorized uiser
Steps 1. ViewerlgoltoWebsite(accesson(theBasisofitheEA password)
2. Viewerlcan[Selectthedutputrequired on the basis[of.. .
a) Geographicallocation
b) Typelofigroundwaterimodelling [Study
¢) Production/time
d) Source
3. Viewerlcanldownloadoutput from Website for further processing
4. Viewer/Can[printoutputlin[properlayout
Variations [
Non!(functional e  Thelnumberlofsimultaneous[Viewers [(transactions)lis[éxpected[fo
belless(than 50.
e  Themumberlofipotential viewers(is[800.
e Finding[J information[] on[] the[] website[| should[] bel] relatively
straightforward. Viewers[arenotlalwaysgroundwater @xperts.
e Thelwebserver[contentlanduipload (will(bemanaged by aluser[via
standard (EA [protocols
e Internal[Users[¢an[proposelcontent/andlayoutlofl materials to[be
published [(layoutbased(on[pre(defined [dptions)
e NGMS[canldeliver contentl in[web ¢ompatible[ formats[ (text[in
HTML, figuresin JPEG, [GIF lor PNG)
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Issues

e  Givenlthel[lplannedl ichanges[in[Jcontent! Imanagement, [EAsinet
(Andrew Robertson, [AMS [support/team) should becontacted when
defining[thelintranet[publication thethodology

3.2 Assess[to[model[tesults[from[dutside[EA[hetwork

UselCase(3.2 Access(tomodel results from (outside EA metwork

Description seeUCI3.1

Actors Viewerl(nonEA)

Userl(nonEA)
Custodian/(nonEA)

Assumptions e seelUC3.1

Steps o seellC3.1

Variations 0

Non [functional e  Themumberofisimultaneous viewers!(is: (802

e  TheMumber(offpotential Viewersis:[800(2

e Finding! ] information[] on[] the[l website[| should[] bel] relatively
straightforward. Viewers(arenotlalways groundwater @xperts.

e NGMSIcan[deliver content[in[webl¢ompatible[ formats[ (text[in
HTML, [figuresin JPEG, (GIF lor BNG)

Issues e Notlall[datalcan[belimadelavailabletolall[viewers. Thelactual
abstractiondatalis[for[éxample[¢lassified. This ineans[that[access
levels(need to beldefined (but/at(the same(time the[website[should
remainléasilylaccessible.

e  ThelTresults[ that[will[ bel madel available[ must[ ‘comply[to [EA
standards.

e Givenlthel[plannedl changes[in[contentl management, thelinternet
team[(Nick [Squire) [should[Becontacted when[definingthe internet[ ]
publicationhethodology
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4 Use[Cases:[User

Among(thelanticipated [users(is (beside[stafffrom the [EAdlso [staff from[eéxternal [partiesTike
consultantsf@nd Water [companies. Threefypes [0fisers are fthereforeidentified:

e Userl(EA)

e User((consultant) 3 Being mon EADButlcontracted fo fungroundwatermodels

o Userl(external) Zhisersrunningmodels fortheir[6wnpurposes

Table4[1Overview[ofliserrolesMariations[forise[dasesases

IDL] | Name User | User User | Custl]
(EA) | (consult.) | (ext.) | odian*

4.100| Definewhatlifiscenarios Tor Boundary [conditions | x X X X
sets[(includesmodifications)

4.207| Definelal$pecificlmodificationtoltheboundary | [J N O O
condition[sets

4.30| Runmoduleldataset/dn(Server X X X X

4.40| Runlthodulelin(standalonemmode 0 0 O X

4.501] Viewmodellresultsinpredefined formats X X X X

4.6[1| Viewhiserldefinedselection(ofthodel results X X 0 X

4.701] Exportiodeloutput X X X X

4.801| Archive[lmodulerun[{(input, moduledataset, | x 0 0 O
output)

4907 Retrievelthodule runsfrom(archive X [ O X

4.10 | SelectlimodelresultsiforJpublishinglon[iweb | x [ 0
server

4.111) Identifyimoduleworkflowland modulel[datalset | x X X X
tobeMsed

4.12 | Definelspatialslicingfemplate X X X X

4.13 | Definelpostprocessingltemplate X X X X

4.14 | Temporary(storagelofidon [critical odulerun X [ 0 X

*[J UselCases[for[¢ustodian(thatlareldvailablelinthelofflline[(test)[System dndlin thestand

alone(system

4.1 Define[What[if[$cenarios[for[boundary[¢ondition[$ets

UselCase4.1 Definewhatifscenarios for boundary(conditions sets

Description Definewhatlif'scenario [for[studiesand[assessments. [ Whatlif(Scenarios
are[ applied[ to[ boundary[ conditions( sets[ (dynamic datasets) ofl for
examplelabstraction(or(iechargedata.[What(if(scenariosare predefined
types[ofloperations(for[the[user thel definelsettings((e.g. apply [ 25[%
morerecharge for(a/selected(area)

This[(uselcaselJincludes[specificationlofl Jabstraction[JlocationsJand
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UselCase4.1

Definewhat/if/[Scenarios for boundary(conditions sets

modifications(ofldynamicBoundary [conditions data.

Theselactions[can be(darried out[from(outside the [EA metwork By althird

partydontracted By [EA.

Actor/system(setting

udUC4.1

NGMS online NGMS (offline NGMS stand
(production) test alone

N\ d 7
:M\JSETS . A custodia/rzr[%y
N custodianfonly P
\ / 4
N\

\

4.11dentify
module instance
and data(setsto
beused

4.1 Define (w hat'if
scenarios for’boundary
condition(sets

/
1

’
P ' \ N
7/ ! | ~
. ~
V ~
7/ \\
‘< ~

User(EA) Useri(consultant)  Useri(external) Custodian

A AR N

Assumptions

Userlis logged/intoharmonised(desktopwithiser 1D and[protected
password

Userhaslaccessto NGMS (client[functionality

Online System (productionsystem)lis[dvailable

Steps

Loglinto[ System!{(access[levell defined on[the[basis ofl the[EA

password)

Selectimodule(dataset/to belused. (seeWC4.11)

Reviewl( ] available[] whatlifl ] scenarios[] (including([] preldefined

boundary/(datalsets) (for/selected module(dataset(dnd(¢heck [whether

required[ iscenariolJis[ Javailable.[IContact( Icustodian(Jin[Icasel no

appropriate(pre(defined boundary(condition(setlis[available

In[caselthelrequired what!ifl scenariolis[hot available, teview[if

required (area/location/is[@vailablefor(the(selected [scenariovariable

Forlabstractions[only: [1flarea/location[is hotl[availablelin[the(list,

defineewlarea/location((and(save)

Define whatliflscenario by

a) Selectionloflvariable

b) Selection0flArea/location dflinterest

¢) Specification[ofl modification[(timel series[ transformation[or
new [profile)

d) Savelwhatliflscenario

Sublcaselstep3

Userlselectablel((i.e. custodian(defined) boundary conditionsets [refer fo:

rechargel(Q_rech)linm/d[(imeters(per(day)
NB. dustodians[can(add recharge (options [to [thelist
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UselCase4.1 Definewhat/if/[Scenarios for boundary(conditions sets
Userldefined[ boundary [ lcondition[datalisets refer( to[ thel following
scenario variabletobeselected [for modification:

2. abstraction(Q_abs)(in MI/d (imegaliters/day (=10’ m’/day)

3. surfacelivater[levels [(SWL)lin[maOD[{meters[above[ Ordenance
Datum)

NB [ forlassessment[ofltechargelscenarios, [¢ustodiansmay modify[the

following(scenariolvariable:

1. rainfall(P)finm/d[(metersperiday)

Sublcaselstep(3 Iflthe desiredabstractionlarea/locationlis[not[availablelin[the[location
list, lusers(can (define(ddd [anew [abstraction location((set)(asfollows:

1. theltopographicalldataloflthelabstraction (name, xy[coordinate)lis
specifiedlin/aform

2. thelSystemldisplays[the @bstraction/location[On[the thap

3. thelsystem[ assigns[ thel abstraction[ to[ nearest[ calculation[ entity
(model mode/cell/element/grid[point)

4. Thelsystemlallows(the user[tolassign the abstraction[tolany other
adjacent[ calculationentity[ that[ surrounds the[abstraction’sxy![]
coordinate

5. Thelsystem[must[warn[ifl the[selected "kentity[is[alktaticl head[]
dependent(boundary(condition((e.g.[a[tiver(element). Tt mustallow
choosinglanotherlocation.

6. for[any[calculation[entity, the[system[ can[show![ thel[following
calculation entity [properties:

a) nr.aquifer/layers
b) forleachlayer:
i) conductivity
ii) top[bottom!elevationlofllayer((forunconfined aquifer(the
topis'the[groundwaterlevel equilibrium)

7. Basedlon/this/information, thehiser(can(decidelon(the [z property[of
thelabstraction(location

8. Thelsystem!lallows!(theuser(folsave(the xyz(datalof(thelabstraction
location lunder(al user[defined name.[ Thel xyz[position[ ofl the
associated[] calculationl] entity[] is[] stored[] under(] the[] name
<abstraction location> calc_entity

NB[Users[ cannotladdhew locations[for[other purposes/(e.g. surface

waterlevels)

Sublcaselstep(6 Boundary(c¢onditions[¢anbeldefined by iodifying[(add, multiply(etc.)
existingtimeSeries [or by defining(a new[time[series.
Users(danspecify[surfacewaterlevels onlyat pre defined lbcations (i.e.
predefined by thecustodian Wwhiletiploading thodule(dataset)

Variations 0

Non!(functional e  Thelperformance(foréxecution[6flthose dctivities from [Outside the

EA network(shouldnotbelsignificantly reduced in [comparison with
performing theseactionwithinthe(EA metwork

Issues 0
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4.2 Define[$pecificiimodifications[to[boundary[¢ondition[$ets

UseCaseldvertakenBy[sub(step[@and5inWCHA.1.

4.3 Run[imodule[dataset[bn[$erver

UselCase4.3

RunModule Dataset(on(server

Description

Runlamodule(datasetfor(algiven foramser defined period [ofltimeWwith
selected [(boundary [¢ondition[set[(what[if(Scenario)(and[selected [output
post(processing.[ Theluser[$houldbelable tol$electalWhatlifl $cenario
and/or[aluser[definedmodification,and Select from alseries of preset
outputloptions [(postprocessing template).

Theselactions[can be(carried [outfrom[outside the EA Metwork By dthird
partycontracted by [EA.

Actorl/Isystem [setting

udUC4.3 ~

NGMS (online NGMS (offline
(production) (test)

n /]

alllusers  custodianionly
\ /

4.12(Define(slicing

template

4.3/Run(dataset
onserver

4.13Define
postprocessing
template

User((EAUser(consultant)Useri(external) Custodian

Assumptions

Userlislogged/into harmonised [desktop with[password
UserHaslaccessto NGMS [client/functionality
Online System[(production/system)lislavailable

Steps

Nk whN

Loglinto[System[ (access[level [ defined on[the[basis[oflthe[EA
password)

Selecthoduleldataset(to be tised

.Selectlawhatliflscenario

Definetherun [period/and fimestep [(iflapplicable)
Select(slicing[template((seeUC4.12)
Select(alpostprocessing/template
Runmodule(dataset(including[postprocessing)

Variations

Aluser[should[bel ablelto[ specify al batch[ofl imodulel tuns by
repeating (steps(2to[7[afew[tfimes[selecting[different[combinations
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Use[Case4.3 RunModule Dataset on(server
beforelinitiating[the run

Nonl[functional e Thelperformance(for(éxecution(ofthoselactivities from dutsidethe
EA network(shouldnotbelsignificantly feduced in [domparison with
performingtheselactionwithinthe[EA metwork

Issues e Modification[ofltime/steppingdatalandlsimulationhorizonmight
notbesupported by (all (groundwater(and rechargedodes

4.4 Run[module[dataset[in[$tand[alone[mode

Skipped.[Standlalonelapplicationslare[designed[for[developmentpurposes. Theyarenot
available[fo[fegularfusers. [Only¢ustodiansmay [operate standalonelapplications.[See UC
5.8.

Skippinglis based[onla[femark by Martin[Shepley. s [this[¢orrector [fhus the W Cstill lapply
e.g.[forld@xternal isers

4.5 View[odule[fesults[in[pre[defined[formats

Use[Casel4.5 View module resultsin(pre(defined formats

Theluser should[belablelto[view the[ modulel tesultslin[preldefined
formats/dependingon(thelselected [post(processing/template.

Description

These actions(dan be(carried outfrom(outside(the [EA hetwork By a(third
partycontracted by [EA.

Actorl/Isystem [setting

udlUC4.5

NGMS online
(production)

&

alKusers
N

N\

N\

NGMS offline
test]

NGMS stand

alone

A

custodianonly
]
1

1
! 7

e

e
e

d
custodiaflonly
.

/7

4.5View [results
onlpre defined
format

- ’
’ \ N
- ,/ \ N
- ~
, i N
4 N
g N
L ~

User((EA) User((consultant) User((external)

N\

Custodian

Assumptions

o  Userlisloggedlintoharmoniseddesktop WwithiserID [and [protected

password
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UselCase 4.5

Viewmodule desultsinpre(defined formats

e  Userlhas/dccess/[to NGMS client[functionality
¢  OnlineSystem/(production(system)/is[dvailable

Steps

1. Loglinto[System[ {access[level defined onlthelbasis oflthe[EA
password)

2. Selectldimodule run(orruns((for([domparison)

3. Viewland/print/dutputforiselected locations/areas/andtype.
a) Thelfollowing(graphingloptions may(beldvailablelin(the model

i) streamldccretion
il) streamloutflowliydrograph
iii) splodgelplots
iv) winterbournesignature
v) groundwater unitbudgets =horizontal thap[View
vi) groundwaterunit(Budgets = verticallsection
vii) durationlcurves
viii) frequency [curves
ix) barlcharts
x) contour/plots
b) Thelfollowingtableloptionslarelavailable:

i) stream/outflow
ii) ground waterBudget = verticallsection

4. Viewandprinttodulediagnostics

Variations

1. Runloflalternative postiprocessing femplate
2. Repetitionlofisteps3and4

Nonfunctional

e Datallgeneration!]for[lviewing[ |purposes(should[Thavellal Thigh
performance

e  Thelperformance(forléxecution oflthoselactivities from/dutside(the
EA metwork[should notbelsignificantly reduced [ih [Gomparisonwith
performing these(action within the [EA [network

Issues

e Datalaccessrestrictionsmaylapply [fordifferentlactors

4.6 View[user[defined[$election[6fmodule[results

UseCased.6

Viewiser defined Selection lof mhodule Xesults

Description

Thelisershould(be(ableto(define((alimited mumber)ofladditional Views
onltheldata.

Theselactions[can be(darried [lout[from(outside [the [EA metwork By (@(third
party [dontracted By [EA.
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UselCase 4.6

Viewuser defined selection (of module results

Actorl/Isystem|setting

cdUC4.6

NGMS online NGMS (offline NGMS stand
(production) (test) alone

selected custodi/anLonIy ,°
e
usersionlyr

I L -
1
. ; custci(yanonly

4.12Define’slicing

. template
4.6 View (user

definedselection
ofimodel(results

4.13Define
postprocessing
template

User(EA) Useri(consultant) Custodian

Assumptions

Userlis logged(intoharmonised(desktop withiiser 1D and[protected
password

UserHaslaccessto NGMS client[functionality

Online System (production(system)lis[dvailable

Steps

98]

a

Loglinto[System[{access[level defined on[the basis[oflthe[EA
password)

Selectdhodulerun(orruns (for[domparison)
Defineldatalset((variable, temporal (& [Spatial lextent)
Define(datalmanipulation(functionsto belchosen from

a) temporal statistics[(mean/min/max/std.dev/accum)

b) spatialistatistics [(mean/min/max/std.dev/accum)

¢) thresholdexceedance((temporal/spatial)

d) frequency

e) classification

f) basicmathematics[(difference/proportion/change 0vertime)
Definelgraphiclayout(map, graph, [table)

Createloutput

View [and [print/the Gutput/forselected locations/areas(and tiype.

Sublstep (3

seelUC4.13

Sub(step(4

seeUC4.14

Variations

IfTthe(slicing [femplate [for (the [data[set[is mot[available, [one[should
belableltoladd/alslicing [template

Nonfunctional

Datallgeneration[ | for[ ] viewing[lofl|datalIshould[Thavellallhigh
performance

Thelperformance forléxecution oflthoselactivities from dutside(the
EA network should mot/be significantly reduced|in/comparison with
performing thesedctionwithinthe(EA metwork
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UselCase 4.6 Viewuser defined selection (of module results
Issues e Saving[templates[]for[user[]defined[]selections[ ! may[]require

substantial modification[0f INFF S [capabilities
o Datalaccessrestrictions apply for[different(actors

4.7 Export[imodule[dutput

Use[Case(4.7 Exporttodule/output

Description ThehiserishouldBe dble to[export(datalslices [for further[processing.

Theselactions[can be(carried [outfrom[outside the EA Metwork By dthird

partycontracted by [EA.
Actorl/Isystem [setting uduca.7 /
NGMS online NGMS offline NGMSstand
(production) (test) alone
\a‘iLi\Jsers custod/z;\wspnly /’//
AN | custodjdnsionly
N ' s
4.7 Export'module
output
7 A N
- 1 \ AN
- / \ <
e ] | N
i . // i i S N N i
User((consultant) User((EA) User((external) Custodian
Assumptions e Userlis[logged!into liarmonised desktop with[userID and [protected
password

e  Userlhas/access/to NGMS client[functionality
e  OnlineSystem/(production(system)/is[dvailable

Steps 1. Loglinto[System[ {access[levell defined onlthelbasis oflthe[EA
password)

2. Selectl@amodulerun

3. Selectlthelpartlofl thelstandardmodel Loutputl(generated (with[the
selected [postprocessing [femplate) that/should beldownloaded.

4. Selectlanlappropriate/download format((shp, xls, PT)

5. Selectltheléxport/destination

6. Exportltheldata.
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UselCase(4.7 Exportimoduleloutput
Variations Alternatively(aluser|defined/dataslice(can be eéxported. ..
1. Selectlamodulerun
2. Defineldatalslice[(location/area, period,dataltype),[Sec[WC4.14
3. Selectlanl@ppropriate/download format((shp, xls, PI)
4. Selectlthelexportldestination
5. Exportitheldatalslice
Non(functional e  ExportingldatalshouldHave(dreasonable performance
e  Thelperformance(for(éxecution oflthoselactivities from[odutside(the
EA etwork should motbe significantly reduced(in/comparison Wwith
performing theselactionwithinthe[EA metwork
Issues e Datalshould(bel¢xportedlinlanlagreed[standardformat. Standards

arel thel EA[ TimeSeriesDataExchangeFormat, [ other[ relevant[ PI[]
formats, Shape!filesland[Excel(files[(xls). [EA[application[design
must¢omplyto[thelspecified XML format(for(dataléxchange!((for
new lapplications)

e  Modelloutputidatalshouldprovideldn(audit(trail based[on[metadata
pertaining/to [input/datalsetsused(and [referenced by [themodelland
theversion/dflthethodelbeing run.

e  Thelperformance forlexecutionloflthoseldctivities fromdutside the
EA metwork [should not besignificantly reduced [in[comparison with
performing theselaction within the [EA [network

e Dataldccesslrestrictions maylapply [for differentlactors

4.8 Archive[module[fun

UseCased.8

Archivemodule ¥un

Description

Critical (moduletunslarelarchived[by[tustodians. Users[mayarchive
nonl[éritical odule runslassociated [to [specific projects.

Critical [hodel(runs [to (belarchived|are:
Standard[Scenarios

*[] Naturalised(zero/abstraction)

*[] Historical

(] Fully[Licensel(predictive)

*[1 Recent/Actual((baseline)

Other

[1 EAlapproved(Climate[change(scenarios

(] Essentiallcalibrationruns((other(thanHistorical).

Pleasemotelthatlanlarchive(is(a/targeted backup(that(can [be retrieved by
the(user.
Non¢dritical thodelruns (are(dll(deviations fromIstandard(scenarios.
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Use[Case(4.8 Archivemodule run
Actorl/Isystem [setting udUC4.8 /
NGMS online NGMS [offline
(production) test)
custodian ;\Qd custodignépnly
selectedusefgonly ./
\ /
4.8 Archive
modelrun
User((EA) Custodian
Assumptions o  Userlisloggedlintoharmoniseddesktop withiserIID [and [protected
password
e  Userlhaslaccess/to NGMS (client[functionality
e  Production/system[is/dvailable
Steps 1. Loglinto[System[ {accesslevell[defined onlthelbasis[ofthe[EA

password)
2. Selectlaimodulerun
3. Systemlcdompletesithe Togbook Withtissingitems filled [in by user:

a)

b)

Minimum dontents [logbook [critical hodel run

i) Runname/Number

ii) Dateloflupload

iii) Datelofllastrun

iv) Modulel(code)version

v) Moduleldatalsetversion

vi) Comments:[ Purposelof tun.[ Briefl summaryofl change
from [previous|critical funversion

vii) Custodian

viii) Standard[Scenario WName

ix) Referenceltolassociated [documentation(PDF)

x) Runistartiend/date

xi) Linkl/tolinput/files/(incl. date[time(created @nd by whom)

xii) Linktoloutput(files((incl. date+[time(created)

Optional [éxtensions

i) Agencyprojectnumber

4. Compresslandlarchive(the[following ¢ontents oflalmodule tunlas

critical

a) runltime(logbylexecutableloficritical thetaldatal(noin/output)
b) modellersilogbook(seebelow)

¢) allimodulelinput/files((recharge)

d)
e)

allimodulelobject/dode(executable)
allmodule(output(files

WL [Pelft[Hydraulics[&[Tessella
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UselCase(4.8 Archivemodulerun
5. Markthelmoduletunlas archived [(whichlallowsdeletion[bythe
system[manager)
Variations 0
Nonfunctional e  Archivingldecisionsfor[Inon[StandardIScenariosJare Imade by
custodianin[donsultation with Wat.SuperWser[(Head [Office[)
e Nat.Super[User[ (Head Office/CIS)hasoverall[tesponsibility [ for
archivinglstrategy land [disk(allocation
Issues e  Preferably, the NGMS/ should[ assist/in[ haming[ consistency!( for
archivedmodel runs (e.g. [archiving form[c¢ontains(individual (fields
for[] area,[] scenariol] etc.[] while[] full[l model[] name[] becomes
concatenation)
e Archivinglislalwayslalcentralized[storage facility [and therefore[will
not/beldonelin/stand(alonemode.

4.9 Retrieve[imodule[tuns[from[archive

UselCase(4.9 Retrievemodulerun from/archive
Description Theluser[should belable[toltetrieve anlarchived ‘modulel(tunlandlits
associated [data.
Actorl/Isystem setting udiuca.9 /
NGMS online NGMS (offline
(production) test]
selected&ersbnly custodi/aﬁonly
\\ //
4.9 Retrieve 4.11Identify
modulerunfrom J}_________> modulelinstance
archive and(datalsetsto
beused
/ \\
1
User((EA) Custodian
Assumptions e  Userlis[loggedlintoharmonised(desktop withiserID[dnd [protected
password
e  Userlhaslaccessto NGMS (client[functionality
e  Online(System (production|system)[is(available

WL [Pelft[Hydraulics[&[Tessella
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UselCase 4.9

Retrievemodule run from(archive

Steps

1. Loglinto[Systeml[ (access[levell defined[ onlthelbasis oflthe[EA
password)

2. Selectlanlarchivedmodulerun
3. Retrievelthelmodulerunland/tlassociated [datalintothe system.

Variations

Nonfunctional

e Thelarchivedmoduletun(and(theldssociated [datawill Bemoved(to
theltemporary [ store[inder[thelaccount[ ofl the[user. The[default
policywill beldpplied for@vailability for temporarystores[(see UC
4.11)

e  Retrievalloficritical hodule funs

Issues

e Forlcompleteness/sake, archives alsol¢ontain the moduleldataset.
Thelmodule[datasets[¢an[only [belterunlin c¢asethe module (in(its
correctversion)lis[still[Operational in[the [System.

e Retrievalloficritical thodulerfuns/Basedon(the hostrecent(scenarios
should befairly[quick((e.g. within the Hour). Retrieval (0fldther funs
may [takemoreltimel(preferablylless/than(alday).

4.10 Export[model[tesults[for[publication[bn[the web[$erver

UselCased.10

Exportimodule resultsfor [publication(on(the web Server

Description

Theliserishouldbelabletoselectmodel results(that will bepublished lon
thelweblserver(and becomes [dccessible By Wiewer[groups.

Actorl/Isystem [setting

udUC4.10

NGMS online NGMS offline weblserver
™ A 7
\ custodiansionly e
custodiansiand ', /! //
selecteduserspnly\\ /! e

4.5 View [results
onlpre defined
format

4.10 Exportimodel

results ifor e
publicationioniweb
server

4.6 View luser
definedselection
ofimodeliresults

User((EA) Custodian

Assumptions

e  Userlis[loggedlinto harmonised(desktop (withuserID [and [protected

WL [Pelft[Hydraulics[&[Tessella
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UselCase4.10 Exportimodule resultsfor publication(on(the web Server
password
e  Userlhaslaccess/to NGMS (client[functionality
e  Online(System (production|system)(is(available
Steps 1. Loglinto System![(accessllevell defined on'thelbasis ofl the[EA
password)
2. Selectlanmodulelrun fromthefemporalistore
3. Select(theldataltobepublished (onthe (website[(see UC4.5or UC
4.6)
4. Selectl thel destination[ to[ save[the weblcompatible[ files (html,
Jpeg/gif/png)
5. Performl@manualicheckonlthe results/in@Webbrowser
6. Movelthel¢ontent(to the Wweblserver content[system according(to
EA [standard Website [procedures
Variations 0
Non functional Step (3 ay (belsupported by WNGMS by launching [aweb [browser
Step[6[may [Be supported By the NGMS ipon request(ofithetiser
Issues Consultwvith EAsinet[ (Andrew[Robertson), [EA [ Internet/ team[(Nick
Squire)and [CIS

4.11 ldentify(ilnodule/workflow[andimodule[data[$et[to[be

used
UseCase4.11 Identify module Wworkflow/and hodule/datalset/to be 1ised
Description Browselthroughmodule(datalsets(and view [ihput(datalto [énable(decision

onlthe(datalto work Wwith

Theselactions[can be(carried [out[from[outside the EA Metwork By a(third
party contracted by [EA.

WL [Pelft[Hydraulics[&[Tessella
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Actor/I[8ystem/setting udUC2.11 /
NGMS jonline NGMS offline NGMS stand
(production) test alone
a\lwsers custodiaﬂgnly /,/7
\\\ ,'I custgd'ra/r;sbnly
4.111dentify
modulelinstance
and(data’setsto
beused
ATE®
User(EA) User((consultant) Useri(external) Cu:‘stodi:an
Assumptions o  Userlisloggedlintoharmoniseddesktop withiserID [and [protected
password
e  Userlhas/access/to NGMS client[functionality
e  OnlineSystem/(production(system)/is[dvailable
Steps 1. Loglinto[System[{access[level defined onlthelbasis of the[EA
password)
2. Browselthroughmodule(datalsets.
3. Selection(is[donelon(the basis(of[primaryidentifiers((available via
tooltipor(directlinlexplorer)
a) Geographical location(name[of(the[modellarea +[model boundary
display(on thap)
b) Moduleldatasets|type
¢) Custodian:name, drganisation/department
Secondary!identifiers[ (information[ window[available[ vial alhypertext
link):
d) Geologyl(chalk, Permo Triassic[sandstone, Magnesian/Limestone,

e)

2

Lower(Greensand(..)

ModuleData[Set(Statistics

i)  Numberdflaquifers

ii) Availablemodulelcodel(incl. dode version)

iii) Modelling(gridi(size, density,..)

iv) typical(run(fimeduration[for(altransient(tun[(e.g. per(yearlof
data)

v) Timelserieslength

ModuleData(SetHistory

i) Yearloflcreation

i) Moduleldata(Setversion/identifier

iii) Originallpurpose/ofimodule(dataset

iv) Historyllog

v) References/tomodelistudies

vi) Linkl[tolquality(auditlog((e.g. HarmoniQuA)

Spatial(CoverageldfModuleDatalSet

WL [Pelft[Hydraulics[&[Tessella
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i) Env.AgencylArea(s)
i) CAMSIarea(s)
iii) WFDlriver(Basin/district(s)
iv) LocallAuthority @reas|(for[contaminated(land[purposes)
v) WFDIgroundwaterbody [reference umber(s)
vi) National (Grid Reference
h) allldatalshould[bel available[ in[map! format| (shapel or[ PT)[ for
display/overlayldnlthe@rdinanceSurvey basemap

Variations 0

Non(functional e  Thelperformance(forexecutionoflthoselactivities from [dutsidethe
EA etwork should motbe significantly reduced(in[comparison Wwith
performing these(action within [the [EA [network

Issues e Datalaccessrestrictionsmaylapply [fordifferentlactors

4.12 Define[$patial[$licing[template

Use[Case4.12

Definelspatialislicing femplate

Description

Define the[spatial [datalslicing[templateto[belattached to[oneldr more
output(variables.

NB.1.[This[8patial(slice meeds[completed [withinformationon(selected
variable, [time[frame(etc[to becomelfull(slicing. [The[UC[might(alsobe
addressed by [defining[the(completelslicelinstructions.

NB.2.[This(slicing[profilewill (beuised [fo[¢reate[alsub(set[ofldata that
will beused forvisualizationsand [downloads.

Slicing[Iprofiles[Jare[Itypically[Japplied[lin[Jcombination[with[ldata
manipulationfunctions/to[generatecondensed visualizations

Theselactions[can be(carried [out[from[outside the EA Metwork By a(third
partycontracted by [EA.
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Use[Case4.12

Definelspatialislicing template

Actorl/Isystem|setting

udiUC4.12 /

NGMS online NGMS (offline NGMS stand
(production) (test) alone

v\\ custodié\'nsonly ,’7

’ e
selected Gse\rsonly ! custodiahsionly
s
N .

4.12Defineslicing
template

\
\
\
4 / \ N
\
\
1

o4 &

User/((EA) Useri(consultant) Useri(external)

AN
\
A
\
| f :

Custodian

Assumptions

Userlisloggedlintoharmonised desktop with iserIID [and [protected
password

UserHaslaccessto NGMS client[functionality
OnlineSystem(production(system)lis[dvailable

Step

Review (iflHorizontal Tocation set/arealis [defined. Ifdot. ..
Definelarea/location ih Horizontal[planeon/atap
Savellocation/setamelas(spatial slicing[template

Variations

Definellocation(setby

Nk W=

point/(location/xy[¢oordinatelih[form, (pointed By house)
multi/pointiselection((location et ih form [+ [pointed by mouse)
streamline (end lodepointed By [mouse)

entiremodel(area

polygonisubareal(outer3+points[pointed By touse)
circularisublarea(centrepointed by house, [fadius by [form(edit)
upstream/c¢atchment areal(downstream!¢ell[pointed by mouse, for
toplayer(only)

importlslice boundariesdverlayfrom(shape(file(custodian/can limit
nr./ofpolygon(overlays, @s(wellds[size(ofdatalslice)

Low [priority:
*[] straightlinel(begin*lend pointed By mouse)

Nonfunctional

0

Issues

Thelslicespecifierneeds[ tol[incorporate[ vertical “and[ temporal
slicinglinformation

Alllcells[whosel¢ell [¢entres[are[withinthelslicing [(boundaries[will
belincluded/in/the(datalslice

Thelperformance forléxecution[oflthoselactivities from dutside(the

WL [Pelft[Hydraulics[&[Tessella
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Use[Case4.12

Definelspatialislicing template

EA network should mot/be significantly reduced|in/comparison with
performing theseactionwithinthe(EA metwork

4.13 Define[post[processing[template

ItlshouldbeldecidedifTthisis[a separate[(GUIltemplate or[whetherlit[is(a[templatethat[is
inherited [from the Wisualization [Selection.

UselCased.13

Definelpost/processing template

Description

Definel(the[postprocessingfunctions/tobe dpplied/for(algiven datalset
whichlisldefined by(variable, spatialéxtent, [and[fime frame (begin, end,

step)

Theselactions[can be(carried [out[from[outside the EA Metwork By a(third
partycontracted by [EA.

Actorl/Isystem [setting

udiUC4.13

NGMS online NGMS (offline NGMS stand
(production) test alone
7/
N users custodiémspnly . 7
\ ! 7
AN /  custodidnsionly

4.13Define
postprocessing
template

User((EA) Useri(external) Useri(consultant) Custodian

Assumptions e Userlis[logged!into Tiarmonised desktop With[userID and [protected
password
e  Userlhas/dccess[to NGMS client[functionality
¢  OnlineSystem/(production(system)/is[dvailable
Steps 1. Loglinto[System[{access[level defined onlthelbasis of the[EA

password)
2. DefineldutputidatalSet
a) Selectimodulelvariable
b) Selectlspatial €xtent
i)  Selecthorizontalslicing [template

WL [Pelft[Hydraulics[&[Tessella

4—17




National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03) Q3896.05 October[(3[2005

Detailed[Architecture[lPesign
User[Requirements[[Pocument

version[2.0c

Use[Case4.13

Definelpost/processing template

ii) Selectl verticallextent[ (single[ layer[ /[ multilayer[ /[ lall
layers)
¢) Defineltimeframe((begin,end)
3. Definelgraphicallayout
a) streamldccretion
b) streamloutflow liydrograph
¢) splodgeplots
d) winterbournelsignature
e) groundwateriinitbudgetThorizontal ap
f) groundiwater(unitbudget/[vertical(slice
g) duration[curves
h) frequency/durves
1) barlcharts
j) contourlplots
k) classification
1) differences
m) proportions
n) changeloveritime
wherel required, [ provide[ additional [ information[to[ complete[ the
specification|(e.g. thresholds,(comparison|cases, classifications)
4. Savelpostprocessing template

Variations

0

Nonfunctional

0

Issues

Is[thelrelationWwith WVisual [Gutput(specification satisfying?

Should[ the[user[defined[additional “imanipulation [ functions[alsol[lbe

capturedlin/post[processingtemplates?

e  Thelperformance(forléxecution oflthoselactivities from/dutside/the
EA network(should notbelsignificantly reduced [ih [comparisonwith
performing these(action within [the [EA [network

4.14 Temporary[$torage[bflhon[¢triticallinodule[fun

Use[Cased.14

Temporary storageof mon ¢ritical module ¥un

Description

Nonldriticallmodule[ tuns[heed[to[belavailablelin[thel[ system[for[a
limited [time.[This will[enable the liser(to[complete his[projectwork [and
prepare [the aterials(thatineed ‘tobelarchived (by [the [dustodian)

Non[¢ritical hodelruns [are [@ll [deviationsfrom[standard [Scenarios.

Theselactions[can be(carried [out[from[outside the EA Metwork By a(third
party contracted by [EA.
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Use[Case4.14

Temporary storage of mon ¢ritical module run

Actorl/Isystem|setting

udUC4.14 /

NGMS online

NGMS offline

NGMS stand

(production) test]

Saers A

\

alone

custodiaps%ly
. custodiansonly 7
N\ | e

4.14Temporal
storage of (non’!
critical)imodule
runidata

TR %

\

7 \ N
7 / N
7 1 ! N
7
7 AN
. N

User((EA) Useri(consultant) Userl(external) Custodian

4.8(Archive
modelrun

Assumptions

Userlis logged/intoharmonised(desktop with iser 1D and[protected
password

UserHaslaccessto NGMS client[functionality

Online System (productionsystem)lis[dvailable

Steps

Loglinto[System!{access[level defined on[the basis ofl the[EA
password)

Selectmodulerun/data/and/definemew [éxpirationdate
Complete(thelogbook[(see UC[4.8) and[assign similar[expiration
date

Variations

U

Non[functional

Modulerunslautomatically [éxpire at(their(expiration(dates

Availability [policy fornonl(critical hodule(runs

Users[teceive allimited[ disk[storage accountwhich(they havelto
manage.

Defaultlexpiration period for(ahodule rfunlis[twoweeks
After(twoweeks[the user[is(sendanlemail [(cc.[¢ustodian)through
whichhelcanlrequest [forlan/extension up [till[3 thonths
After(threehonths thecustodianlislénd @n/eémail [(cc.user)to handle
accordingly.

Iflduser(is(sendingout/d[computation [(batch [which will[resultin(an
overflow 0flthelallocateddisk account, [the iser[will be requested [to
dolits[housekeeping [before(theBatchlisstarted. Defaultpolicy will
belthatalcomputation joblis [executed[only(ifldiskSpacelis[dvailable
onlthelusers account. (A [parameterofleach(modulelinstance!is(the
expected execution timeand[the expected(size(ofltheloutput)

Issues

Preferably, [the[(NGMS [shouldCassist[in[haming[ consistency[ for

WL [Pelft[Hydraulics[&[Tessella
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Use[Case4.14

Temporary storage of mon ¢ritical module run

archivedmodel runs(e.g. [archiving form[c¢ontainslindividual (fields
for([] area,[] scenariol] etc.[] while[] full[l model[]l name[! becomes
concatenation)

e  Thelperformance(forléxecution oflthoselactivities from/dutside/the
EA network[should notbelsignificantly reduced [ih [Gomparisonwith
performing theseactionwithinthe(EA mMetwork
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5 Use[Cases:[Custodian

Mostluise casesofl¢chapter[4[apply for(the ¢ustodianlon thelofflinelfest[system [ or for(the
standlalonelsystem. Thefollowingusel¢cases are [presented forfal¢ustodian. They [fypically
apply [forthelonlineproduction(system(and/or the[6ftlinefest/systemdnd/or(the stand [alone
application:

5.1 Testmew moduleldatasets

5.2 Uploadmew moduleldatasets

53 Exportiodule/datasets

54 Testmew [boundaryCondition Sets

5.5 Upload niew boundarycondition[sets

5.6 Exportboundarycondition sets

5.7 System[donfiguration (regional @spects)

5.8 Runmoduleldatalset/dnstand[alonelsystem

Pleasemotelthat[an[important[part[ofithe custodian’s[fasksfocuseslof the [developmentlof
moduledatasets[and boundarycondition[sets.[Thesel[tasksare hot[facilitated (by[the[1T
architecture butbyldedicated [((module specific)foolslandgeneral [purpose [Software [like [GIS
andispreadsheets. Thesetasks [are thereforemot/described [inthe ise[Cases Below.

5.1 Test[hew[module[datasets

UselCase5.1 Testmew module(datasets

Description Before! making[ al hew[ imodule[ dataset[ available on![the[ system![ the
modulel dataset[ has[ to[ be loperationally! tested on[ consistency and
functionality(on [test(system Hot/to[affect theproduction(system.

Testingl on[ the[ offlline[ system[ should only bel donel after[altesting
procedurelinistand(alonelthode((see W CI5.8).

Actorl/Isystem setting uducs.a /
5.2[Uploadinew -~ M
moduledataiset s
-7
s 5.1Testnew
module(data’sets
Custodian RN
5.8/Runmodule
data’setonistand( - - > NGMS'stand
alone
alone(system =S
Assumptions e Custodian(islogged/intolarmonised desktop with password

e  Userlhaslaccess/to NGMS (client[functionality
e Offllineltest/System/isavailable
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UselCaseS.1 Testnew module(datasets
e  Modulelisiconfigured
Steps 1. Loglintoltest[8ystem[(access(level [definedlon(the basis[of(the[EA
password)
1. Preparemodule/dataset/tobeiiploaded. Thislinvolves:
a) Modulelinput(files((native format)
b) metaldatalspecificationlincluding:
i) Identification/ofimoduleldatalset
i1) Shapefiles(thatreflectimodule/datalset/tolallow(ihspection
by hiser
iii) Logbook/(contents/seeJC[4.8)
a) Configuration(updates ofimodule/datalsetreferences)
2. Uploadimoduledataset((see[WC[5.2. butlappliedontestsystem)
3. Testlthelthodifiedsystem(donfiguration
4. Testlthelsystem(functionalities
5. Reportlfolthemational super uiser
Variations 0
Non [functional 0
Issues 0

5.2 Upload[hew[imodule[datasets

Use[Case[5.2

Upload module(datasets

Description

Modified dand mew [moduleldatasetsmeed [tobe iploadedlinto thelonline
production[system[to[becomel operationallyavailable. Thelupload[of
moduleldatasets(will [be[¢arried [outlin[¢onjunction with[an[upload of
boundary(condition Setsland(antipdated system [Configuration.

Uploadlintol the  offlinel testing[ system[ should[only[ bel donel afterla
testingprocedure(dnalstand[alonelsystem[(see UCI5.8).
Uploadlinto(the[online production[system/shouldlonlybe[donelafter(a
testing [procedure(in(the(offline testing[System.

Actorl/Isystem|setting

udUC5.2

NGMS online

Custodian

5.2/Uploadnew
module(datalset

5.7 Update
configuration
(regional)

(production)

NGMS offline
test

Assumptions

¢ Custodianlislloggedinto Harmonised(desktop with [password

e Custodianhas/dccess[to NGMS (client [functionality
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UselCase(S.2 Upload moduledatasets
e System[(Offlineltest/system/Onlineproduction(system)(is[available
e  Modulelislconfigured
e Custodianlislauthorized [toldpprove riew[data(sets@nd[donfiguration
updates
Steps 1. Loglinto[Systeml[ (access[levell defined[ onlthelbasis oflthe[EA
password)
2. Preparelmoduleldataset(to beuploaded.
a) See[UCI5.1(Testrew thoduledatasets.
b) Updatelogbook
3. Uploadimoduleldataset/andsystem/configuration((see WCI5.7)
4. Testlthemhodifiedsystemdonfiguration
5. Approveliew datalsetiand updatedisystem donfiguration
6. Reportlfolthe National Super User
Variations U
Nonfunctional 0
Issues e Theldimension(oflthe[moduleldatasets/determineswhether(d[direct
uploadlinto[thelsystem[is[feasible. 1flnot, the[module[datasetlis
copied (tolan[FTP [site(and uploaded fromthere.

5.3 Export[imodule[datasets

Use[Case(5.3

Exportimodule(datasets

Description

Alcustodianlshould[belable[tolexport[module datasets to implement
modifications. [Generallythe éxportlofimodule datasets/willbelc¢arried
outlinldonjunction withléxportoflboundary (condition.

Actorl/Isystem/[setting

udUC5.3 /

NGMS online

5.3 Export'module
- 2> (production)

datalsets

Custodian

Assumptions

e Custodianlisloggedlintoharmonised(desktop with [password
e Custodianhas/dccess[to NGMS (client[functionality
e  Onlinelproduction(system(is[dvailable

Steps

1. Loglinto[System[{access[level defined onlthelbasis of the[EA
password)
2. Selectmoduleldatasetfo Belexported

WL [Pelft[Hydraulics[&[Tessella




National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03) Q3896.05

Detailed[Architecture[lPesign

October[(3[2005

User[Requirements[[Pocument version[2.0c
UselCase(S.3 Exportimodule(datasets
3. SelectldestinationonIdisk
4. Exportmoduleldataset
Variations O
Non [functional e Thelmodule(datalset/shouldbelavailablelinthe Mative format(ofithe
module[core
Issues e  Theldimension(oflthemodule(datasets[determineswhether(a[direct
downloadtolaclientlis feasible. Ifnot, the moduleldatasetis [copied
tolanFTPsite[from(the@dministrator(danretrieve/it.

5.4 Test[hew[boundary[¢ondition[$ets

UselCase5.4

Testmew boundary(condition sets

Description

Before inakinglalnewboundary¢ondition[set/available on[the[system
the boundary(condition sethas [to[be [Operationally [tested [on [Consistency
and[functionality(on [the test/system[in[order Mot toaffect(the production
system.

NB! this[ need[ for testing[ does[ nhotl apply[ for[uiser/defined boundary
condition[setmodifications(such asldbstractions(and surfacewaterlevel
changes.

Testinglon thelsystemlonlyshould (be(done dfterthe new (boundary(data
setlhasbeen tested on the(stand[alonelsystem[oflthe [¢ustodian((see [UC
5.8)

Actorl/Isystem [setting

udUC5.4 /

5.5/Upload new NGMS offline
boundary > —
A test]
conditionsset
5.4/Testinew -7
---= boundary
conditions set
N
Custodian 5.8/Runmodule E
datasetion'stand /| | - > w
alonesystem B0

Assumptions e Custodianlis/loggedlintoharmoniseddesktoplwith [password
e Custodianhas/dccess[to NGMS (client [functionality
e  Offlineltestisystemis[dvailable
e  Modulelislconfigured
Steps 1. Loglinto(fest[system[(access level[defined onthe[basis oflthe[EA

password)
2. PrepareBoundary(condition(setfoBeiploaded
a) Newl/boundarycondition(inputfiles/(native [format)
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UselCase(S.4 Testmew boundary(condition sets
b) metaldatalspecificationlincluding:
1) Identification/ofinew [boundary condition(datalset
ii) Shape!files[that(reflectmew boundary/dondition(datalset/to
allow/(inspection by fiser
iii) Logbook/(contentsseeJC[4.8)
a) Configuration(updates/ofidatalsetireferences)
3. Upload[Iboundary(conditionIsetl](see[]UC[]5.5)[1and[]system
configuration/(seeCI5.7)
4. Testlthe hodifiedsystem|configuration
5. TestithelSystemfunctionalities
6. Reportlfothemational [Superiser
Variations U
Non functional 0
Issues 0

5.5 Upload[hew[boundary[¢tondition[$ets

UseCasel5.5

Uploadboundary/condition sets

Description

Updated/and mew boundary [¢ondition Setsmeed [to[beuploaded(into(the
production/system(tobecomeOperationallyavailable.

Upload[intolthel offlinel testing[ system[should only[bel donel after(a
testing[procedureon(a(stand(alonesystem[(see [WC(5.8).
Upload(into(thelonline[production[system should[only (be[donelafter(a
testing [procedurelin/the(offline festing [System.

Actorl/Isystem [setting

udUC5.5 /

NGMS online
(production)
7
5.5 Uploadinew 5.7 Update NGMS offline
o~ boundary - configuration - (test)
conditionsset (regional)
Custodian =
NGMS stand
alone

Assumptions ¢ Custodianlislloggedinto Harmonised(desktop with [password
e Custodianhas/dccess[to NGMS (client [functionality
e  Offlineltestisystemis[dvailable
e  Correspondingmoduleldatasetlisconfigured
Steps 1. Loglinto[System[{access[level defined onlthelbasis oflthe[EA
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UselCase(S.5 Upload boundary condition sets

password)

2. Preparel boundary[Icondition/set[to[ beluploaded. SeeUC[15.4
including ipdate logbook

3. Uploadiboundary[c¢ondition[setland system[¢onfiguration[(see UC
5.7)

4. Testlthe hodifiedsystem|configuration

Variations e Potentially, partiofithe(boundary(condition/set/dould beuploaded to
replace(thel¢orresponding[part/ofl anlexisting[boundary[¢ondition
set.

Non(functional 0

Issues e Theldimension(oflthe boundary(condition[sets determines Whether(a

direct/upload(into(the[system[is[feasible. If mot, the[moduledataset
isldopied(tolan [FTP siteland liploadedfromthere.

5.6 Export[boundary[¢ondition[$ets

UselCase(S.6 Exportboundary (condition Sets

Description Alcustodian[ should['bel able[ to[ export[ boundary[ condition[ sets[ to
implement/todifications|(like[éxtension df'the[sets with mew(data).

Actorl/Isystem setting uduc’5.6

5.6 Export
. boundary
conditionsset

NGMS online
= (production)

Custodian

Assumptions e CustodianlisToggedlintoharmonised desktopwith [password
e  Custodianhas/dccess[to NGMS (client functionality
e  Onlinelproduction/system is[available

Steps 1. Loglinto[System[ {accesslevel[defined onlthelbasis[oflthe[EA
password)

2. Selectboundary dondition(set/to be export

3. Selectidestinationlon(disk

4. Exportboundaryconditionset

Variations e Potentially,part/ofithe Boundary(condition(set/douldBe lexported.
Non(functional 0
Issues e Theldimension(oflthe boundary(condition[sets determines Whether(a
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Use[Case(5.6

ExportiboundaryIcondition Sets

direct 'download[ to[‘al client!lis[ feasible.[ Ifl not,  the boundary
condition[setlis[copied tolan[FTP[site from[the administrator/¢an
retrievelit.

5.7 System[¢onfiguration[(regional[aspects)

Use[Case(5.7

System donfiguration/(regional aspects)

Description

Thelcustodian(needs [to[setiipland ipdateltheregionspecificparts [0flthe
system(configurations. [Thisihcludessetting [up(of:

prelprocessing steps
modulelihstances
workflows[(‘batches(dfldctivities’)
module/datasets/configuration
slicing(templates
postiprocessing[templates
display(dptions

report/dptions

System[¢onfigurationlincludes multitude ofT activities[Which[couldlin
principle[belsplittuplinla tangeluise cases oflalsimilar(nature. Herelis
thereforedhosen o [present(only[alsingle iseldase.

Actorl/Isystem setting

udUC5.7

NGMS online
(production)

5.7 Update
configuration
(regional)

NGMS (offline
(test)

Custodian N

NGMS stand
alone

Assumptions

Custodianlis[loggedlinto liarmoniseddesktop with [password
Custodian hasaccess[to NGMS (client functionality

System [(offline test resp. [online[production)fis@vailable

Modules, [module datasets[and [(boundarycondition[Sets have[been
uploaded

Thel*national’ [configurationfiles/are uiploaded

Steps

Loglinto[ System!(access[level defined on[the basis ofl the[EA
password)

Update(regional [¢onfiguration/files to[teflect newlocations, [ data
sets, workflows, [postprocessingland(displayoptions
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UselCase(S.7 System donfiguration/(regional aspects)
3. Uploadindividual dridomplete(setsofisystem configuration(files
4. Testlthemhodifiedsystem/donfiguration
Variations 0
Non(functional 0
Issues e  Alclear(distinction[is[required Between region specificland national
configuration files

5.8 Run[module[dataset[én[$tand[alone[$ystem

UselCasel5.8

Runmodule(dataset/in[stand[alonemode

Description

Newl[moduleldatalsets, boundary(conditions(sets[and[slicing[templates
areltypicallypreparedby(alcustodian[onlalstandlalonelsystem[before
they!dre testedinthe[offlline[system. [ Therefore the[dustodianneeds to
belableltolrunlamoduleldataset inlstandlalone imodelforlalgiven forla
userdefined[period(ofl time[with[selected boundary[¢ondition(set.[ The
user[should[belableto(select awhatlifl scenarioland/or(auser[defined
modification, and[selectl from[alseries ofl preset output/options[(post
processingltemplate).

This requirement mhay belpractical for[custodians [that ise the[system for
developingmodule/datasets.

Actorl/Isystem/[setting

udUC'5.8/(4.4) /

Runimodule(data
_________ setlon(stand’alone
system

NGMS stand
alone

Custodian

Assumptions

e Stand(dlonelsystem(is/ihstalledlon[desktop0fuser

Steps

Selectmodule(dataset/tobe ised.
Select/alwhatliflscenario/boundary condition(set
Definelthelrun/periodland[time step
Select/defineraw [dutput(generation template
Selectldlpost(processing [template
Runlmodule/dataset((including [postiprocessing)

IS

Variations

e Al¢ustodian(should(belablelto[specifyalbatchloflmoduleltuns(by
repeating(steps(2to[7[alfewtimes[selecting[different[combinations
beforelinitiatingthe fun
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UselCase(5.8 Run(module(dataset(in(stand[alonemode
Nonfunctional
Issues e Datalcannot(belarchived ifirundn(alstand/dlonelsystem

e Datalcanlhot[belsubmitted [ for[publicationlon[the Wweblserverlif
generated by/alstand(alonelsystem

o In[bothlcases, the[custodian meed[to defineand(runthe[computation
onlthelserver.

5.9 Archive[¢ritical[module[fun

UselCase5.9

Archive critical module run

Description

Critical thodel runs [to (belarchived are:
Standard[Scenarios

*[] Naturalised(zero(abstraction)

(] Historical

[] Fully[Licensel(predictive)

*[1 Recent/Actuall(baseline)

Other

[1 EAlapproved(Climate[change(scenarios

(] Essentiallcalibrationruns((other(thanHistorical).

Pleasemotelthatlanlarchive(is(a/targeted backup(that(can [be retrieved by
theliser.
Non[¢ritical modelrunsare@ll[deviations from[standard [Scenarios.

Actorl/Isystem|setting

udUC5.9

5.9/Archive
criticallmodulerun

NGMS online
(production)

Custodian

Assumptions

e Custodianlis[logged[into harmonised[ desktop[with[user[ID[and
protected password

e  Userlhas/access/to NGMS client[functionality

e  Onlinelproduction(system(is[dvailable

Steps

1. Loglinto[System[ {access[levell defined onlthelbasis oflthe[EA
password)
2. Selectl@amodulerun
3. CompleteltheTogbook
a) Minimum/dontentslogbook (critical hodel run
i)  Runmame/Number
ii) Dateloflupload
iii) Datelofllastrun
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UselCase(5.9

Archiveldritical module run

iv) Module/(code)version
v) Moduleldatalsetlversion
vi) Comments:[ Purpose of( tun.[ Briefl summary[ ofl change
from(previous|critical fun version
vii) Custodian
viii) Standard [Scenario Name
ix) Referencel(tolassociated [ documentation((PDF)
x) Runistartlend(date
xi) Linkl/tolinput/files/(incl. date[timecreated @nd by whom)
xii) Linktoloutputfiles((incl. date+[time(created)
b) Optionallextensions
1) Agencylprojectdumber
Archivelthefollowingcontents(0flaodulerun(as|critical
a) runltime(logbylexecutableloficritical thetaldatal(no in/output)
b) modellersilog/book(seebelow)
¢) allimodulelinputifiles(recharge)
d) allimodulelobjecticdode (executable)
e) allimoduleloutputlfiles
Mark![themoduleltunlas archived[(whichlallows[deletion[by!the
systemmanager)

Variations

Non functional

Archiving[ldecisions[for[ non[Standard[JScenarios[are‘made[ by
Custodianlih[donsultation with Wat.Super User[(Head [Office()
Nat.Super[ User[ (Head [ Office/CIS)has[overall [ tesponsibility for
archivinglstrategy land disk(allocation

Archiving/duration/strategy [dritical hodel runs

Last/critical [model rfun version(shouldbe[completely available(dand
quicklylaccessibleland thus(storedonhard(disk [(HD)
Previous/critical model(run(should (belcompletely [dvailable;[storage
may [beléxternal [to the[system [(e.g. [tapelor(HD).[Tobeldecided by
custodian/and Nat.Sup.User

Older ¢riticallmodel (tuns[should ¢ontain[sufficient[info[to tepeat
and[check thelrun - Mogbook, runfimelog, inputfiles,6bject'Code
and[one hodule dutput(file[tolenablecheck [ofrerun

Issues

Preferably, [ the [ NGMS [shouldassistlin[ haming[ consistency[ for
archivedmodel(runs/(e.g.[drchivingform[¢ontainsindividual (fields
for(] area,[] scenariol] etc.[] while[] fulll] modell] namel | becomes
concatenation)

Archivinglis [dlways/alcentralized[storage facility [and [therefore will
not/beldonelin/stand(alonemode.
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6 Use[Cases:[National[Super[User

TheTollowingise[cases (are presented for@dmational Super liser:

1. Systemiconfiguration(national @spects)
2. Testingmew [(versions[0f) modules/and programmes

6.1 System[¢onfiguration[(national[aspects)

Use[Casel6.1

System donfiguration ((national @spects)

Description

Themnational [Super[user(needs [fo setuplandupdatethe “national’ [parts
oflthe(systemconfigurations.Thisihcludessetting uip[of:

e Clientldonfiguration
e Standardloutputformats[(reports)

System[ configurationlincludes multitude[ ofl activities[which[¢couldlin
principle[belsplittuplinla tangeluse cases dflalsimilar(nature. Herelis
thereforelchosen(tolpresentionly [d(singleuse(dase.

Actorl/Isystem setting

udUC6.1

NGMS online
(production)
LIS NGMS ioffline
------ configuration e e

. test

(national)
National Super(User \\\

NGMSstand

alone

Assumptions e NationallsuperUserlis[logged into harmonised[desktop [with Tiser
ID[and protected password
e  Userlhas/dccess[to NGMS client[functionality
e Systemlislavailable
Steps 1. Loglinto[System[ {access[levell defined onlthelbasis oflthe[EA
password)
2. Updatelsystem/configuration files[fo reflectiew(Software packages,
workflows, [outputidptions|(etc.
3. Uploadlindividual Or/complete(setsoflsystem[configuration files
4. Testlthe hodifiedsystem|configuration
Variations
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UselCase 6.1 System donfiguration ((national aspects)

Non[functional

Issues e  Aldlear(distinction[is[required Between tegion specificland Mational
configurationfiles

6.2 Testing[hew[(versions[bf)[modules[and[$hell$oftware

Use[Case[6.2

Testingmew (versions(af) modules andshell Software

Description

Thenational [Superuser!(istesponsiblefor theltesting [ofnew [(versions
of)modules(and(shelllsoftware. Ttlis mecessarytocheck [dn(a test[System
whether[new [versions oflmodules(and programmes[generate thesame
results[as[ thel currentl system [ versions.A[decisionlhas[to[ beltaken
whether(or[notdand[forhow(long(old [Versions/are keptlavailable[on[the
system.

Actorl/Isystem [setting

udUC®6.2

NGMS [offline
test]

6.2(Testinew
(versions of)
modules/andishell
software

NGMS stand

National Super(User alone

National [super(user:
e Sciencelfordew(modules
Head Office for new shell functionality

Assumptions

e Nationallsuper(Userlis[logged into harmonised[desktop [with iser
ID(and [protected [password

e  Userlhaslaccess/to NGMS (client[functionality

e Testlsystemlislavailable

Steps

1. LoglintolfestlSystem[(accessTevel[definedlon(thebasisoflthe[EA
password)

2. Preparelmodule(orprogramme [fo Be iploaded

3. Uploadihodulelorprogramme

4. Testlthe todifiedsystemconfiguration

5. Testlthefunctionalities6fthemoduleor[programme

6. Reportltothelsystem[manager

Variations

Nonfunctional

WL [Pelft[Hydraulics[&[Tessella




National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03) Q3896.05

Detailed[Architecture[lPesign
User[Requirements[[Pocument

October[(3[2005

version[2.0c

Use[Case[6.2

Testingmew (versions(af) modules and shell software

Issues

Considering(thelavailabletnanpowerlit[is[assumed(that[the[actual
testing[‘alsolcan[belcarried Cout[ by lalcustodian. [ However[ the
responsibility (will haintainat(the leveloflthe mational 'super [user.
Thenational [super liser(shouldinform [the System [nanager[on[the
test[results. [[The national Csuper[userhas[to[decide[ (formally)
whether(or(not(as(welllas[how[longlold[(versions of)[modulesand
programmes [willstay [@availableon[the[system.

6.3 Define[archiving[and[user[account[$trategy

UselCase6.3

Definelarchivinganduser/accountstrategy

Description

Themational superiserlisresponsible for(defining andlimplementingan
archiveland[diskallocation[strategy

Actors

udUC®6.3

NationalSuperUser

6.3/ Define
archivingand
useriaccount
strategy

Assumptions

Thisl[strategylis[defined [on[paper[andhanded[over[to[the system
manager|to beimplemented

Steps

Variations

Nonfunctional

Archiving/Idecisions![ for[ non[Standard[ Scenarios| ‘are made by
custodianin(donsultation with Wat.SuperUWser[(Head [Office[)
Nat.Super[ Userl[ (Head Office/CIS)has overall tesponsibility for
archiving/strategy [and[disk(allocation

Archiving[duration/strategy (dritical model(runs

Last[criticali[model (fun(version(should belcompletely(available(dnd
quicklyldccessibleand thus/stored(on hard(disk (HD)
Previous/driticalmodel run[should Be[dompletelylavailable; [storage
may[belexternal [folthe(system[(e.g. [tape[or[HD). Tolbe decided by
custodian/and Nat.Sup.User

Older[¢riticallmodel [tuns[should[¢containSufficient[info to[repeat(and
checkltherun - [logbook, run(time(log, linput!files, 0bject/codedndone

moduleloutput filetolenablecheck ofrerun

Issues

0
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7 Use[Cases:[System[Manager

TheTollowingisedases dre presented for(alSystem manager:

Install Softwareipdates(system(software@andlapplication)

1. Installmodules

2.

3. Createland thanageiserfaccounts
4. Maintain[system

5. Monitorsystem

Given'thelgeneric mature [0fithe Tasks Mo Miselcaseshave beenmade for Ttheiser requirements
offtheSystemManager foriseCaseT, 2,4 @nd 3.

Formise/case3thefollowinghise/caselhasdefined:

Use(Case Implementing(archivingand(user accounting(strategy
Description Thelsystem[manager(must(belable[tomanipulateuiser’accounts, adjust

disk resources/étc.
Actorl/Isystem [setting udUC71 /

NGMS [online
7.10mplement > (production)
_____ archivingiand \ 77~
useraccount
strategy -\_\‘S ]
SystemManager NGMSioffline
test
Assumptions e Thislstrategylis[definedlon/paperland(handedlover(to[the System
manager|to belimplemented
Steps 1. Loglintolsystem[(access[levell defined on[thel[basis[bfl the[EA
password)

2. Viewlserlaccounts, éditwhere required
Variations
Nonfunctional These![ functionalities[ may[ bel done! directly on![ thel databasel server

underlying/the NGMS
Issues .

Inlthelframework [0fTthis[feasibility [Studythis mot[feltfo belessential Becauseoflthe[generic

nature0flthe [tasks.

[l [ Service[levels
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The Tollowing fequirements With fespectfolservice Tevelshavebeen(identified:

e Availability: mohigh @vailability fequired

e Resilience: Mo Tequirement for duallsites

e Recoverymeeds: within72hours

e Reboot:Molreboot(forldvery mew [@bstraction location(to be tested

WL [Pelft[Hydraulics[&[Tessella 7—2
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A [Groundwater[Modelling[+[$Statement[6f
Requirement

Theljollowinglinformationlhas[been(itaken from(thel Assignment[ Briefl prepared by Mark
Whiteman(& [INigellHoad.

A.l1 Groundwater[Modelling[{{$tatement[6f[Requirement
User[Requirements[[[IT[Needs

Background[and[Need

Groundwater[tesource[assessment[andimodelling[ currently faccountsfor[£3 [million[per
annum[of Water[ Resources[ capital Cand [ revenueinvestment. [ " Modelling [ programmes
underpinl[¢ore[work areas[¢ontributing[foamumberloflthemes[within[the[Agency’s[Vision.
Theylarelcrucial folsuccessfulldelivery[oflthe [EU [HabitatsDirective,National Environment
Programme[(contributing[to[ 5 [year[ Water Company [JAsset[ Management[ Plans[/AMP),
Catchment Abstraction]Management(]Strategies[|(CAMS), Jwater[IresourceJabstraction
licensing[‘and[support[to[ Source[Protection Zones[(SPZ)and [ groundwater qualityand
contaminated Tand Wwork. Mn future models are likely [to berequired fo [énablethe[Agency[fo
implement[River Basin[Management[Plans[andProgrammes[ofl Measures inderthe[EU
Water[Framework[Directive[(WFD).[TThis[will[tequire[iodelsthat[are[¢apable of being
operated(across/Arealand(regional Boundaries(atltheScale of WFD [River Basins.

Groundwater modellinghasbeenundertaken by the [Agency formanyyears(usingboth in
house and[ consultants to[ develop[imodels.[ Trrespectivel of! their origin[the[models are
delivered(fothe Agency.[Therehas been[no mational[consistency [for hardware, ‘there Being
currentlydrangefrom[free(standing[PCs, [to partially metworked to [fully metworked PCs.
Tol¢nablelthe[Agencyto[fulfillitsldutiesand[allow[models to belused effectivelyWwhilst
usingbest[sciencelandtechnology, the[Agency musthavelaccess tolappropriate[1Sfools.
Thislcdovers Bothhardware and(software.

Itfisfimportantthat(the[sizeand [¢omplexity [d0fmoderngroundwater odels[be Tecognised,
that[standardissue" [PCslarewholly[inadequatefo[tun(foday’s mnodels.[These models are
becoming(increasingly [domplex and(createTarge files.

Groundwater(sciencelis[advancingatlapace, Whichlis mirrored by [Software[developments.
TechnicalSpecialists[within[the CAgency [Wholuse groundwatermodels, [as[alcommunity,
shouldhave(the freedom folbelablefolselectthe BestfoolsFor them foldo [the job. A eans
ofupdating[Softwareismeeded [folbelablefokeep fup Withlcurrentpractise.Inlits [¢urrent
form,Mmodellinglinvolves a tange[ofldifferent Software packagesthat[arelinterlinkedthat
deliverlthe final hodelled[product.
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ThelsupplyLof T [facilities[for[$pecialistlapplications[suchlashydrogeological imodelling
mustbe Tesolved at’dmational Tevel throughldevelopmentoflan T [Strategy forgroundwater
modelling,since[itCmustCbelpossibletodevelopanagreed ‘national [standard “for[the
equipmentJandJsoftware. ] [11t[Jis dependentJon[the [THead JOffice TWater[JResources
Hydrogeology Policy/ProcessTeamfb [determinethis.

ThisPaper(isintended o facilitate [discussion andinform the following:

1. TheHeadOfficefeam
2. ScienceTeam[(Air, T.and [and [Water)
3. Thelgroundwateriodelling[Gommunity

InitaillyTalscoping [brief will Tbe (prepared [(FY [2004/75), followed [by[a period [ofTactual
implementation, fmeasured [inyears. Thefinal (productlisfintended toprovidealtlexible
vehicleiiponWhichmodelling dan fake place fortheforeseeable future.

Procedure

Thelapproach(thatlis @nticipatedto befollowedlis formed [Offwo inits:

e FunctionalDesign: [this tepresents/the functional fequirementoflthe [faskland [answers
thelquestion“what mustthe systemBelablefoldo?”

o Logicalesign:thislrepresentsthetechnical[designland @nswersthequestionhowI[does
thelsystem [fulfil functional rfequirements?”

Benefits[oflan[IT[Strategy[for[Groundwater[Modelling
Alsummary [ofithe(advantages0flthe [proposed IT [strategy(dre [as follows:
1.[Melivery[to[Dperational Requirements

Thelist/ofbusiness(drivers(are:

e CAMS

o RSA[(IncludingHabitats Directive, NEP, BAP, LLocal)

o  WaterFramework Directive

e Licencing

e Water(resourcedperational thanagement/e.g.[drought

o Strategic | water[lresource] planning/management (] (e.g.[] WR [ Strategies,[ ] Sect.[ 120
Agreements/etc.)

e SPZ/groundwater(quality/contaminatedland

Therelwilllbelalneed o consulttwith(the Arealteams|during our(feasibility/design worklover

thelnextyearlsolthatléachldrivercanlbel populatedwithlanswersltolthe followingbullet
points
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e  Whatldoes/thehodel needtoldo?
e How/shouldthemodel besed?and
e  Wholshould Bemising themodel?

2.MAdvantages o [CIS

national(system @ccessibility [fo(all @ppropriate users

e centrallrepositoryforallhodels

e national JapplicationJfocus,JallowsJforCJcross[JRegional Dand/or[Jmodel Japplication
particularly when looking(atldeliveryinside[the[AgencyIdrivers

e linksfobliveldatabases

e Receives[CIS[support

Suchlalsystemhasfobelconsistent with[the[Water[Resources [Hydrogeology [Head [Office
Policyand[Process Team[ (HPPT)Business[PlanCand tol$lot[invith[all[the other[CIS
requirements.[Te.g. [CIST[S$trategy [etc. [ICIS Wwould meed [fo mindertakelaltechnical [dptions
appraisalas[part[oflthe[feasibility/design[Work. [ Tolthis[end[this has[beenl¢larified with
AndrewDixonWho[lis activelyassisting with[the [preparation [of["ProjectiMandate".This
document(is[dTequirement by [CIS beforeany (works 0fthisfype [dre lindertaken [€venif they
are[mot[paying forthem. Altechnical Jperson(suchlas StephenLimb)in CISmeedsfolbe
involved(ih thiswork.

Summary[6f[Options[and[Preferred[Option
Options/couldfinclude:

1. Continuelaspresent,that[is[domothing’and wouldlinvolve Tdeplacementof’standalones
and[thusfihcur(Costs

Sethip(separateregional Metworks

Migratefo/Agency’s ain metwork

Usel0f7a[(third Party) Gonsultant’smetwork

Sethipldedicated metwork

Makeiseoflexisting/dedicated ietwork [(e.g. INFFS)

A

Outline(dfTpreferred (Gption

(Based[0n[Option[6)Broadly thelanticipated[system [dould [follow[the [form[ofTthat@pproved
and(inisebytheNational [Hlood [Forecasting[Service (NFFS).This[would take[the form[ofla
Master[Controller[with[attached [Shell[Server.[Themodels[Wwouldtesidein[the[Server[with
user[éntering [the[System[with[appropriately[powerful [PCs[through(the[¢ontroller. [ Theldata
wouldlénter through(thedontroller. ThisIsystem(islillustrated below.
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Master (Controller }
\ LiveData
WISKI
[MTEtc.
Shell Server
Programs, Model
codes, data(filesetc. Y
Offline(System

Inloneldentre:Ileeds(?)

\ N\

\4 ﬁser

HighlspecPC

Theluserinterfacelislalsoimportant, [Someloflthelscoping Gvorkwillldeterminevhatsort(of
interface peopleWwant!(e.g.linWorkshops with[Areas). [ The tesults[oflthis[¢onsultation form
anlélementlofTfunctional fequirements, in[Other WordsWwhat/does [the[systemmeed[to do.

Regional/Model/Links to CAMS

Regional GW/SWModel RAM Framework/Input'to CAMS
1./Develop Conceptual Understanding Develop Conceptual Understanding
Data Collation, Processing, Conceptual Model Data(Collation, Processing, Conceptual Model

Assess Ecological Sensitivity

2./Historic/Model'Runs

Constructiand Calibrate regional model Select Assessment Points/Units

Improved regional/subcatchment/water
resource balances

Refine Conceptual Model River/Point/Assessment

Compare ecological flow
objectives'to LTAV Flow:
L I -, Naturalised
3.[Predictive Simulations Recent/Actual
Max Licensed
Naturalisation
Maximum Licensed Abstraction

Climate Change Scenarioiruns
Licence Applications Integrate GWiand SW assessments
Other'Management Simulations

Map Resource Availability

ExamplelfromAnglianRegionoflCAMSwith(its requirement((Yarel& North Norfolk).
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Proposals[for[Feasibility[Study[to[éstablish[IT[Strategy(for[Groundwater
Modelling

Method[$tatement

Suchlalsystemlasproposedhastobel¢arefullythoughtlout, with[appropriate[consultation
withTallléustomers Who [Will Gimpactipon(the Successoflthis. [Asthe 3copeloftheseWworks
involvelaldiverselgrouploflexperts, fits[@nticipatedthatthedelivery[oflthe Wworks Will He 4t
some [pointlinlthe futurelandmotlintheyear[2004/5.Therearellikely fobeparallels With
worksalready [established [for[the (NFFS.1t[is[inherentthat[there Swill[be[interaction[to
establish[common(groundland Procedures Wwith the NFFS.

AslalstartthisWser Requirementwill Bedrawn hip o [form Ppart[0fthe Work [inside the [Form
A,"GroundwaterResourcelAssessmentland Modelling", item 6 thati5MFeasibility [Study [for
Syear[ITOStrategy Cfor “groundwater [resourceJassessmentJand (imodelling". 'ToJenable
momentum/[to[ bemaintained[through(theyear[2004/[5, the[development of[alproject
specificallylon(this[subjecthasbeeneénteredlin/theBusinessPlanoflthe HPPT. [[Feasibility
work[shouldinclude:

e investigation/ofloptions

o development(dfifunctional requirement((with Areas)

¢ initial[Scopingforidevelopment(ofitechnical [design[(with €xternal [Supplier)

e Technical Mptions/Appraisal (byTIS)

e Obtaining[approvalsformain project(Form(A,RID)

e  Obtaining[fundingWithinbusiness(plans(for main project(during2005/06[(contributions
from/Areabudgets?)

Timescales

Summary [0f[Proposed Project[StagesandTimescales

Thelstepsthatishould Belgone(through(are:

o feasibility

e designlstagewhichlshould/include commentionmoneyandhardware
e systemlimplementation(stage

Itfislanticipatedthatfeasibility Wwork[and preliminary[designWork[can [be[completed [during

FY2004/05, with[inaindesign[workand [Systemimplementation[(rolloutfo[tegions/Areas)
during[FY2005/06(and FY2006/07.

Recommendations
Groundwater thodellersareasked [to[support/inprinciple:

1. Thelestablishmentloflalproject(tolprovidela nationalhardwarelandlsoftware[system[to
support/groundwatermodellinglactivities withinthe[Agency.
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2. Thelpreferred optiontobelbased upon theuise[oflanlestablisheddedicated etwork
(NFFS)(asfarl@spossible.

3. Scopingwork[folbeldarried [outlduring2004/05 by Head Office[Hydrogeology [feam o
establishiser fequirementland fechnical requirement through ‘Contact Wwith[Areaisers.

4. Groundwatermodellers(areldsked folconsidertheTeveloffinancial [supportwhichlcould
beprovided from[AreaBudgets during[2005/06and2006/07 Towardsimplementation [0f
theMew (System.
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A.2 Region[$pecificlHardware[&[Software[Needs

A.2.1 Hardware[and[$oftware[Needs[éf[Southern[Region.

Interview with Paul [Shaw on (the 6™ [April 2004.

ModelStatus
Question: Whereldrethe odels Kept?
Answer: Allfiodelshavebeencopiedonto[CDROMsandltheyhave beenVerified

that(they(arehere/andlaccessible. Theselarethenplacedlinldfire[safe. There
islonlyloneldopyofidach.[Allfunshave beenKept.

Question: Any Particularicomments?
Answer: The todelsthatHave been hadelare:

e GPZ3models

EastKent[(F2)KenRushton[Mhotuised Butstill meeded
e [CMMImodels [[Charing

[MBourneRivulet

[Wallop Brook

[[Hamble/ Meon/[Wallington
[MDarent

[Mour

e  ChichesterT’SLAY [(Halcrow Model)thisChas[beentecently Cthecked
throughByBillMorganJonesand improved@/bit.

e Itchen/(done)

e NorthKent(nearlydone)
e [FEastKent[(starting)

e TestlandTtchen((starting)

o [OWICentral[Downs,ised [forsteering [projects[and[Conceptualisation
andafittlemumerical modelling.

o JOWISouthernMowns, @sfor(Central Downs.

Software

Question: WhatlsoftwareHave youised, and(dolyoucurrently kise?
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Answer:

Answer:

Hardware

Question:

Answer:

Question:

Answer:

Question:

Answer:

WL [Pelft[Hydraulics[&[Tessella

Codeshisedlare:

e [CMMI(theselarelaldollectionlofl¢odesSay Hecharge, (gw flow, preland
post[processors.[Oldermodels(tequirespecial tilities, tecent ones ¢an
use(Excel.

o Textpad.[Algoodldditorlismeeded, @bility folsupport/ArcGIS.
e  GWV.Useful toSetthingsip.
e VKDIand/ADIT codesmow(6ften ised [fo fun(thodels.

e Salford[Compiler. UsedlonexistingMmodelsfofel¢ompile FORTRAN
code,8hould[almodelbelupdated. Newer[Versions can[lise [ VBATlor
SURFER macrosor/ArcView.

Any [particular[Gomments?

TheCimportance “ofChavingtheSalford "Compilershould Cnot[beunder
estimated. dtfs meeded When(dealing Withmodels ‘¢oming from [Gonsultants
forfexampleWhenl¢orrecting (orupdating [them. [Itlhas particular [tegard o
say[prelandpostprocessors. TheloldVersion[77 doesmotworkin[2a[DOS
box, Butthe 95 Version 15 [OK.

DVFIDigital 'Visual [Fortranlisalcompiler butmotlasgoodas Salford MMin
factfitldoesmotdoThefjob.

Havelyouldccesstohardware forall yourmodels?

Yes

Whatlis[thespecificiation[dflyouricurrentHardware?

Current[PClislalnetwork[2.5GHzPentium[4 vith[(512TMB[memoryland
40GB Mharddisk. TtMas(an0ld [CD burner (2 X)whichiises Nero Software.

Thisnetworked[machinel¢anhave [CD [Roms[madelon!it. Tt[isnot[viable[to
store(all model runs(on(the(server.

Any/[particular([domments?

Atlthe homent(thefollowing hardware(specification for[modelling, lin[other
words [for(say [dlaptop [should Beld hinimum[0f:

HDD: [120Mbl(fast(drives,7400rpm(and(serial [ATA)

CPU:@3GHzP4

RAM: thinimum(512Mb fast memory ((DDR [orbetter)

>2 WUSB2 [ports(for(file[fransfer, [external[deviceslike [HDD [orIDVD [burner
and [flashemory)
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DVD/CD Burner, preferably builtlin

Portables(are preferred Whichldouldbe Tinked, viald[dockingstation/ KVM
switch[box, [foléxisting[desktop VDU, keyboard[and ‘mouse. TThiswould
allowis(fofake model (tesultsfo[other[offices Without[theneed [forsuch
lengthy [preparationbfl presentations beforehand, “andtoWwork from[any
location.

VDUsmustbeloflsufficient(size o @llow the todellerfoSee With out[strain
what(is being/done, Thus 17" Screens @redinimum, Preferably (19".
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A.2.2 Hardware[and[$oftware[Needs[bf[ Thames[Region.

SelflAssessment(of(situation

ModelStatus

Question: Whereldrethe odels Kept?

Answer: Recentfransientinodelslare [keptlonla standlalone[PC{whichdoes havela
network¢ardSoldataléxchangel¢anbeMindertaken). Allodelshave been
copiedlonto[CDROMs(and(they havebeen Verifiedthattheylarefhereand
accessible.Therelis[0nlyoneldopyofiéach.

Question: Modelstatus?

Answer: Themodels(thathaveBeenmadeare:

e (GPZ3modelsMrotionPC,KeptdnCD Roms.

e  SWiChilterns[TTpoorCmodel Svhichalthough™operational"shouldbe
discardedand@mew odel Built.

o Upper/ColneTiGade Mised forlow [Flow studies

e UpperLeeMMimramMised for TL.ow [Flow[studies

e KennetGroundwater Model Tiised for [CAMS land[HD

e Jtchen[{from[SouthernRegion, but¢overslalllof INEHants[of Thames
Region)

There@rel@amumber(ofidld andsupercededthodelsinthe Region.

Software

Question: WhatsoftwareHave youised, anddoyoudurrently hise?

Answer: Codeslused lare:

o [CMMI(theselarelaldollectionofl¢odesSay Hecharge, (gw flow, preland
post[processors.[Oldermodels(tequirespecial tilities, tecent ones ¢an
useExcel).

e Textpad.lAlgoodl@ditorfismeeded.
e  GWYV.[Usefultolsetthingsfip.

e VKDIdodesmow [dfteniised to runthodels.
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Question:

Answer:

Hardware

Question:

Answer:

Answer:

Question:

Answer:

e Salford[Compiler.[Used[on[éxisting[models[to[te[¢ompile [ FORTRAN
code, [shouldalmhodel Behipdated.

Any Particularicomments?

No

Havelyouldccesstohardware forall yourmodels?
Yes
Whatlis [thelspecification 0flyour(current hardware?

CurrentPClis(d free(standing [PC 2.5MHzXeonWwith 512MB themorydand
40GBharddisk. Ithas@n[CD [burner[(2X)Whichises[Direct [CD[software.
Itlalsohas/@ILS 150 drive[(which hasmever(to my knowledge been ised).

Itlis Mot viableltb[storeall hodel funson(the(server.
Any/[particular([domments?

Atlthemomentthefollowing hardwarespecification formodelling,[in[6ther
words [for(say @Taptopshould Belaminimum(0f:

HDD:120Mb((fast(drives, [7400rpmland(serial ATA)

CPU:@3GHzP4

RAM:minimum(512Mb fastiemory (DDR [orBetter)

>2 [WUSB2 [ports(for(file[fransfer, [external[deviceslike [HDD [or D VD [burner
and [flashemory)

DVD/CD Burner, preferably builtlin

Portableslarepreferred which¢ould (be(linked, ¥ialaldocking(station/ [ KVM
switchbox, [folexisting[desktop VDU, keyboard [and mouse. [TThis Wwould
allow usfofakeModel Tesultsfo[other[offices Withouttheheed forsuch
lengthy [preparationbfT presentations beforehand, “andtowork from[any
location.

VDUsmustbelofTsufficient(size [fo[allow[theiodeller(foSee Withlout[strain What[is being
done, thus 17" [Screens(aredminimum, [preferably (19",

N(Hoad
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A.2.3 Hardware[and[Software[Needs[d6f[North[East[Region.

Interview with Rolf Farrell(on the 17" May(2004.

ModelStatus
Question: Wheredrelthemodels kept?
Answer: Allimodelshave beencopiedonto[CDROMs, The (GPZslareon floppy disks

andtheyhavebeenVerifiedthattheylaretherelandaccessible.

Therelis[alfreestandingPC, [Gurrently Wwith [CIS [for(aTebuild. [There Wwaslan
issuelthatCitTusedWin[95 Taslits Coperating[system. RF CnotOgivenCan
opportunity o determinelits/specotherthan"whatlitems/should be hoved o
therebuild". Notlclear WhatWill Beldone.

Question: Any Particularicomments?
Answer: The modelsthatHavebeen hadelare:

e  GPZ3models

e Corallian[(Dales[Area)

e SandstonelAquifer(Ridings)(considered(defunct)
e Yorkshire[Chalk(Ridings)

TheGPZslaremostly[(?)[donelinBlowpath.
TheSandstone odellis[deemed Mot it forpurpose this Was[@[SouthernScience Model.

TheChalkmodelCis[byCTENTECTandisTheldfinftommon[with (Y orkshire"Water.These
consultantshavethecurrentVersion.

Work[in[Hand:

o Selbyl/[Doncaster. [Just(starting[year(2[0f(2.[Have[completed the conceptualisation, [this
isfinfaldraftform. Works/done by [ESI By L. Brown. Thismodel thoreoresscoversthe
"old" [sandstonemodel area.

e ENTECrareupdating the[Chalkmodel.MostlyTookinglat(the¢onfinedbit. Tt[possibly
needs(dlook(at(the Wechargelmodel.Therelis[dctivelcollaborationWwith[Y orkshire[Water
on(thisthodel. @therthan rolflioother EA personfinvolved.

Software
Question: Whatsoftwarelave youised, anddoyoudurrently iise?
Answer: Codeshised (are:
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Themodelsse:

e Havelno(Tgoodle¢ditor TTthislis[heeded, andl[alsoho[ArcView. GWV.
Usefulfosetthingsip.

e VKDI[andADIT dodesareldonsidered notrelevant.

e Corallian[ModflowVistas(no VKD)

e ChalkMBirmingham code((should bBeldn the standlalonewhen it[domesback?)

e '"new"[Sandstonemodel [lIModflow [Vistas

Hardware

Question:

Answer:

Question:

Answer:

WL [Pelft[Hydraulics[&[Tessella

Haveyoulaccess(fo hardware forallyourodels?

Yes, Vistasfisdnall[PCsiwvhichcould bemised formodelling.
Whatfsthespecificiation 0flyouricurrent hardware?
Nothing[speciallaboutthelstand@lone[(notmodified). Possibly @a[P850 MHz.

There(is[@meed thatthelspecBelow beised @nlinterim teasure(and fhereis
nothing fancy@boutlit/€ither):

HDD:[120Mb (fast[drives,7400rpm/and Serial [ATA)

CPU:[@3IGHz P4

RAM: minimum(512Mb (fastmemory[(DDR [or Better)

>2 [WUSB2ports[(for(file[fransfer, external [deviceslike[HDD orDVD [Burner
and flash hemory)

DVD/CD Burner, preferably Builtlin

The[VDUs[must[beloflSufficient[Size[fo [dllow[themodeller [folSee[With [dut
strainWhatlis[Being/done, thus[17" [Screens(are @ minimum, preferably (19".

Itlismot[viable [fo[storeall model runs (0n(the[server. [RF [dannot[comment (On
theise(dfthe modelsbeingrun(dn(the networked PCs/as they [are Mot runlin
this[Region(inthatway. The GPZsising[Flowpath arelikely [forun(onthese
networked(thachines. [Existing[concern(about thelgrainy VDUs.

The Future
UselofModels: [

Atlthemoment[model tisagelisRF in[Ridings[onthe Chalk[and [Sandstone

Modelsand[Neill(Wotton[in[Dalesbn[the Corallian[Model. [ No[other
possible[peoplelotherthanMikeLesson(ML)[in[Ridings[(whol[mayhave
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otherlinterests). [Northumbriahavefhomodels, ho potential Caquiferstobe
modelled((?) @and mohugedriveonit/@ither.

TheDalesfeamWithone orfwoléxceptions/has/changed(entirelyintheTast
18months.

Usagelofliodels by other[Water[Resource fype(staftlislimited, motseally
much(technical (knowledge[{ofThydrogeologyletfalone[iodelling). These
peoplemay motrealisethe Potential [dpplication 0fmodellingin [their Wwork.
Itirelieslonthem focontact RF Forlddvice.

TheSelby/TDoncaster ModelHas the following drivers:
e CAMS

e HD
e Renewallofllicences

e (WFD)

Itfwould[be fun[by[RF,but[therelis[holbnelbehind (him[other[than ML.Management
understanding(dfmodellinglappears Weak ‘dnd @t/AEM [evel [thereis mo knowledge.

NHoad

19 May, 2004
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A.2.4 Hardware[and[$oftware[Needs[éf[North[West[Region.

Interview with(Simon Gebbetton(the 18" May 2004.

ModelStatus
Question: Whereldrethe odels Kept?
Answer: Allimodelshave beencopiedonto[CDROMs, the (GPZslareon floppy disks

and[itfis[¢onsidered that[itlis Minlikely [thatthesewill (be (te[éxamined.[The
ICMM modellisldeemed fobelan dpplicationlin(its[own Tightandis[onthe
server.

Thelexisting serverfisSufficient[fo funthese models.

Question: Any Particularicomments?
Answer: The modelsthatHavebeen hadelare:

e  GPZ3models

e ICMMmodels[TFylde

e Manchester(andEastCheshire

e C(Coastal[SandAquiferSouthportfodliverpool
e  Wirral*

e  West[Cheshire*

* InChousewith kupport, conceptualisation done.[WMCT[and[ DavelJohnsonhave
assisted. Somelihvestigative modellingtindertaken.

Work[in[Hand:

e TheManchester(and East[Cheshiremodel has[been finalisedin(éarly 2004, the[Trafford

Park(isdueto(startmid2004.
Software
Question: Whatlsoftwarehavelyoulised, @nd(doyoulcurrently ise?
Answer: Codesnisedare:

e GPZslaremostly [Flowpath, with[Some MODFLOW

e [CMMmodel
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¢ MODFLOW
e Havemolgoodleditor[Tthis(is meeded.
e  GWV.Useful toSetthingsip.

e VKDIand/ADIT codesarelconsidered motrelevant.

Themodelsuse:

e FyldeTMCMM. Lasthipdatelthreeyearsiago.ThelapplicationTas/all[anciliary [Softwareit
requires, butWwill it functioncorrectly With the [durrent'Windows2000[0perating [System.

e Manchester(and(East/Cheshire MGWV

e Wirralland East[Cheshire MY odflow [V istas
e Coastal[Sand MModflow

e ZOOM

e ArcView

Hardware

Question: Haveyoulaccess(to hardware forall yourodels?

Answer: Yes, Vistasfisdnall[PCsiwvhichcould berised formodelling.
Question: Whatfsthespecificiation 0fiyouricurrent hardware?
Answer: Nothing/[special.

128MMb, P3,[800MHz, 10Gb, PC.[This thachinehas(alCD [burneron/it.

Thisinachinelis[sufficientfor[the[job, butlduefo [belteplaced thetesult[of
the[Agency's Tolling replacementprocedure.

Maybe[CISshouldbelasked for thefollowing Kind OfPC:

HDD:[120Mb ((fast[drives,7400rpmland Serial [ATA)

CPU:@3/GHz P4

RAM: minimum(512Mb(fastmemory[(DDR [or Better)

>2 [USB2 [ports (forfile fransfer, [@xternal [devices like HDDIorDVD
burner(and [flashthemory)

DVD/CD Burner, [preferably Builtlin
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TheVDUsmustbeloflsufficient[size o allow fhemodellerfo seeWwith[out
strainWhatlis[Being/done, thus17" [Screens(are @ minimum, preferably (19",

The Future
UselofModels: [

Thelgroundwatermodelling [activity [is focussed[in [Simon [Gebbett. [Support Forhis [E@ctivities
is(given by Keith[Seymour.Indeed forhydrogeological [ddvise[for the Wwhole[0fthe[Region
SimonlandKeith(aretheldstablished l@and knownlexperts.

Usagelofliodelsbylother[Water[Resourceltypelstafflis limited, motteally muchlfechnical
knowledge, but[thesebfficers [ (CAMSColdrdinators, [ licence “abstractionofficers, [HD
officersletc.)ldorealizethepotential application [offmodelling [Antheirwork. Inltermslof
maangementbuylin, TheTAEM[6fCentral TAreahasknowledge ‘ofmodelling, the dtherslare
notknown. Team(leadersdre’generally aware l6fimodelling.

Thelofficers Who would (henefit[from this odel (know [ofTits[éxistenceand [fo (Whomthey
shouldtalk WwhenFequiringoutput[from[it. [Duelthe[¢onsiderations[mentioned “abovelthe
systemis fobust[énoughfor the [éndisers, Wholdre mothydrogeologists, [fo [dpproach[Simon
andKeithfor(all the Mecessary [fechnical [Ssupport.

The(link with[AreaBusinessPlans(is[good, theRegional Modelling [Strategy [is thentioned [ih
allBusiness[Plans.

TheWirral l[andWest(Cheshire[Model[(South[Area)[hasthe [following drivers:
e CAMS

e Licensing

e HabsDir

TheCoastal[Sand (Central [Area) laquifer(has(the following primary(driver
e Habs/Dir

TheManchesterland East[Cheshirethodel [(South’Area)las(the following primary [drivers:
e CAMS

e Licensing

TheFyldeModel(Central [Area) has thefollowing(drivers:

e CAMS

e HabsDir

e WFD

Plans [for[futuremodels:
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e TraffordPark[TIThird[Phase[Manchester[and[East[Cheshire[Model [TTWQlissue[(South
Area).

e LowerMersey Basin MCAMS[(South[Area).

NHoad

21May, 2004
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A.2.5 Hardware[and[$oftware[Needs[bf[Midlands[Region.

Interview with Martin [Shepley(on the 10" June2004.

ModelStatus
Question: Whereldrethe odels Kept?
Answer: Allimodelsfare keptiipon(d/standlalonelocal [Serverwith[one[PCOnfit.[One

is[(P2[400MHz,andlis[about[5 [yearslold, [fhelserverlisa[P3 [750Mhzwith(d
60Gblharddisk[driveland[isfabout3 yearslold.[Bothmeedfeplacement. [In
additiontheMmodelslarebacked TWip[(weekly, Sometimes daily)onto[90[Gb
tapes [forloneyearrolling basis.

Question: Any Particularicomments?

Answer: Onlthe[F:[driveloflthe free standing[PCltherelis[allotlof[GIS[data, the
intention/is [fo (have[this Migrated [fothe Mi"[driveland(delete thefiles [On[this
tolfreemip(diskspace.

Thelfiles have been @rrangedon(F: drive:

e EPmhodels[(alllGPZ thodels)

e Sotfware[*older[with[Sourceland executables ¢compiled [with[Compaq
Visual Fortrandompiler(better than LLahey)

e Recharge(DJohnson’slcode)

o  Modflow(Modlfow88,96[and Modflow4R)
e MT3D

e Radial[Flow

e  Unix[Scripts

e FortranUtilities

e  Groundwatermodels((listedBelow)

TheGroundwater Model[directoryfisentitled"WR_Modelling".

Modelslarchivedinfproject’ folders
e Alberburymodell(donelinhouse with[GWV [Minvestigative model)

e Bromsgrove(Rushtoncode,Butiipdated inhHouse)
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¢ Burton[(done by (WMCinIGW'V Hlihvestigative model)
e Birmingham/CIRIA [(old modflow thodel transferred fin louse fo GW'V [and ipdated)

e East[Shropshire[GroundwaterModel {ESITitecharge misesDavelJohson's¢ode)Monly
final odel funsare Kept

(SerieslofMottsMoncaster(subldirectories)

o Notts[Doncaster (Rushton's[¢odeand [still(is, butlater [Works doneby 'WMC [and [in[T]
house. Thefinal tipdate Will Be for the period 19982003, Heforelamew thodel will e
built).

e Whittingham(investigative ode(durrently Beingdone by WMC)

o WestMidlandsIMWorfeModel [(projectideliveryarchivedtemporarilyontheE: [drive)[it
is[@nENTEC (model, thedirectory [contains(alllthe (pre [Tand (postprocessors, [Solithasall
thelsoftware Meeded [to run/it. Itis @MODFLOW model, @lthough this(is [ddapted [for[ise
with[4R).

WorkihHand:
o East[Shropshiremodellintheast(stages(dfldelivery

e  Whittingtonmodel Being Built
e WorkfhHhand(in(house)onléxisting thodels
o CAMSWestMidsWorfe, NottsDoncaster

o STW Nitratelstrategy, Notts[Doncaster

Software
Question: WhatlsoftwareHave youised, and(dolyoucurrently kise?
Answer: Codeshised (are:

e Bespoke(Rushton'sBirmingham[code)

e MODFLOW

(GWV)

FLOWPATH [(for[GPZ hodels)

ArcViewlismnot(reallyised here,[Surfer(is(donsidered [a[moreiseful (option. (A [lot ofldatalis
heldlonMI"[drive.

Model Usage
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Standdlone[PCSaremotlideal, Butwill Memainfin ftheshortferm. Theléxisting [PCslare mow
too[old,theproposed National[System [is [foo [far[away, [so[it[islikely [that few free[standing
PCshwill belpurchasedasanlinterimeasure.

Itfisfimportantthat ¢onsultants are[faken on Hoard Wwith the mew [proposed[system, [and [that
appropriate(standards(arealso [Created.

The Future
UselofModels: [

Thelgroundwatermodellingactivity [is[focussed [in[Martin [Shepley, Supported by [Caroline
Bakewell.[MartinThas[pivotal fole[inmodellingand (this[is[known [forthisWwholelofTthe
Region.

OtherWaterResource(staffldo motTunmodels, asthey domot teally Thave muchlfechnical
knowledge(in[general, onelortwoldothoughlinthegwl& ¢l fechnical feams), butthese
officers [((CAMS [Co[ordinators, Ticence[@bstraction [0fficers, [HD [officers[étc.) [do realize fhe
potential [@pplication[0fmodellingfinfheir Wwork.Thesepeopledomisetheldutputiofimodels.
InltermsCoflimanagement[buylin,[theCTAEMslhavellittle[knowledgeloflmodelling, Team
Leaders(arelgenerallylaware0fthodelling.

Itlis[important[thatlmodels arenhot[tun[by[Area Officers[Wwho [dohot[appreciate[all[the
intracacies [0flthe hodels. Martin[Says/it[is iimportant[that[the odelsare run [from(onelplace
(this/could Beld[remote Server) by [d[team [Wwith[énough(dritical hass(so[that(there(is[alcore[0f
peopleinder(onemanagement structure Wwholdctually inderstand [the models [Miimportant[for
the[QA. [Thisis Mot[¢ompatiblewith runningthe hodels from[Area. TAccess[to thefull[data
setsoflthemodels(shouldberestricted[to thosewho knowhow [to[0perate them. [Furthermore
having(tools(availableldtldarealsothat[they[danlinterrogate Selected model (outputs would (Bela
way [ofthaximising their(benefits

Modellworks Wwere[planned[in[the future[(as[outlinedin the[Midlands Region[Modelling
Strategy)ldre:
e NottsMoncasterModel

e Coventry

e Bromsgrove

TheTastwo however Were[planned(in[relation o [proposalsforTAMP4. TThelschemes Were
notlapproved By IDEFRA land itfisunlikely [these[projects Wwill[golahead. MNeitherhave Been
allocated funding. TThescopingstudy for NottsDoncaster Has[got funding..

N Hoad

14June2004
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B [Replies[to[Information[Request[in[$tudy
Proposal

B.l North[East[Region[(Neil[Wootton)

Welcurrently have2 Working todels/intheregion
a)lcovers[thelcorallianTimestone mearScarborough.

Themodel Wasloriginally [producedforthe WpperDerwentproject, Tolassess theimpactof
groundwatersources(on(theriver, [@nd(also forfheldelineation (0fIGPZ's forthe Y WS [Sources
infhe[Scarboroughlarea.TAsfarlasIfamawarelit[has mever(beenused infanger sincelthe
productionofTthe model, [@lthough itThasbeen ipdated oncelin the 6 years T'vebeen Tere. Tt
islihtended [foisethemodel forthe CAMS Wwhichwill Beproduced for the River Derwent.

b)ChalktodellihtheEastRiding

Welare[currently ipdating [this hodel Wwhichlis[@a[Wniversity [0fBirmingham[bespokecode. it
isised by fechnical (0fficers forresource [purposes. [Thethodel Wwasn'tised for[SPZ[purposes
butlitlis[éxpectedtouselthe ipdated [conceptualisationaslabasisfor [tefining[the [SPZ's[on
thelchalk.

InfadditionWwelare[developinga[Sherwood[Sandstone model [forthelareabetween [Yorkand
halfway (between[Selbyand [Doncaster. [IThemain(driverslare[CAMS [(this (will (be the (only
groundwaterTCAMS in[thel[country)land[tesourcelpressures[from[public[Wwater[ supplies.
Althoughfinladditionitmay Wwell Be ised [for[SPZ[purposes.

Welhavelalhumberloflsmalltodels[(inla[variety[ofl¢odes) for[SPZ[purposes which have
never(been @ssessedsince the(Zones werelinitially [defined.
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B.2 North[West[Region[(Simon[Gabbett)

Nigellalsoldiscussed [¢urrent tise Wwith e With Tegardsfo MNorth West[tegiondnd [So[should
havelthesehotes.[TThiswill Canswer [ the[first[part[oflthe Delft[tequestli.e.[imodulesin
operation, (todel [datasets, Typesoflusers, isage [ofl groundwater (models. [TWith tegards[fo
running[ofTmodels[themodel file Types aretypical for[Vistas/Modflow WhilsttheSize[of
these [files[Vary [from model [fofnodel LITOurmodels are [probably 'smaller(fhansomeldther
regions but/aslanéxamplefoundlone Output filethat Waslabout 200 MB.

Most[ofTthetimeseries datasetsusedare[taken fromother[systemsi.e. (NALD[{and
precursors)@nd(WISKIand anaged By otherpeople. TOutputForlotherwould[domelinthe
form[ofld Teportlincludingmaps, graphsfandfables. TTheapsWwould Beputfogether iising
Arcview/Arcgis/andgraphsiising [Excel.

Modelfiles frompreviously [developed odels(dare kepton[CD. MNothing has Been [@rchived
elsewhere. [MtWwouldBefiseful fordertain odel funs [(inputland [dutput files) [fo Belarchived
onlalserver Somewhere[and Ilseethisasd[crucial in/the future.

With fegards [fo[presentiardware this[Wwas[also[discussed with Nigel. From[thy [pointofview

my [presentdesktop Works okay [formy [purposes, @lthough(Iirealise With[larger(modelsthe
runfimeouldBeldlbtthore.

WL [Pelft[Hydraulics[&[Tessella B-2



National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03) Q3896.05 October[(3[2005
Detailed[Architecture[lPesign
User[Requirements[[Pocument version[2.0c

B.3 Anglian[Region[(David[Seccombe)
ResponsefoAppendixAlofDelftWniProposal

[lamsuretheAnglian[SeniorTech[Specialistwould haveBeen@ble fo Wax [yricalldboutthe
general Cinformation, “overview, ldatalstorage “and "hardwareplatforms [ Tso I Cwill Cnot
endeavour(fo TepeatthatTesponse.

From/aniendserpoint6fiview, Theiise 0flamodel tay Bequite Timited.

Forléxample, thecurrentTegional [Scalemodelling[(Y & NN and (Essex)arelindicating[fo e
that(theheterogeneities [0 the flow Mmechanisms[(from Techarge [folgroundwater flow) dimit
theusefulnesslofTthefodel. TlldoubtIvouldléver Qise [the Mmodel forabstraction dicensing
issues(as(thegridlis[foolcoarseland thelspatial Mepresentation Has been simplified.[Asfunding
withinthelAgencylislalchallenge[{especially[at’Area)litWould beldifficult o allocate Funds
to[pay [for/dldonsultantfb Tefine Theldurrent odelsfo[d[Smaller Wwindow [So(ds o funOptions
forfa[PWSabstraction[application[(especiallylas[thelapplicant[should (be[doing[this[Within
thelcontext(ofllicenceldetermination).

Iralsobelievelthe Miseloflthellargemodels forlTHDRoClissueslismisleading[as[the$patial
over(simplification theans(thatthe [Gutputofithe model [gives [theldverage [flow met Within(the
arealofltheWetland. TAs[such, themodel Will Mot [bel@ble [foladequately [predictthe reduction
inllevelslorflows[Wwithin[the [Wwetland [itself. [([Therefore, (the [¢urrentmodel (Wwill Thave[fo [be
usedlin[¢onjunction[with[other[tools" [(e.g.[knowledge, another smaller(model, [analytical
solutions/etc)

However, [thelarge(scalemodellshouldandwould beused 'tolassist/in iore strategic 'Water
resource(managementlissues, such(as(strategic/development, [CAMS [and [(WFD. TAs[such, it
may[not[belthe Technical [Officer[(Hydrogeology) whol[Wwould[tun[the[model[Tl¢couldbe
CAMSdrRSA[Officers?.

Therefore, (thelareal [éxtent[oflthe (model (guides the usefulnessoflthe model [esults. TSmall
modelwouldbelgoodforlocallissues@nd [poor(for(regionallissues. [Large models wouldbe
poor(forlocallissues/andigood [forregional lissues.

With[teferencelto the[NFFS[System. T1[understand(that Flood[WarningWwant to[use this
architecture(folderiveesultsinreal fime(asWell @s Teal fime Predictions). MIdo Mot See that
asbeingldfydrogeological meed Within EasternArea. TWedo motHhavegroundwater flooding
issues/thatWould [possible Mieed [Such @rchitecture.

[frustihy ramblingsareMotfoo Meretical.
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B.4 Midlands[Region[(Martin[Shepley)

Pleaselseelmy [Tesponsebelowfor theMidlands Region. TNote[1Thave only Teally [detailed
informationforWhat1Wwould ¢tall[theloperational (models. [TWehavelalhumberlofTother
modelsthatwereprojectispecific.

Welhavetwo Modflowmodels:

onelstandard Modflow96 hodel which s run with the [EArecharge [programme

— validationfime Series [from[1965[Z[2002, monthly[stress [periods, with[5 [fime[Step
calculations

—  multillayered with[250m (grid, 6fidimensions(35 X (35 km®

— totallelectronicldatalSetiofvalidation funfis@pprox 1Gb

— runfimelof2 [Thourldependingonachine

one[with(fweaked Modflow96 [fo (handle Funofflinput fromEntec’s[4Rs Tunoffiouting

model.MNoteltherelislantinresolvedlissue With[thetise (0f4Rs

— validation[fime[series[from 19701998, monthly [Stress [periods, With 5 [fime Step
calculations, (but(alsoincludes[an historic [fime [Seriesfor[1850(=-1970, [fo [Simulate
thehistoric/development6fithedquifer

—  multillayered Wwith[500m grid, (0f dimensions 25 [x 55 [km®

— totallelectronic/datalset/ofivalidation run/is[@pprox[0.7Gb

— runfimedfF Thourldepending onmachine

Welhavelone [bespoke[Fortranimodel, (but(this[is likely[to[be teplaced 'soon by something
more up(fo date:

validation[timeseries [ from 197032002, monthlystress[periods, Swith4[timel[step
calculations

single/layer with Tkm?®grid, 0f dimensions 20(% 35 km®

total [€lectronic(datalset(oflvalidationrun(is[@pprox 30 Mb

run(fimeldflafew minutes

Modelsarerunigenerally [throughWnix [Scripts

Postprocessingoffmodel foutputlargely [done [through Fortran ftilities. [TThefypeslof
output(thatlis[processed(are:

time[Series Hydrographs, both [for (groundwater lieadsand flows

timelseries waterbalancebudgets

flow[duration curves [(for[CAMS)

— flowlaccretionplots

Uselc¢urrently [limited[to [specialistmodellerson(standalonecomputers, [although Wwould
like[tolseeuseexpanded[throughmetwork [(particularly [ability [tolinterrogate model
output), potentially [with[access[granted [fo [water [¢companies. [TCurrently [éachmodel s
runlinpredictive[modebetween 0 and 20 times perllyear depending on[business
requirements.
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o Digital[datal¢urrentlyheld[is[around30Gb, would[anticipate[operational [fequirement
given(three (large[operational (models((i.e.[¢urrentbespoke (inodelis ipdated) (o flaround
60Gb.

e Models currently Tunlon0ldP750,which willbe ipgraded imminently. TGiven[current
computer[power@available[domot/see runlfimes asanlissue.
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B.5 Southern[Region[(Paul[Shaw)

Groundwater “modelling Clcurrently Cresides [in[(the Lead Area[JHydrogeology [based [at
Guildbourne House[in[Worthing "and[is[incorporated [in[the Kent[Area lGW&CL[team
managed [byAndrew[ Ogden. [ Thegroundwaterimodelling programmeis[imanaged by
AndrewOgdenland[John(Ellis. TMyself, Maria[Walford, Tan[Molyneux [(recently [eft[the
Agency)landMike[Cheetham(based[inKent) form(the fodellers/inthe Kent{GWCLI[feam.
This[ncludesThands’onmodellingfand[Kentprojectimanagement. TProjectfnanagementin
HampshireChasCbeendone by Alison[Rennie. TTherelis currentlylittle Tmodelling [type
activity Carising [ fromSussexArealbutloflcourse thisTmay[thange. [TTheLeadArealare
responsibleforfaking[delivery lofimodels(developed By donsultants, Setting them Lip, funning
andmaintaining them.

Welhavelyetfolfake on[amew'[groundwater (model [from [fhel¢urrent programme[{the first
will e theTest/ItchenChalk)ButWwehavelalcollection[ofloldermodelsds[described (below.
Inlorder(foTunthese Mmodels Wwelhave "administrator[tights'lénlourldesktop PCs[Whichlare
attached[folthe[Agency'sIWindows[2000[LAN.[TThel[Softwareweuselis[all[fun[from[the
server(éxceptforld[Salford Fortran¢ompiler Whichislocally installed [(ie[dn[C: [drive). TWe
have[foundthatlalfortran[compiler[is[5tillChecessary[because ofl the[large amount of
Fortran77legacy'[tode[Wwelhavel[toloccasionally[éxaminelin[detail and[perhaps modify
slightly[(usuallythis justlamountsfo formatting [dutputs). The @adminstator [fights allows s
toldreate'new' [EXE(files[which[woulddtherwise motbe [permitted By [CIS. TWeadlsohavela
laptoplonwhich(is Toaded[GWV,[Salford Fortranand[ArcGIS[But/it(is[still mecessary [folog
on(tolthe[LLAN[forlalll[other[software[(Office, (Groupwise,[ Textpad, Surferetc). TThe"old'
modelsldon'tthave[GUI's[as[such.[TWeltelylonlourlown['utilities'[and[thoseldeveloped by
consultants[which[@mounts(tol¢ollections[oflSmall[fortran[programsand [macros[in[Excel.
Welarelmoving/more[towards VBAmacrosin Excelland [Surfer((andlately [ArcGIS). [TIt[is
only(Tately(that[Welhavelstarted [folmake [better uise[0f[ArcGIS [and[in [y View[this[should
formthelcore[ofTourmodelling[Wwork. TAnotherpoint[is[thatMODFLOW models [under
development by consultants mow [are usually [usingthe[VKD odified Wersion[which ismot
included withinthe GWVIGUI.

Thefrequency [0ffuse[dflourmodels(is Very variable becauselit[depends onlactivity in[Areas
on[CAMSand(licensingButlit[is Very[intensiveland [prolonged (0ncestarted. TAnlexamplelis
theDour[Chalkmodel [(EastKent) Where KentILead [AreallLicensing(areldctively [engaged[in
redistributing licensed [@bstractions(fothelower c¢atchment/area. MDur dctivity [thenlinvolves
reSettingup [(fromlarchives), perhapssomeipdatingandthenproduction ofToutputsfor
various['scenarios'. [ITheloutputswill (be dll The [¢omponents associated [withmodels[0fTthis
type[Tlcatchment[techarge[distributions, groundwater[evels andThydrographs, [tiver flow
hydrographsandlaccretion profilesetclétc.

Strictly [Speaking the ihputfime seriesdatasets ‘are ised o 'history match'[((calibration'is Mot
reallylcorrect!)fhe [outputs(from themodel Which/ itselflcomprises [d TargeSet[oflaquiferfand
river[parameters. [[Thehistoric ‘datalis Wsually [about25 [years[ofHainfall, [evaporation, flows
and[JlevelsCobtained Jfrom CAgency TJand TWater JCompany Carchives. JTJWeJ(mostly Cour
consultants) havefound thatfhe[QAlon this datalis Very [fime[donsuming ‘andSomustladd

WL [Pelft[Hydraulics[&[Tessella B-6



National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03) Q3896.05 October[(3[2005
Detailed[Architecture[lPesign
User[Requirements[[Pocument version[2.0c

significantly [folthecostofTtheseprojects.[Somelimprovementhas been Found Wwith the mew
WISKITarchives[but[basically the data{especiallytainfall)[¢annotbe telied ipon. TEven
whenlcorrected, therelis huch infilling[fo[do Becasue dfthe [Sparsity [dflcollection Metworks.

Datalstoragelis[Somethingoflaproblem [atthe thoment. TThe hodel files [arefoo Targe[fo [start
sendinglaround the DL AN dndthere(is insufficient/space[onthelservers({a fypical odel file
collection tightbelaround 400MB)so e have resorted [fo [CD backupsfinlafire[safe. A set
ofTabout (5 [or[6 [CDslis meeded for(afypical wholemodel backup [With[the[currentWorking
directory [(being(several [Gb. [TAlthoughit[fakesipthorelspace Ipersonally [preferfoback ip
everythinglonéachscenario [tun(tatherthan(selectively back Miplonlythose files Which[are
thought o [differ from [Previous Tuns. TIthink [(?) [donsultants Tike MottMacDonalds [dlso[do
this(TTitfavoidsosingthose[small[¢hangesWhich[getforgotten. [TATDVDbackupsystem
would[bebetter [((welcurrently Thavelonly 2 X [Speed [CD[burners)butlal¢completly (offTsite’
solutionWould be best.

Our/(cdurrentmodeldollection[is:

OldTICMM [thodels (MottMacDonalds(in(house [ED [code) But still used..
e DOURChalk

o DARENTIChalk/LGS

e HAMBLEIMEONWALLINGTONIChalk

OldSLAY model(University lof Birmingham [Halcrow[code) fecentlyfised..
e CHICHESTERIChalk

Old Birmingham [Wniversity [(Ken Rushton) [FD model..
e EASTKENTIChalk(nowBeingreplaced by @aMODFLOW model)

MODFLOW modelsBeing built..

e [TCHENIChalk[(now [incorporatedwith[the TEST[Chalk)

e EASTIKENTIChalk

e NORTHKENT Chalk

o EASTHAMPSHIREICHICHESTER[Chalk((inVery garlystages)

o SEAFORDIEASTBOURNE [Chalk(recently lcompleted by [PhD (student)

ForTecharge Wel(imostly[consultants(again) (havebeenusing theScience[Centre[FAOdode.
ENTEC[(Itchenand[Test) havebeenlusingtheir[4R "code which[incorporatesthe[FAO
method. TFinally, Wwehave(dTargedollection[(about20) [0f I GPZIIIIMODFLOW/MODPATH
andSome FLOWPATH [simple(steady [state thodels.
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C [Replies[to[$hopping[listfegarding[the[Uise

of[imodules

C.l1 Information[tegarding[modules[{[Northeast[Region
Item Details

Region Northeast

Contactname Neil[Wootton

AgencyContact(Tel No[(Internal (&

External)
Technical[details
Item Details Northeast
Module(like Pleaselgiveameland version iumber. | Modflow96
Modflow88, Iflihlany(doubtlthenpleaselist(all the
Z00OMQ3Dletc.) executablenames/thatyouhisel(e.g. Birmingham Wniversity bespoke(code
progl.exe,test2.exe).
(Manufacturer(and [Version number for
Windowsbased [@xecutables(can(be
found by linterrogating the [properties
dialogbox andselecting [the “Version”
tab.)
Dolahisernameland Giveldetails/dflany hethod (offuser No
password|(or other authentication. DOMNOT istlany
security theasures passwords. (Givelthename and tel,. No
restrictlaccess/tolthe oflthe[Agencycdontactthat knowsthe
“module”? authentication(details((i.e. the
username (& [password).
Moduleldatasets Listmamesdfimoduledatasets Modflow96...
required(tobe (probably [referencetolarealand e Corallian/limestone[(Scarborough)
migrated(into iew application(type). e  Sherwoodsandstone (Y ork,
architecture((couldbe Selby/Doncaster)
none...) Birmingham(University bespokelcode
e EastRidings/chalk
Indicatewhetherlany (of'these/datasets | Can[Be runlindependently
orlinterfaces require dccess(tola/shared
resource. Please(give details0flany
“sharedresource”((e.g.[is(italfile(on(a
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Item Details Northeast
file[Server, (aldatabaseOnld database
server?)
Whatlisthe mame 0flthe(server that
hoststhelshared resourceland/or[what
islthe“share” mame, [if known.
(Page: 2
Inlthis|contextld[Tsharedvesource”
means|alshared|file serverloridatabase
server.l e.thelmodulelorimodellcan
NOT belrunlonlalstandlalone
workstation.)
Description Briefldescription ofithe[purpose(dfithe | Corallianlimestone
moduleland itsmodule(datasets. e assess/riverlaquiferlinteraction
(Groundwater flow /Irechargelétc.)
Sherword [Sandstone
e  Assessmentloficurrent(situation
e Impact/ofiabstractions
e CAMS
EastRidings(chalk
o ?
Manufacturer/Develop | Wholisthelproducer(ofithe module? Modflow:[USGS
er Pleaselgivelsuppliermiamelandidontact | Birmingham/bespokelcode: Birmingham
address(asiwell(as/telephonefumber University
andweb (siteladdress, if known. Tfwe
havelaldontactnamel(e.g.lanlaccount Moduledatasets
manager) forthe [supplier(please(give e Corallianlimestone = Entec
detailsfor/thisindividual pluslany e SherwoodSandstone Z[ESI
technicalor [supportcontact e EastRidings/Chalk = Entec?
information.
Birmingham Bespoke/code
Wholis[theproducerdfithe module o 9
datasets?
Licenceland TPR Wholownstheldopyrightland/or Modflow96
position Intellectual Property Rights[((IPR)0lthe | ¢« IPR:MSGS
module? e Nollicense/fees
e Openldode;modifcations(can(be
Dolyoulhave/topay @licencefeeto use made fofhecode
themodule? Iflso, whatis the["licence | o  Datasets(Modflow)
basis” [M([Some lexamples [are [per[seat, —  Shouldbelowned by the EA(?)
perfse, per[CPU, Menterprise’)? — Theylarearesultiof
commissions [foconsultants.
(Thislinformationis importantsothat
weldanlaccurately|cost(the dptions|for Birmingham bespoke(code
thelproject s business|case.) e IPR:2
e Nollicensefees
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Item Details Northeast
Dolwelhavelaldompletedopy(of, or e  Openlcode;(copy (dflsourcelcode
own, [the[software (module)Source may belavailable(?
code? e Dataset?

— EAlproperty

Arethodule(datasets(alllowned by the —  codelislaquiferispecific

EA?Ifnotpleaselistdetails.

Machineldperating Whatlis [the dperating[system(on the Vistaland Modflow 4[Windows

system(and[source machinethatléxecutes/the module?

code PleaselgivelprecisevVersiondumber

(Windows 2000, XP, pluslanypatchreleases((e.g. (Windows

Unix étc.) 2000 [Professional, [SP2).

(FORTRAN, [C++lgtc.)

Inwhichldomputerlanguage(s) ((or

with whatl(tools,) (the hoduleis[coded?

Ifknown. [(Please(give language or(tool

name!& [version).

Hardwarespecification | Whatlis[theprocessor(speedland ?

(processorspeedand memory configuration(forthe machine

memory)ofihachine thatléxecutes [the thodule? Iflthe
hardware lis[multi[processor, [please
indicate Mumberofprocessors(and
specification/ofieachprocessor.

Whatlis[the(overall Examples/are: [ Runlstand dlone

“architecture”(of'the e Standlalone (4 stand dlonelsystem

softwarel(solution. canlbelrunonlanlisolated PCl(i.e.

notlconnectedto thenetwork)land

(Page: (3 generallypunsinldldingle

Ifvouldon 'tlknow|the execution(thread orshell.)

answerltolthis e Client/Server (Aldlient'server

question, |thenlit’s system|generallyruns|asalmultil)

importantyou\give'all functionalluserlinterfacelthat

theldetailsyou'have requires'alconnectionltola “backl]

availablelabout|the end”databaselserver.)

supplier=isee o nlfier.[(Unlnlfiersystemluses'a

previously).The desktopTclient ”[thatprovides

explanations|given|in limited|functionalityland both|the

the'highlighted application|functionalitytierland

“comments " arelfor theldatatierlare'hostedon

guidancelonly!(there separatelservers.[It|is unlikely

may belexceptions). thatyoubwilllhavelany odels that

fitlthis'architetcure.])

e  Anylother (Iflvouldon 'tithinklit|fits
anyldfithelcategorieslistedlabove
then|pleasegiveldasmanyl\detailslas
possible.)

Method oflmodule Examples(ofipossibleleéxecution: ?

execution: e  Modulelexecuted viabatch filelor
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Itldoesn timatter how
exactly'it’sldone, but
welneed|toldistinguish
betweenlAgencyluse
andT'externallparty”
usellle.g.[Water
Companies)

Item Details Northeast
scriptwith o user(interaction.
(Pleaselgiveldetailslof'the nature
oflthe(script2le.g.[TDOS(Shell”,
VBIScript, Unix|shell'script.)
e Modulelexecuted by tser Noluserlinteraction.
interaction/((i.e.[the iserHas to
interact(with[themodel Wwhilst Canlgivelyoufeedback ifithereldare
executionlis[taking[place,léntering | errors.
parameters|étc.) (Pleaselgive
details|oflthetypeldfluserlinterface
[le.g.[DOSIcommandline
interaction, Windows Formlar
Dialog).
DoeslthemoduleHave[to be Modflow96
recompiled Beforerunningtb lapply e youldon’tHavelre ¢compile
changes/to hodule datasetsand/or Birmingham/cdode
boundary [¢onditionsets? e mayhaveltolaslitlis[solspecific.
Sizeland mumber 0f Staticldatalfiles[(module(datasets) e  Chalkmodel:[3Mb
input(files.[Howmany | Dynamicldata/files/(boundary e Sandstonemodel:[355Mb
versions(ofitheselinput | conditions) e Corallianmodel:[31 ™Mb
filesiwill youlkeepper
annum (typically)?
(Page:4

Estimatedlexecution
time

Please/list(perimoduledataset

Sizeand mumber (0f
output(files.. How
many [versions 0flthese
output/filesiwilllyou
keepIperlannum

(typically)?

Pleasellistiperimodule(dataset

e  Chalklmodel:[4.5Mb;run010
times/yr

e  Sandstonemodel:[430Mb;xun(?
times/yr

o  (Corallianmodel:[42 Mb;notbeen
run(for 3 yrs

Utilities used in
association [with the
module.

Whatitilities(are hised to:

[J Createlinputlfiles((module
datasets, boundary condition(étc.)

[ Analyselor(view thelmodelloutput
(i.e.whattools[do[youpresently
uselto [support[yourbusiness
processes?)

Vistas[(handles [preland postiprocessing)
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Item Details Northeast
[1  Otherltasks?

Approximate dumber Averagedumber(ofltimes/that(the

oflruns [performed/per | moduleldatasets/arelexecuted €ach

year year. Pleasellist[permodule(datasets.

Willlexternal [parties Iffyes”, [then liow [frequently [are Potentially Water[Companiesand

requiredccess(to external [parties likely [to Wwant[toiselit | Consultants

models(thatuselthis perlannum? (Willlthe[Agency want(to

module? retainlany [dataltheyuselor(generate (is
therelany(tlegallangle”lon(this?)land
if[So(how (thany [versions [0f'it?
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C.2 Information[tegarding[modules[{[Midlands[Region
Item Details

Region Midlands

Contactliame MartinShepley

AgencyContact(Tel No[(Internal (&

External)
Technical[details
Item Details Midlands
Module((like Please(givename(dnd Wersionmumber. | Recharge...
Modflow88,[Z00OMQ3D | Iffih/any(doubtlthen(pleasellist/all’the e 4R
etc.) executablenames/thatyouhise((e.g. e EAlrechargemodule
progl.exe,test2.exe).
Groundwater flow
(ManufacturerlandVersionmumber(for | ¢«  Modflow96
Windows[based éxecutablesicanbe e  ModflowdR
found by linterrogating the [properties e  BirminghambBespokecode
dialogBox andselecting [the “Version”
tab.) Modflow4R listhe[same@s Modflow96
butltiweaked [to limportloutputfrom/the
4R [rechargemodule.
(Modflow88(and (96 hiseland [produce
thelsameinputland[outputfileformats.
DifferentModflow [Versionshowever
will not/givelthesame results.)
Dolalisernameland Giveldetails/oflany method (offuser No
password|[or other authentication. DOMNOT (istlany

security [measures restrict
access|to/the[“'module™?

passwords. [Givelthe nameland tel,. No
ofltheAgencycontactthat knowsthe
authentication(details((i.e. the
username (& [password).

Moduleldatasets
required(toBemigrated
into mew (d@rchitecture
(could(belrone...)

Listmames/ofimodule(datasets
(probably [referencetolarealand
application(type).

Modflow4R [and 4R [recharge
module...
e  WestMidlandsWorfe

Modflow96(& [EA [rechargemodule. ..
e EastShropshire
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Item

Details

Midlands

Indicatewhether/anylof’theseldatasets
orlinterfacesrequire(dccess/tola/shared
resource. Pleaselgive detailsoflany
“sharedresource”((e.g. is(it/alfilelon(a
file[Server,laldatabaseOnld database
server?)

Whatlis[the name [0fthe Serverthat
hoststheshared resource@nd/orwhat
is[the[“share” mame, if[(known.

(Page: 7
Inlthiscontext!laTsharedvesource”
means|alshared|fileserverloridatabase
server.le.lthelmodulelorimodellcan
NOT'belvunlonlalstand alone
workstation.)

Birmingham Bespoke(code(tobe
replaced)...
e Nottingham/Doncaster

Description

Briefldescription (0flthe [purpose dfithe
module andlitshodule(datasets.
(Groundwater flow /Irechargelétc.)

WestMidlands=#Worfe...
e CAMS
e  Abstractionllicencing

EastShropshire((conjunctivelise

scheme)

e  Abstractionllicensingrelated to
Shropshire(Ground Waterscheme
(the[EA lisloperating(the/scheme
and(therefore(needs [to belseento
monitor(it’slown license very
carefully)

Nottingham/Doncaster...
e CAMS
e  Abstraction/licencing

Manufacturer/Developer( ]

Wholis[the[producer (ofithe module?
Pleaselgivelsupplierinameland(contact
address(asiwell(as/telephonefumber
andweb (siteladdress, if known. Tfwe
havelalcontactiname((e.g. [@n@ccount
manager) forlthe supplier/please(give
details(forthislindividual plus/any
technical Or [Support(contact
information.

Wholisltheproducerofithe module

Recharge...

e 4R:[Entec

o EAlrechargemodele: EA(D
Johnson)

Groundwater. ..

e  Modflow96: USGS

e  Modlflow4R:[Entec

e Birmingham/bespoke(code:
Birmingham Wniversity

Module(datasets
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Item Details Midlands
datasets? o  WestMidlands=[Worfe: [Entec
o EastiShroppshire: [Entec
e Nottingham/Doncaster:
Birmingham Wniversity
Licenceland IPR [position| Wholownsthelcopyrightland/or 4R
Intellectual (Property Rights[(IPR)0lthe | ¢  IPR:[Entec
module? e LicensefeesoBepaid

e Noldccesslfolcode
Dolyouhaveltolpay allicence/feclfoluse | o  Datasets(Modflow)

themodule? Iflso, What[is the[“licence —  Shouldbeowned by the
basis”[T(Someleéxamplesdare per(seat, EA(?)
perhise, per[CPU, “enterprise”)? — Theylarelaresultiof

commissions[fo[consultants.
(Thislinformationlis importantsothat

welcanlaccuratelycostlthe options for | g A e charge module
thelproject s business|case.) e IPR:EA

e Nollicense/fees
e Codelopenlandlavailable
e Datasets/(Modflow)
—  Shouldbelowned by lthe

Arelthodulel(datasets(alll0wned By the EA()

EA?(Ifnot/please list details. —  They@re@iresultof
commissions[folconsultants.

Dolwelhavelaldomplete dopy!of, or
own, [the[software[(module)Source
code?

Modflow96
e [PR:USGS
o Nollicenselfees
e Openlcdode;modifcations(can(be
madelto thedode
e Datasets(Modflow)
—  ShouldBelowned By the
EA(?)
—  Theylarelalresultiof
commissions [fo[consultants.

Modflow4R
e [PR:[USGS/Entec
e Nollicense(fees[2?
e Openldode;modifcations(can(be
made(to thecode[??
e Datasets(Modflow)
—  Shouldbelowned by the
EA(?)
—  Theylarelalresultiof
commissions[to[consultants.

Birmingham Bespoke(code
e [PR:1?
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Item Details Midlands
e Nollicensefees
e Openicode;copyofisourcelcode
maybelavailable(?
e Datasetld
— EAlproperty
— codelislaquifer(specific
MachineOperating Whatlis[theloperatingsystem(on[the Allifunhinder(Windows
systemland/source/code machinelthatleéxecutes themodule?
(Windows 2000, XP, Please(givelprecise[version number
Unix[etc.) pluslanypatchreleases((e.g. 'Windows
(FORTRAN, [C++letc.) 2000(Professional,[SP2).

Inwhichldomputerlanguage(s) ((or

with whatl(tools,) (the hodulelis[coded?

Iflknown. [(Please(give languageor(tool

name!& [version).

Hardwarespecification Whatlisthe processorispeed [and
(processor(speed(and memory[configuration forthe hachine
memory)ofithachine thatlexecutes/the hodule? Iflthe

hardware lis[multi[processor, [please

indicate dumberofprocessors/and

specificationlofleachprocessor.

Whatlis[the(overall Exampleslare: [ Runistand/dlone
“architecture” 0flthe e Standlalone (4 stand|alonelsystem
softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notldonnectedltothelnetwork)and
(Page:19 generallyvunslinldlsingle
Ifhouldon 'tlknowlthe executionthread|orlshell.)
answerltolthisquestion, e Client/Server (A(clientserver
thenlit’s importantyou systemgenerallyFunsasaulti’)
givelallltheldetails you functionalluserlinterfacelthat
havelavailablelabout(the requires|alconnection'to'a “back!]
supplier=isee end”databaseserver.)
previously).The e nltier. (Ann(fiersystem iises|d
explanations givenlinthe desktopTclient ”[that provides
highlighted"comments” limited|functionality dnd boththe
are for\guidancelonly application/functionality'tieriand
(therelmaybe theldatalfierlarelhosted|on
exceptions). separatelservers.[it|is unlikely
thatyoulwill havelanymodelsthat
fitlthisarchitetcure.])

e Anylother (Iflyouldon tithinklit|fits
anylofltheldategories|listedldbove
thenlpleasegiveldsmany!\detailslas
possible.)

Method/6flmodule Examples/ofipossiblelexecution: Runvialalscripti(ksh).
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Itldoesn 'timatterlhow
exactlylit 'sldone, [butiwe
need|to distinguish
betweenlAgencyluseland
“externallparty ”luse!l]
e.g.[Water Companies)

Item Details Midlands
execution: e  Modulelexecuted viabatch filelor
scriptwith no [user(interaction.
(Pleaselgiveldetailslofithe nature
oflthelscriptZle.g.["DOS(Shell”,
VB[Script, [UnixIshelllscript.)

e  Moduleléxecuted by liser Noluser [interaction [(apart from
interaction((i.e. the iser(Has fo selectingthe naming oflthe Gutput
interactWwith[the hodelWwhilst files)
executionlis[faking[place, [éntering
parameters(étc.) (Pleaselgive Can|givelyou feedback ifltherelare
detailsof theltypelof userinterface | errors.Therelisiallog
[Te.g. [DOSIcommand line
interaction, Windows Form or
Dialog).

Doesthelhodulehavetobe

recompiled beforerunning toapply Nolrecompilationrequired [for(all

changeslto thodule/datasetsand/or modulesexceptithe potententially(the

boundary [dondition [Sets? BirminghamIcode. Theatter(isdquifer
specific.
Sizeland number (oflinput | Staticldatalfiles(module(datasets) 10(or(sofiles.
files.[How thany Versions | Dynamicldatalfiles((boundary
ofltheselinput fileswill conditions) Runlength...
youlkeep [perlannum e Historicl(1880(1970)
(typically)? e Recent/(from(19700onwards)
(Page:[10 West Midlands = Worfe...

e 150Mblinltotal(ascii format)
e zipsluplto[17Mb.

East/Shropshire...
e 201Mblinputi(unzipped)

Estimatedlexecution(time[]| Pleasellist/perthodule(dataset 1 hourforModflow (750Mhz
machine)

Sizeland mumberof Pleasellistper odule(dataset Results(ofihoduleruns

output/files.. How thany Historic# Validation+ baselinelrun

versions[ofltheseloutput =[1.9GB(all Binary)

filesiwill youkeepper (samplelfilewas400MB Zipped it was

annum (typically)? 75%[reduction/down to[100MB)
East/Shropshire =2GB
PostProcessedoutput
PostProcessedoutput=45MB
Zippedlsize =13MB
Outputlfile[sizes/canbereduced.

Utilitieslused ih Whathitilitiesareised to: Set/of [EA [utilities
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retainlany [datalthey(uselor(generate (is
therelany!"flegallangle”onthis?)land
if'soliow[thany Wersions0fTit?

Item Details Midlands
association[with the [J Createlinputlfiles((module
module. datasets, boundary condition(étc.)
[J Analyseloriview thelmodelldutput | Vistasi(handles(preland(post
(i.e.whattools[do[youpresently processing)
uselto [supportlyourbusiness Excellspreadsheets|étc.
processes?)
[J  Otherltasks?
Approximate iumber(of | Averagemumber(ofitimes/thatithe 0ito20
runs [performed(perlyear | moduleldatasets/areléxecuted/éach
year.[Please listpermodule(datasets.
Willlexternal [parties IfItyes”, lthenhow [frequently [are Maybethe Wwater (Companies?
requirelaccess/tollihodels | externalparties(likely tolwant/toliselit | Theyldid/thelpre[processingland/some
thatluselthismodule? periannum? (Willlthe[Agency want/to oflthe[postiprocessing.

Inlsome(cases[the modelshave been
developedin/donjunction withthe
Water(Companies.

Some of'the datasets((Met[Office) have
licencelissues, [andtherefore cannotbe
given(to third[parties.

Wouldliketo providelaccess/to
external [parties(consultancies, Water
Companies|étc.).
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C.3 Information[tegarding[modules[{[$outhern[Region

In(this(Section, 4 information[sheets [@relincluded:
¢ information(sheetffilled[duringsitevisitlin Peterboroughlon 14 Dctober2004
(information(given by Nigel [Hoad)

e Informationisheetprovided(directly by SouthernRegionregarding...
— ICMMmodelforthe Dour
— 4RIrechargemodel forthe Ttchen
—  Modflow VKD model for the Ttchen

C.3.1 Overalllinformation

Item Details

Region Southern

Contactiame Information(given by Nigel Hoad

AgencyContact(Tel Nol(Internal (&

External)
Technical[details
Item Details Southern
Module((like PleaselgiveMame(andversiondumber. | Recharge...
Modflow88,Z0OOMQ3D | Iflinlany(doubtithenpleaselistiallthe e  Southernlrecharge(dode
etc.) executablenamesthatyouhisel(e.g.
progl.exe, [test2.exe). Groundwater flow
e Modflow96
(Manufacturerland Versionnumberfor | ¢  Modflow VKD
Windowsbased @xecutablesdanBbe e ICMM/(intendedfobe Feplaced)
found by linterrogating the [properties
dialog/box andlselecting(the“Version”
tab.)
Dolahisernameland Giveldetails/dflany imethod (offuser None
password[orOther authentication. DO NOT istlany
securitymeasures restrict | passwords.Givelthedameland tel,. No
accessltolthe“module”? | oflthe[Agency(contact/thatknowsthe
authentication(details((i.e. the
username (& [password).
Moduledatasets Listmames[ofhodule(datasets Modflow96...
required(tobemigrated | (probablyreferenceltolarealand e Itchenl(Entec)
into mew (architecture applicationtype). e  Eastbourne{toBeGonfirmed)?
(couldbelrone...)

WL [Pelft[Hydraulics[&[Tessella
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Item Details Southern
Indicate whetherlany oflthese(datasets | ModflowVKD...
orlinterfacesrequiredccessfoldishared | e North(Kent/(Water(Management
resource. Pleasegive details0flany Consultants)
“sharedresource”((e.g.[is(it/alfile(on(a e EastKent[(MottMcDonald)
file[Server, (aldatabaseOnld database
server?) ICMM. ..
e Hamblel(MottMMcDonald)
What(isthe nameof the Serverthat e Darent/(Mott McDonald)
hosts|the ishared resourceland/orWhat | 45 helmaintained?)
islthe“share” mame, [if known.
BespokeHalcrow module. ..
(Page:13 e  ChichesterSLAY Model
Inlthis|dontext!laTshared|resource” (Halcrow)
means|alshared|file serverloridatabase (tolbelmaintained?)
server.lle. thelthodulelorimodellcan
NOT belrunlonlalstandlalone
workstation.)
Description Briefldescriptionlofithe purposelofithe | Itchen((Entec)

modulelanditsthoduledatasets.
(Groundwater flow /Irechargelétc.)

Eastbourne (tobeconfirmed)(2?

NorthKent((Water(Management
Consultants)

EastKent(MottMcDonald)

Hamble(MottMcDonald)

Darent/(MottMcDonald)

Chichester[SLAY Model (Halcrow)

Manufacturer/Developer(]

Wholisltheproducer ofithe hodule?
Pleaselgivelsuppliermamelandcontact
address asiwell(@s/telephone[fiumber
andweb(siteladdress, if known. Tfwe
haveld(dontactnamel(e.g.[anlaccount
manager) for(the supplier(please(give
details forthisindividual pluslany
technical[dr [Support(dontact
information.

Wholislthe [producer ofithe hodule
datasets?

Seelaboveland below

WL [Pelft[Hydraulics[&[Tessella
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Item Details Southern

Licenceland IPR [position[ | Wholowns/thelcopyrightland/or Southernrechargelcode
Intellectual (Property Rights(IPR)0lthe | ¢ IPR:[EA
module? e Nollicense(fees

e  Openldode;modifcations(can(be

Dolyoulhave/topay @licencefeeto use made [to the 'code
themodule?If'so, Whatfis[the[licence | ¢ Datasets
basis” [1l(Some eéxamples [are [per[seat, —  Ownedby EA
perhise, per[CPU, [“enterprise™)? — They'are@tesultof

commissions|[to[consultants.
(Thislinformationis important sothat

welcanlaccuratelycostlthe options|for | 0dflow96
thelproject’slbusiness|case.) e IPR:TSGS

e Nollicenselfees

e Openldode;modifcations(can(be
made(to theldode

e Datasets

Arelthodule datasetslall[Gwned by [the — OwnedBy(EA

EA?(Ifmotpleaselist(details. —  They @re@%sult of
commissions[to[consultants.

Dolwelhavelaldompletedopy(of, or
own, [the[software(module)Source
code?

Modflow VKD

e [PR:WSGS

e Nollicenselfees

e Openldode;modifcations(can(be
made(tothelcode

e Datasets
— OwnedbyEA
—  Theylarelalresultiof

commissions [fo[consultants.

ICMM

e [PR:MottMcDonald[?

e Nollicenselfees

e Openlcdode;modifcations(can(be
made(tothelcode(?

e Datasets
— OwnedbyEA
—  Theylarelalresultiof

commissions[to[consultants.

BespokeHalcrow model

e [PR:Halcrow(?

e Nollicenselfees

e Openlcdode;modifcations(can(be
made(tothelcode(?

e Datasets
— OwnedbyEA
—  Theylarelalresultiof

commissions[to[consultants.
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Item Details Southern
MachineOperating Whatlis[the[operating[System(on[the Windows 2000
systemland[sourcelcode machinethatléxecutes/the module?
(Windows 2000, XP, Please(givelprecise[version number
Unix/[etc.) plusiany [patchreleases((e.g.[Windows
(FORTRAN, [C++étc.) 2000 Professional,[SP2).
Inwhichldomputer language(s) [(or Fortran(77.
with whatl(tools,) the thodulelis[coded?
Ifknown.[(Please givelanguage ortool
namel[& [Version).
Hardware specification What!is[the [processori(speedland Standard PC

scriptlwith no [user(interaction.
(Pleaselgiveldetailslofithe nature
oflthelscripti2le.g.[T\DOS(Shell”,
VBIScript, Unix|shell'script.)

e  Modulelexecuted by iser

(processorspeedand memory configuration forlthemachine | See(Feasibility report/@ppendix.
memory)ofthachine thatlexecutes/the hodule? Iflthe

hardware lis[multi[processor, [please

indicate mumber ofiprocessors/and

specificationlofldachprocessor.

Whatlis[the(overall Examples/are: [ Run(themoffithe EA [Server
“architecture”(of'the e Standlalone (4 stand dlonelsystem
softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notldonnectedlto thelnetwork)and
(Page:15 generallyrunslinldlsingle
Ifvouldon 'tknowlthe execution(thread orshell.)
answerltothisquestion, | e  Client/Server (4 lclient server
thenlit slimportant(you systemgenerallyFunsasamulti’)
giveldlltheldetailsyou functionalluserlinterfacelthat
havelavailablelabout the requires|dlconnectionltola “back!)
supplier=isee end”’ldatabaselserver.)
previously).The e nltier.[(Unln!tiersystem(usesd
explanations givenlin the desktopTclient ”[that provides
highlighted"comments” limited|functionality dnd boththe
are for\guidancelonly application|functionality tierland
(therelmaybe theldatalfierarelhosted|on
exceptions). separatelservers.|[It|is unlikely
thatyoulwilllhavelanylmodelsthat
fitlthisdarchitetcure.])

e Anylother (Iflyouldon tithinklit|fits
anylofltheldategories|listedldbove
thenpleaselgivelas'many|details|ds
possible.)

Method ofimodule Examples/ofipossibleleéxecution: Needs[donfirmation???
execution: e  Modulelexecutedvialbatchfileldr

WL [Pelft[Hydraulics[&[Tessella
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Item Details Southern
interaction|((i.e. theuserhasto
interactWith[the hodelWwhilst
executionlis[faking[place, [éntering
parameters|étc.) (Pleaselgive
details|oflthe typeldfluserlinterface
[lg.g. [DOSIcommand line
interaction, Windows Form or
Dialog).

DoeslthemoduleHaveto be
recompiled beforerunning toapply
changestomodule(datasets and/or
boundary donditionsets?

Sizeland iumberoflinput | Staticldatal(files(module(datasets)

files. [How hanyversions | Dynamicldatalfiles/(boundary

ofltheselinputfileswill conditions)

youlkeep [perlannum

(typically)?

(Page:116

Itldoesn timatter how

exactlylit 'sldone, butiwe

need|to distinguish

betweenlAgencyluseland

“externallparty ”luse!l]

e.g.[Water Companies)

Estimatedlexecution[time[| Pleaselistpermoduleldataset

Sizeland mumber(of Please/list[perimoduledataset

outputlfiles.. How tany

versions (0fltheseloutput

fileslwill lyoukeep[per

annum (typically)?

Utilitiesused [in Whatutilitiesare ised to: Vistasl[(3.8)

association[with the [1 Createlinputlfiles/((module Bespokeutilities

module. datasets, boundaryIcondition/étc.)
[J  Analyselorview themodelldutput
(i.e.[whattools[dolyoupresently
uselto supportlyourbusiness
processes?)
[1  Otherltasks?

Approximatemumber(of | Averagemumber(ofitimes/that/the 10[runs

runs/performed/peryear | moduleldatasets/arelexecuted/éach

year.[Rlease [listpermodule(datasets.

Willlexternal parties IfTfyes”, lthenhow [frequently [are

requireldccess/tollihodels | externallparties likelytowant[to lise /it

that(uselthisimodule? perlannum? (Willthe[Agency wantto

WL [Pelft[Hydraulics[&[Tessella
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Item

Details

Southern

retainlany(dataltheyuselor(generate (is
therelany(tflegallangle” on(this?)land
if[So(how (thany [versions [0f'it?
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C.3.2 ICMM(ior[Pour

Item Details

Region SOUTHERN

Contactliame MARIAWALFORD/PAULSHAW

AgencyContact(Tel No[(Internal (& 01903(832293/2186

External)

Technical[details

Item Details Response

Module((like Please(givenameland Wersionumber. | ICMMDOUR.EXE

Modflow88, Iflihlany(doubtlthenpleaselist(all the (version 3.0, [Salford dompilation)

Z00OMQ3Dletc.) executablenames/thatyouhisel(e.g.
progl.exe,test2.exe).
(Manufacturerland Version number for
Windows!based|executables danlbe
foundbylinterrogating|theproperties
dialoglbox|and|selectingthe " Version”
tab.)

Dolalusernameand Giveldetailsoflany method 0fluser No

password|[orother authentication. DOMNOT (istlany

security theasures passwords. (Givelthenameand tel,. No

restrictlaccess/tolthe oflthe[Agencydontactthat knowsthe

“module”? authentication(details((i.e. the
username (& [password).

Module datasets Listmames[0flhoduleldatasets Nolshared resources (all kepton(C:)

required to be (probably [referenceltolarealand PARAM.DAT

migrated into niew applicationtype). GRIDPLOT.DAT

architecture((could be GEOM.DAT

none...) Indicate whetherlany oflthese(datasets | GEOHYD.DAT
orlinterfaces(requirelaccess/tolalshared | BOUC.DAT
resource. Please(givedetailsoflany PIEZOM.DAT
“shared[resource”((e.g.lislitld(fileldnla | PIESNNNN.DAT
file[Server, (aldatabase(onla/database RECH.DAT
server?) DISCH.DAT

HYGR.DAT
Whatlisthe mame of'the[server(that FIXHD.DAT
hosts(thelshared resourceland/or[what SPRING.DAT
is/the[“share” Mame, [if[(known. INTIV.DAT
RIVABS.DAT

(Page: 18 STAGE.DAT
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Item Details Response
InlthiscontextldTsharedvesource” RIVERLVL.DAT
means|alshared|file serverloridatabase | RIVINIT.DAT
server. [l e.thelmodulelorimodellcan WEIR.DAT
NOT beltunlonlalstandlalone AUGMENT.DAT
workstation.) TARGET.DAT

LAKE.DAT
LAKEEVAP.DAT
SUBIREG.DAT
BOUCISUB.DAT

Description Briefldescription(ofithe purpose/dfithe | Groundwater(flow thodel 0f'the Dour
moduleandlitsthodule(datasets. Chalk(catchment/inEast Kent.
(Groundwater(flow /Ifecharge étc.)

Manufacturer/Develop | Wholis/the[producerofithe module? MottMacDonaldIitd

er Pleaselgivelsuppliermameland(contact | Demeter House
addressasiwell(@s/telephone[fiumber Station[Road
andweb siteladdress, [if known. Iflwe Cambridge(CB112RS
havelalcontactiname((e.g. [anldccount
manager) for(the Supplierplease(give Jan[VanWonderen
detailsforthis/individualplusfany Jan.vanwonderen@mottmac.com
technical [dr [Support(dontact
information.

Wholislthe [producer ofithe hodule MMD
datasets?

Licenceland TPR Wholownstheldopyrightland/or MMD

position Intellectual [Property Rights[(IPR)[0/the
module?

DolyouHaveltolpaylallicence feeltolise | No
themodule?Iflso,Wwhatlis[the[“licence

basis” [M([Some lexamples [are [per[seat,

perhise, per[CPU, [“enterprise™)?
(Thislinformationis important sothat
weldanlaccurately|cost(the dptions|for
thelproject s business|case.)
Dolwelhavelaldompletedopy(of, or Yes
own, [the[software(module)sSource

code?

Arelthoduleldatasets(alllowned By [the Yes
EA?Ifnotpleaselistdetails.

Machine[dperating Whatlis [the dperating[system(on the Windows2000Professional 5.00.2195

system(and[source machinethatléxecutes/the module? (EA2000buildversion(1.6)

code Pleaselgivelpreciseversiondumber

(Windows 2000, XP, pluslanypatchreleases((e.g. (Windows

Unix étc.) 2000 [Professional, [SP2).

(FORTRAN, [C++lgtc.)
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Item

Details

Response

Inwhichldomputer language(s) [(or
with whatl(tools,) the thodulelis[coded?
Ifknown.[(Please givelanguage or[tool
namel[& [Version).

Fortran(77 [usingthe Salford FTN9S or
FTN77[compilers

Hardware specification

What!is[the [processori(speedland

2.53GHz[Pentium 4 PCwith[312Mb

scriptlwith no [user(interaction.
(Pleaselgiveldetailslof'the nature
oflthelscripti2le.g.[T\DOS(Shell”,
VBIScript, Unix|shell'script.)

e  Modulelexecuted by iser
interaction/((i.e.[the iserHasto
interact with[the hodelwhilst
executionlis[taking[place, éntering
parameters|étc.) (Pleaselgive
details|oflthetypeldfluserlinterface
[le.g. [DOSIcommandline
interaction, WindowsFormlar

(processorspeedand memory configuration/fortheimachine | RAM
memory)ofithachine thatlexecutes/the hodule? Iflthe

hardware lis[multi[processor, [please

indicatedumberofprocessors/and

specification(oflgachprocessor.

Whatlis[the(overall Examples/are: [
“architecture”(of'the e Standlalone (4 stand dlonelsystem
softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notldonnectedltothelnetwork)and
(Page: 120 generallyrunslinldlsingle
Ifhouldon 'tlknowlthe executionthreadlorlshell.)
answer|tothis e Client/Server (4(dlientlserver
question, thenlit’s system|generally runs|as|almulti|)
important|youlgivelall functionalluserlinterfacelthat
theldetailsyou have requiresid connectionlfola “backl’]
availablelabout(the end”databaselserver.)
supplier = see o nltier.[(Unlnltiersystemluses'a
previously). The desktopTclient ”[that provides
explanations|given|in limited|functionalityand both|the
the'highlighted application|functionality tierldand
“comments”are|for theldatatierlare hosted|on
guidancelonly(there separatelservers.|[It|is unlikely
may!beléxceptions). thatyouwilllhavelanymodels that
fitlthis architetcure.])

e Any/other (Ifyouldon 't ithinklit fits Thelmodel(is run(dn @ metworked PC By
any'of the'categorieslistediabove | USETS [with Windowsladministrator [rights
thenplease givelds/many details'ds withthemodelland alllits[@ssociated
possible.) files/onlthellocal [C: [drive

Method oflmodule Examples dfipossiblelexecution:
execution: e  Modulelexecutedvialbatchfilelor | Thelmodellisirunfrom/aDOS box By

typing(the hodelMame. [The todel ithen
refers(to run(specific/dontrol files.
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Item Details Response
Dialog).
DoeslthemoduleHave(to be
recompiled Beforerunningto lapply
changes/to odule datasetsand/or
boundarydonditionsets?
Sizeland mumberof Staticldata files(module(datasets) Therelarelabout(71 linput(files.
inputlfiles.[Howmany | Dynamicldata/files/(boundary Amounting to/about(8.4 Mb. [Most(of
versionslofitheselinput | conditions) these(dre(staticland don’tIchange
filesiwill youlkeepper (usually) from[runtorun. Thelrun
annum (typically)? parameters file(andthe[abstractions file
areltheisual [dynamiclinput/files((about
(Page: 121 0.14Mb). TAlltheinput(files/arekeption

Itldoesn timatter how
exactly'it’sldone, but

the(local(C:[drive. [Ifwater([dompanies
havelamodellthey [keep theirlown(copy.

therelany(tlegallangle”lon(this?)land
if[So(how (thany [versions [0f'it?

welneed|toldistinguish
betweenlAgencyluse
andTexternallparty”
usellle.g. [Water
Companies)
Estimatedlexecution Please/list(permoduledataset Runtimelislabout2h
time
Sizeland mumber/of Pleasellistiperimodule(dataset Therelareisually((dependinglon
output(files.. How options)(about(12outputlfileslamounting
many versions 0flthese tolabout223 Mb. [[Durlstrategylis[to keep
outputlfilesiwill you ALL[dutput(files/(archived) ratherthan
keep [perlannum regeneratelthem(from [ihput/file sets.
(typically)?
Utilitiesised [in Whatitilities(are hised to: MMD Havelsupplied thany [Fortran(pre
association[with the [J Createlinputlfiles/((module and[post(processors[to laccompany [the
module. datasets, boundaryIconditionlétc.) | ICMMIgroundwater(flow hodel but
[J Analyseloriview thelmodelloutput | therelisnolGUI. [Furtherlprocessinglis
(i.e.lwhattoolsldolyou [presently carried(out(by [textleditor[(TextPad),
uselto [support[yourbusiness Surfer((v7), Excel(97)and[ArcGISI(v8).
processes?)
[J  Otherltasks?
Approximate number Average fiumber 0fltimes that(the Very[variable/depending(on rfequests
oflruns performed/per | moduleldatasets/arelexecuted €ach from[Arealteams.[This[thodel Hasbeen
year year. Pleasellist[permodule(datasets. used [for(about 20 runs|this[year.
Willlexternal [parties Iffyes”, [then liow [frequently [are No, Waterlcompanies usually will(have
requiredccess(to external [parties likely [fo Wanttofiselit | theirlown[copyofithelhodel.
modelsthatluselthis perannum? (Willlthe[Agency want/to
module? retainlany [dataltheyuselor(generate (is

WL [Pelft[Hydraulics[&[Tessella




National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03) Q3896.05 October[(3[2005
Detailed[Architecture[lPesign
User[Requirements[[Pocument version[2.0c

WL [Pelft[Hydraulics[&[Tessella Cc-22



National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03) Q3896.05 October[(3[2005
Detailed[Architecture[lPesign
User[Requirements[[Pocument version[2.0c

C.3.3 4R[Recharge[Model[for{ltchen

Item Details
Region SOUTHERN
Contactliame PAULSHAW
AgencyContact(Tel No[(Internal (& 01903(832186
External)
Technical[details
Item Details Response
Module((like Please(givelname(dnd Wersionmumber. | RRR0O34CC.EXE
Modflow88, Iflihlany(doubtlthenpleaselist(all the
Z00OMQ3Dletc.) executablenames/thatyouhisel(e.g.
progl.exe,test2.exe).
(Manufacturerland Version number for
Windows!based|executables danlbe
foundbylinterrogating|theproperties
dialoglbox|and|selectingthe " Version”
tab.)
Dolalusernameand Giveldetailsoflany method 0fluser No
password|[orother authentication. DOMNOT (istlany
security theasures passwords. (Givelthenameand tel,. No
restrictlaccess/tolthe oflthe[Agencydontactthat knowsthe
“module”? authentication(details((i.e. the
username (& [password).
Module datasets Listmames[0flhoduleldatasets Nolshared resources (all kepton(C:)
required|(to be (probably [referencetolarealand Rainfallgrids((LGRD)
migrated into niew applicationtype). Daily PE(PE03.PRN)
architecture((could be Spatial(datasets:
none...) Indicate whetherlany 0f these(datasets | Raprun04.csv
orlinterfaces(requireldccess/tola/shared | Rip0Ol.csv
resource. Please(givedetailsoflany WatOl.csv
“shared[resource”(e.g.lislitld(fileldnla | Cylwod06.csv
filelserver, dldatabaselon/dldatabase Cylag06.csv
server?) Cy[pa06.csv
Cybar06.csv
Whatlisthe mame of'the[server(that Stiwod06.csv
hosts/thelshared(resourceland/or what Stlag06.csv
islthe[share”Mame, lif known. Stipa06.csv
Stbar06.csv
(Page: 23 Geolil5.csv
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Item Details Response
InlthiscontextldTsharedvesource” PeidO1b.csv
means|alshared|fileserverloridatabase | Pefac02.csv
server. [l e.thelmodulelorimodellcan Catchi02.csv
NOT beltunlonlalstandlalone Rdecayl12.csv
workstation.) Lag20.csv

Leak02.csv

Description Briefldescriptionofithe [purpose/dfithe | ENTECI4R rechargemodel for(the
moduleland itsmodule(datasets. Itchen Chalk (catchment ih Hampshire
(Groundwater flow /Irechargelétc.)

Manufacturer/Develop | Wholis/thelproducer(ofithe module? ENTECUK ILtd

er Pleaselgivelsuppliernameland(contact | 17[Angel(Gate
address|aswell[astelephone Humber CityRoad
andweb (siteladdress, if known. Tfwe LondonEC1V2SH
havelalcontactiname((e.g. [@nldccount
manager) forlthe supplier/please(give Tim[Power
details forthisihdividual pluslany POWET@ENTECUK.CO.UK
technical[or [Support(contact
information.

Wholis the[producer 0fithe thodule ENTEC
datasets?

Licenceland TPR Wholowns [theldopyrightland/or ENTEC

position Intellectual Property Rights(IPR) 0 the
module?

Dolyoulhavetolpaylalicencefeetoiise | No
the todule? Ifso, What(is the[“licence

basis” [1l(Some [éxamples [are [per(seat,
perhise,per[CPU, Tenterprise™)?
(Thislinformationlis importantsothat
welcanaccuratelylcostthedptions|for
thelproject s business|case.)
Dolwelhavelalcompletecopy (of,[0r No
own, [the[software[(module)(Source

code?

Arelthoduleldatasets(alllowned By the Yes
EA?Ifnotpleaselistidetails.

MachineOperating Whatlis[theloperatingSystem(on[the Windows 2000 Professional(5.00.2195

systemand[source machine [that[éxecutes/the hodule? (EA2000buildversion(1.6)

code Pleaselgivelpreciseversiondumber

(Windows 2000, XP, pluslanypatchreleases((e.g. 'Windows

Unix etc.) 2000(Professional,[SP2).

(FORTRAN, [C++létc.)

Inwhichldomputerlanguage(s) ((or Fortran[77
withWwhatltools,) the modulelis[coded?
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Item Details Response

Ifknown. [(Please(give(language ortool

namel& [Version).

Hardwarespecification | Whatlisltheprocessor(speedland 2.53GHz(Pentium /4 PCwith(512Mb
(processor(speed [and memory configuration(fortheimachine | RAM
memory)[dfimachine thatlexecutes/the thodule? Iflthe

hardware lis[multi[processor, [please

indicate dumber(ofprocessors/and

specificationlofleachprocessor.

Whatlis[the(overall Exampleslare:[]
“architecture”(0fTthe e Standalone (4[standldlonelsystem
softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notlconnectedltothelnetwork)land
(Page: 125 generallyrunslin|adlsingle
Ifyouldon 'tlknowlthe execution(threadorishell.)
answerltolthis e Client/Server (4ldlient'server
question, [thenlit’s system|generallyfuns|as|almulti]
importantyougivelall functionalluserlinterfacelthat
theldetails'you'have requires|dlconnectionto'a “back!]
availablelabout(the end”databaselserver.)
supplier=isee e nltier.[(Un(n!fiersystem(usesd
previously). The desktopclient ’[thatprovides
explanations|givenin limited|functionality and both|the
the highlighted application/functionality ltierland
“comments " arefor theldatalfierlarelhostedion
guidancelonly!(there separateservers.[JItlis unlikely
may be exceptions). thatyoulwilllhavelany models|that
fitlthislarchitetcure.])

e Anylother (Ifyouldon tthinkit fits | Themodellis runionlametworked PClby
anyofithe categories(listediabove | userswith Windowsladministrator rights
thenplease givelds|many details'as | With'themodelland alllits/associated
possible.) fileslon(thelbcal(C:drive

Method oflmodule Examples dfipossiblelexecution:

execution: e  Moduleléxecutedlviabatchfilelor | Thethodellisrunfrom@MOS box By
scriptiwith o [user linteraction. typingthe hodel Mame. [Thehodel then
(Pleaselgiveldetails|of ithe nature asksforldlrun(control(file mame.
oflthelscripti=le.g.["DOSShell”,
VBScript, [Unix|shell script.)

e  Modulelexecuted by ser
interaction/((i.e. [theiser has/to
interactwith the modelwhilst
executionlistaking[place, lentering
parameters|étc.) (Pleaselgive
detailsoftheltypelofluserlinterface
[Te.g. [DOSIcommand line
interaction, Windows Form or
Dialog).
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Item Details Response
Doeslthethodulehaveto be
recompiled Beforerunning(to lapply
changes [to module(datasetsand/or
boundarycondition|sets?
Sizeland mumber(of Staticldata files(module(datasets)
inputlfiles.[Howmany | Dynamicldata/files/(boundary Completefile[setsare kept/fori@very
versions(ofitheselinput | conditions) simulation run
fileslwill lyoukeep[per
annum (typically)? 18[.CSVfiles[(about2Mb)
26,298 [rainfallgrid files[(629Mb)
(Page: 126
Itldoesn 'timatterlhow
exactlylit’sldone, lbut
welneedtoldistinguish
betweenlAgencyluse
andTexternallparty”
usellle.g. [Water
Companies)
Estimatedlexecution Pleasellistiperimodule(dataset Runltimelislabout4h
time
Sizeland mumber(of Please/list(permoduledataset
outputlfiles.. How Run(record(LREC), Input/trace(.DET)
many versions 0flthese andwarning ((WAR) files((17.5k).
output/fileswillyou
keeplperlannum .OUT [results/files[(66k)
(typically)?
Completefile[setsare keptfor/dvery
simulation run
Utilitiesised [in Whathitilities(aretised [fo: No(GUILIExcellandSurfer(are hised for
associationwiththe [J  Createlinputlfiles/((module preland(post/processing.
module. datasets, boundary [conditionetc.)
[1  Analyseldr(view the thodel [Qutput
(i.e.whattools[doyoupresently
uselto[support(yourbusiness
processes?)
[l Otherltasks?
Approximate mumber Averagedumber(ofitimes that(the ThismodelisMotlyet(ih ise.
oflruns/performediper | moduleldatasets/arelexecutedleach
year year.[Please listpermoduleldatasets.
Willlexternal [parties IfItyes”, lthenhow [frequently [are No, Water(companies luisuallywill have
requirelaccess/to external [parties likely [to Wanttohiselit | theirlownlcopyofithehodel.
models(thatselthis perlannum? (Willithe[Agency wantto
module? retainlany(dataltheyuselor(generate (is
therelany!flegallangle” lon(this?)land
if'soliow[thany Wersions[0fTit?
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C.3.4 Modflow[VKD[for{ltchen
Item Details
Region SOUTHERN
Contactliame PAULSHAW
AgencyContact(Tel No[(Internal (& 01903(832186
External)
Technical[details
Item Details Response
Module((like Please(givenameland Wersionmumber. | MFIVKDI.EXE
Modflow88, Iflihlany(doubtlthenpleaselist(all the
Z00OMQ3Dletc.) executablenames/thatyouhise((e.g.
progl.exe, test2.exe).
(Manufacturerland Version number [for
Windows!based|executables danlbe
foundbylinterrogating|thelproperties
dialoglbox|and|selectingthe " Version”
tab.)
Dolalusernameand Giveldetailsoflany method dfluser No
password|[orother authentication. DOMNOT (istlany
security theasures passwords. (Givelthenameand tel,. No
restrictlaccess/tolthe oflthe[Agencycdontactthat knowsthe
“module”? authentication(details((i.e. the
username|(& [password).
Moduleldatasets Listmames(ofimodule(datasets Nolshared resources (all keptlon(C:)
required(to be (probably [referenceltolarealand Filenames(depend(onrunID.
migrated (into niew application(type). .OCI(MODFLOW Igutput(dontrol)
architecture((could be .PCGI(MFsolver)
none...) Indicate whetherlany [0f these datasets .BASI(MF [basic/file)
orlinterfacesrequireaccessltolalshared | .BCF(MF bceflfile)
resource. Please(give details0flany NAMI(MF nam/file)
“shared[resource”(e.g.lislit/d(fileldnla .WELI(MF wells file)
filelserver, dldatabase(on/dldatabase .STRI(MF streams file)
server?)
Whatlisthe mame [of'the[server(that
hoststhelshared resourceland/or[what
is/the[“share” Mame, [if[(known.
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Item

Details

Response

(Page: 28
Inlthis(dontextldTsharedBesource”
means|alsharedlfileserverloridatabase
server. I e.thelmodulelorimodellcan
NOTbevunlonlalstandlalone
workstation.)

Description

Briefldescription (0flthe [purpose dfithe
module andlitshodule(datasets.
(Groundwater flow /Irechargelétc.)

Groundwater flow model (0fthe Ttchen
Chalk[catchment(in ([Hampshire

Manufacturer/Develop
er

Wholis[the[producer(ofithe module?
Pleaselgivelsupplierinameland(contact
address|aswell[astelephone Humber
andweb (siteladdress, if known. Tfwe
havelalcontactiname((e.g. [@nldccount
manager) forlthe supplier/please(give
details(forthislindividual plus/any
technical[or [Support(contact
information.
Wholisltheproducer(ofithe module
datasets?

ENTECUK Ltd
17[Angel (Gate
CityRoad
LondonEC1V[2SH

TimPower

POWET@ENTECUK.CO.UK

ENTEC

Licenceland TPR
position

Wholowns theldopyrightland/or
Intellectual Property Rights(IPR) 0 the
module?

Dolyoulhavelto pay(allicence feelto ise
the todule? Ifso, What(is the[“licence
basis” [1l(Some [éxamples [are [per(seat,
perhise,per[CPU, Tenterprise™)?

(Thislinformationlis importantsothat
welcanaccuratelylcostthedptions|for
thelproject s business|case.)

Dolwelhavelalcompletecopy (of,[0r
own, [the[software[(module)(Source
code?

Arelthoduleldatasets(alllowned By the
EA?Ifnotpleaselistidetails.

Environment(Agency

Yes

Yes

Machineldperating
systemand[source
code

(Windows 2000, XP,
Unixlgtc.)
(FORTRAN, [C++létc.)

Whatlis[theloperatingSystem(on[the
machinethatléxecutes/themhodule?
Pleaselgivelpreciseversiondumber
pluslanypatchreleases((e.g. 'Windows
2000(Professional,[SP2).

Inwhichldomputerlanguage(s) ((or
withWwhatltools,) the modulelis[coded?

Windows 2000 Professional(5.00.2195
(EA2000buildversion(1.6)

Fortran 77 [{VKD modified Wersion of
the USGSMODFLOW96(code)
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Item Details Response

Ifknown. [(Please(give(language ortool

namel& [Version).

Hardwarespecification | Whatlisltheprocessor(speedland 2.53GHz(Pentium /4 PCwith(512Mb
(processor(speed [and memory configuration(fortheimachine | RAM
memory)[dfimachine thatlexecutes/the thodule? Iflthe

hardware lis[multi[processor, [please

indicate dumber(ofprocessors/and

specificationlofleachprocessor.

Whatlis[the(overall Exampleslare:[]
“architecture”(0fTthe e Standalone (4[standldlonelsystem
softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notlconnectedltothelnetwork)land
(Page: 29 generallyrunslin|adlsingle
Ifyouldon 'tlknowlthe execution(threadorishell.)
answerltolthis e Client/Server (4ldlient'server
question, [thenlit’s system|generallyfuns|as|almulti]
importantyougivelall functionalluserlinterfacelthat
theldetails'you'have requires|dlconnectionto'a “back!]
availablelabout(the end”databaselserver.)
supplier=isee e nltier.[(Un(n!fiersystem(usesd
previously). The desktopclient ’[thatprovides
explanations|givenin limited|functionality and both|the
the highlighted application/functionality ltierland
“comments " arefor theldatalfierlarelhostedion
guidancelonly!(there separateservers.[JItlis unlikely
may be exceptions). thatyoulwilllhavelany models|that
fitlthislarchitetcure.])

e Anylother (Ifyouldon tthinkit fits | Themodellis runionlametworked PClby
anyofithe categories(listediabove | userswith Windowsladministrator rights
thenplease givelds|many details'as | With'themodelland alllits/associated
possible.) fileslon(thelbcal(C:drive

Method oflmodule Examples dfipossiblelexecution:

execution: e  Moduleléxecutedlviabatchfilelor | Thethodellisrunfrom@MOS box By
scriptiwith o [user linteraction. typingthe hodel Mame. [Thehodel then
(Pleaselgiveldetails|of ithe nature asksforldlrun(control(file mame.
oflthelscripti=le.g.["DOSShell”,
VBScript, [Unix|shell script.)

e  Modulelexecuted by ser
interaction/((i.e. [theiser has/to
interactwith the modelwhilst
executionlistaking[place, lentering
parameters|étc.) (Pleaselgive
detailsoftheltypelofluserlinterface
[Te.g. [DOSIcommand line
interaction, Windows Form or
Dialog).
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Item Details Response
Doeslthethodulehaveto be
recompiled Beforerunning(to lapply
changes [to module(datasetsand/or
boundarycondition|sets?
Sizeland mumber(of Staticldata files(module(datasets) Thelstandard MODFLOW [file[set(as
inputlfiles.[Howmany | Dynamicldata/files/(boundary follows (incorporatingmodifications for
versions(ofitheselinput | conditions) VKD):
fileswilllyoukeep(per .0C
annum (typically)? .BAS
.BCF
(Page: (30 .RCHiI(recharge)
Itldoesn 'timatterlhow .WEL
exactlylit’sldone, lbut STR
welneedtoldistinguish PCG
betweenlAgencyluse NAM
andTexternallparty”
usellle.g.[Water Complete file[setsare keptfor/@very
Companies) simulationrun
Estimatedlexecution Pleasellistiperimodule(dataset Runltimelislabout2h
time
Sizeland mumber(of Please/list(permoduledataset Heads/Qutput(file[((HDS) (324 Mb
output/files.. How Flowsloutputfile[(CS1(or[CBB)648Mb
many versions 0flthese Completefile sets(are keptforlevery
output/fileswillyou simulation run
keeplperlannum
(typically)?
Utilitiesused [in Whatutilities/are ised to: No[GUIbut/Groundwater [Vistas(can(be
associationwiththe [J Createlinputlfiles((module usedlin[somestages|(initial filesetup,
module. datasets, boundarylcondition(étc.) | displayslofiparameter distributions)land
[1  Analyselorviewtheimodelloutput | Excel,[Surfer,[ArcGIS(and TextPad/are
(i.e.whattools[doyoupresently usedalso. (ENTECtilities (Fortan
uselto supportlyourbusiness utilityland [Excel [Spreadsheets) are:
processes?) heads[time series Z=[HEADTIMOO[(XLS)
[1  Otherltasks? head/contours 2(HEDSURFX
river flows TNISTRTIMO00
accretion [profiles 2[ACCPROF
river/GW linteractions =[SPLOMANY
water(balances 2 ZONBD250
Approximatenumber Average iiumber 0fltimes that(the Thismodellis Motlyetlin lise.
oflruns [performed/per | module(datasets/arelexecuted €ach
year year.[Rlease [list[permodule(datasets.
Willlexternal parties Iffyes”, lthenhow [frequently lare No,Waterlcompanies lisuallywill have
requiredccess[to external [partieslikely fowant(toluselit | theirlown[copy ofithemodel.
models(thatuselthis perlannum? (Willithe[Agency want(to
module? retainlany(dataltheyise(or(generate (is
therelany(legallangle”lon(this?)land
if'soliow thany [Versions0fTit?
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Item

Details

Response
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C.4 Information[tegarding[modules[{ Thames[Region
Item Details

Region Thames

Contactliame Nigel Hoad

AgencyContact(Tel No[(Internal (&

External)
Technical[details
Item Details Thames
Module((like Please(givename(dnd Wersionmumber. | Recharge...
Modflow88,[Z00OMQ3D | Iffih/any(doubtlthen(pleasellist/all’the e CatchMod/(bespoke Thames
etc.) executablenames/thatyouhise((e.g. code).[Eachldatchment(has/its[0wn
progl.exe,test2.exe). modified(version/(file[formats(are
thelsame).
(Manufacturerland[Version miumber for
Windowsbased @xecutables(can(be Groundwater flow
found by linterrogating the [properties e Modflow96((2)
dialogbox land/selectingtheVersion” | o  Modflow VKDI(2)
tab.) e ICMM((intended foBereplaced)
Dolalisernameland Giveldetails/oflany method (offuser None
password|or other authentication. DOMNOT istlany
security heasures(restrict | passwords.Giveltheamelandtel,. No
access/tolthe“module™? | oflthe[Agency(contact/thatknowsl[the
authentication(details((i.e. the
username (& [password).
Module(datasets Listmames(dfimodule(datasets Modflow96...
required(tobemigrated | (probablyreferencetolarealand e  Mimram/(Entec)
into mew (@rchitecture application(type). e Itchen((Entec)

(could(belrone...)

Indicatelwhether/anyof’theseldatasets
orlinterfacesrequire(dccesstola/shared
resource. Pleaselgive detailsoflany
“sharedresource”((e.g. is(it[afile(on(a

Modflow VKD...
o Kennetl(Atkins)
o  Upper(Colne 3 Gade(ESI)

ICMM...
e LondonBasin[(MottMcDonald)
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Item Details Thames
file[Server, (aldatabaseOnld database
server?)
What(isthe mame[0flthe [Server(that
hoststhe shared resource [@nd/orwhat
isthe“'share” mame, if[(known.
(Page: 33
Inlthisldontextla['sharedresource”
means|alshared|file serverlorldatabase
server. [l e.[thelmoduleorimodellcan
NOT bevunlonlalstandlalone
workstation.)
Description Briefldescription ofithe[purpose(dfithe | Upper(LeelIMimran(Entec)
modulelanditsthoduledatasets. e Low(flow(studies
(Groundwater flow /Irechargelétc.)
Itchen[(Entec)
. L2
Kennet[(Atkins)
e CAMS
e  Abstraction/licencing
Upper(Colne MGade(EST)
e Lowflow(studies

LondonBasin(MottMcDonald)

. .2
Manufacturer/Developer ]| Wholis/theproducerofithe hodule? Seelabovelandbelow
Pleaselgivelsuppliernamelandcontact
address(asiwell(@s/telephone[fiumber
andweb(siteladdress, if known. Ifwe
haveld(dontactnamel(e.g.[anlaccount
manager) for(the supplier(please(give
details for/thisindividual pluslany
technical [0r [Support(dontact
information.
Wholis the[producer 0fthe hodule
datasets?
Licenceland IPR [position[ | Wholownsthelcopyrightland/or Catchmod
Intellectual (Property Rights((IPR)olthe | ¢ IPR:[EA
module? e Nollicensefees
e  Openldode;modifcations(can(be
Dolyoulhaveltolpay!(allicence(feeltotse made [to the dode
thelmodule? Iflso, whatlis[the[licence | ¢  Datasets
basis” [1l([Some eéxamples [are [per(seat, —  Ownedby EA
perhise, per[CPU, [“enterprise”)? —  They'are@tesultof

commissions[foconsultants.
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Item Details Thames
(Thislinformationlis limportant|sothat
welcanlaccuratelylcosttheloptionslfor | Modflow96
thelproject s business|case.) e [PR:MISGS
e Nollicense/fees
Dolwelhavelalcomplete Gopy [0f, lor e Open(code; modifcations/danBe
own, [the[software (module)Source made [fo the dode
code? e Datasets
— OwnedbyEA
Arelthoduleldatasets(alllowned By [the —  They@re@tesultof
EA?(fnotlpleaselist/details. commissions [foconsultants.
Modflow VKD
e [PR:USGS
e Nollicense/fees
e Openlcdode;modifcations(can(be
made(to the/code
e Datasets
— OwnedbyEA
—  Theylarelalresultiof
commissions [foconsultants.
ICMM
e [PR:MottMMcDonald[?
e Nollicensefees
e Openlcdode;modifcations(can(be
made/totheldode(?
e Datasets
— OwnedbyEA
—  Theylarelalresultiof
commissions [foconsultants.
MachineOperating Whatlis[theloperatingSystem(on[the Windows 2000
systemland[sourcelcode machinethatléxecutes/themodule?
(Windows 2000, XP, Please(givelpreciseversion number
Unix/[etc.) plus/any [patch(releases((e.g.[Windows
(FORTRAN, [C++letc.) 2000(Professional,[SP2).
Fortran(77.
Inwhichldomputerlanguage(s) ((or
with whatltools,) (the hodulelis[coded?
Ifknown.(Please givelanguage or[tool
name!& [vVersion).
Hardwarespecification Whatlis [the [processor speed [and Standard PC
(processor(speedand memory[configuration forthe machine | SeelFeasibilityreportlappendix.
memory)ofithachine thatlexecutes/the hodule? Iflthe
hardware lis[multi[processor, [please
indicatedumberofprocessors/and
specification(oflgdachprocessor.
Whatlis[the(overall Examples|are:[] Runlstand(alone with dnetwork dard.
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Item Details Thames

“architecture” [0fthe

Stand(alone (4 standdlonelsystem

softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notlconnectedltothelnetwork)land
(Page: (35 generallyvunslin|dlsingle
Ifhouldon 'tlknowlthe executionthread|orlshell.)
answer to\this\question, | e  Client/Server (4/clientserver
thenlit’simportant you system|generallyruns|dsalmulti’)
givelalltheldetailslyou functionalluserlinterfacelthat
havelavailablelabout|the requires|d|connectionto'a “back!
supplierd(see end”databaselserver.)

previously). The
explanations|givenlinlthe

nltier. (Ann tier systemuses|d
desktop!client ”[thatprovides

highlighted"comments” limited functionalityldndboth|the
are for\guidancelonly application/functionalitytierland
(therelmay|be theldatalfierlarelhosted|on
exceptions). separatelservers. |[Itis unlikely
thatoulwilllhavelanylmodels|that
fitlthislarchitetcure.])

e  Anylother (Iflyouldon 'tithinklit|fits
anylofltheldategories|listedldbove
then|pleasegiveldsimany\detailslas
possible.)

Method oflmodule Examples dfipossiblelexecution: Scripts; DOS[emdine.
execution: e  Modulelexecuted viabatch filelor

scriptwith no[userlinteraction.
(Pleaselgiveldetailslofithe nature
oflthelscripti=le.g.["DOSShell ",
VBScript, [Unix|shell script.)

Module lexecuted by iser
interaction/((i.e. [theiser has/to
interactwith the modelwhilst
executionlistaking[place, lentering
parameters|étc.) (Pleaselgive
detailsoftheltypelofluserlinterface
[le.g. [DOSIcommand line
interaction, Windows Form or
Dialog).

Doeslthemodule have o bBe

Nouser interaction [(apart from
selecting the maming [oflthe [dutput
files)

Canlgivelyoufeedback iflthereldre
errors. [Therelislallog

recompiled beforerunning tolapply
changestomodule(datasetsand/or
boundary(dondition|sets?

Sizeland number (oflinput | Staticldatalfiles(module(datasets) e Kennet:300Mb
files.[How hanyversions | Dynamicldatalfiles/(boundary e LondonBasinmodel:[100Mb

ofltheseinput fileswill conditions) e Mimram: 150 Mb
youlkeep [perlannum e Colne:[300Mb
(typically)?
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Item

Details

Thames

(Page:136

Itldoesn 'timatterlhow
exactlylit 'sldone, lbutiwe
need|to distinguish
betweenlAgencyluseland
“externallparty” luselll]
e.g.[Water Companies)

Estimated executionfime[]

Pleasellistiperimodule/dataset

Sizeland mumber (0f Pleaselistper module(dataset e Kennet:[2[Gb((0120times/yr)
outputlfiles.. Howmany e LondonBasinimodel: 1GbI(0(5
versions[0fltheseldutput times/yr)

fileswilllyou keep per e Mimram:[1Gb(010times/yr)
annum(typically)? e Colne:2(Gb (010 times/yr)
Utilitiesused [in Whatutilitiesare ised to: Fullrangelofipreland [post(processors
association with the [l Createlinput/files/(module forléach(module.

module. datasets, boundaryIcondition/étc.)

[1  Analyselor(viewthelmodel/output | (Nigel Hoadwill producelanational
(i.e.lwhattools[dolyoupresently listlofpre @nd[post [processing [tasks)
uselto supportlyourbusiness
processes?)

[l Otherltasks?

Approximatemumberof | Averagemumber(ofitimes/thatithe 10[runs
runs(performed/peryear | module/datasets/areléxecutedéach

year.Rlease [listpermodule(datasets.

Willlexternal parties Iffyes”, lthenhow [frequently lare Yes.
requireldccess/tolihodels | externallparties likelytowant(to ise /it
thatuselthisimodule? perlannum? (Willlthe[Agency Want [to (Cannotldivulge[datalabout

retainlanydataltheyuselor(generate (is
therelanyflegallangle”lon(this?)land
if'soliow thany Versions0fTit?

abstractions(less/than(3 [years(old.)
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C.5 Information[tegarding[modules[}[Anglian[Region
Item Details
Region Thames, [Southern, [Anglian
Contactmame Mark Grout
David[Seccombe

AgencyContact(Tel No[(Internal (&

External)
Technical[details
Item Details Anglian
Module((like Please(givelname(dnd Wersionmumber. | Recharge...
Modflow88,[Z00OMQ3D | Iflih/any/doubtlthen(pleasellist/all’the e 4R
etc.) executablenames/thatyouhisel(e.g.
progl.exe, test2.exe). Groundwater flow
e  ModflowVKDI(6)
(ManufacturerlandVersionnumber(for | e  Birmingham University bespoke
Windows[basedeéxecutablescanbe code(Lincoln(Chalk)
found by linterrogating the [properties e Birmingham University bespoke
dialogBox[andiselectingthe*Version” code(Southern Limestone)
tab.)
Dolalusernameand Giveldetailsoflany method 0fluser None
password|[orother authentication. DOMNOT istlany
security measures(restrict | passwords. Givelthenamelandtel,. No
accessltolthemodule”? | oflthe[AgencyIcontact/thatknowsthe
authentication(details((i.e. the
username (& [password).
Moduledatasets Listinames(dfimodule(datasets Modflow VKD...
required(tobemigrated | (probablyreferenceltolarealand e 6lmhodels/(underidevelopment)
intomew architecture applicationtype). e development6f2 @dditional

(couldbemone...)

Indicate whetherlany 0f these datasets
orlinterfacesrequire dccess/tola/shared
resource. Please(give details 0flany
“shared[resource”(e.g.lislit/d(fileldnla
file[Server, (aldatabase(onla/database
server?)

What(i5sthe mame[ofTthe Server(that
hosts(theshared resourcednd/orwhat
is/the[“share” Mame, [if[(known.

models foreseen [for(replacement
oflmhodels listed hereafter

BespokeBirminghaml(dode. ..

e Lincoln/Chalk

e Southern/ILimestone
(tolbelreplaced by Modflow [models)
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Item Details Anglian
(Page: (38
Inlthis|contextldTsharedvesource”
means|alsharedfile serverloridatabase
server. [l e.thelthoduleloriimodel can
NOT'belvunlonlalstand'alone
workstation.)
Description Briefldescription ofithe[purpose(ofithe | Modflow models((6)...
moduleland itsmodule(datasets. e CAMS
(Groundwater flow /Irechargelétc.) e  Abstractionllicencing
o .7
Lincoln(Chalk...
e  operational Water fesource
management
SouthernLLimestone. ..
. .2
Manufacturer/Developer[]| Wholisthelproducer(ofithemodule? Seelaboveland below
Please(givelsupplieriameland contact
address asiwell (@stelephone[fiumber
andweb(siteladdress, if known. Tfwe
havelalcontactiname((e.g. [anldccount
manager) for(the Supplierplease(give
detailsforthisindividual pluslany
technicalldr [support/contact
information.
Wholis[the[producerofithe module
datasets?
Licenceland PR [position[| Wholownslthelcopyrightland/or 4R
Intellectual Property Rights((IPR)0lthe | ¢ IPR:[Entec
module? e Licenselfeesapplied

Dolyoulhaveltolpay/(allicence(feeltoise
themodule?Iflso,Wwhatlis[the[“licence
basis” [M([Some lexamples [are [per[seat,
perhise, per[CPU, [“enterprise”)?

(Thislinformationlis important sothat
weldanlaccurately|cost(the dptions|for
thelproject s business|case.)

Dolwellavelalcomplete/dopy [0f, (Or
own, [the[software (module)Source
code?

Aremoduleldatasetsalllowned by [the
EA?Ifmotlpleaselistidetails.

Modifcations(canbetade(to the

code

Datasets

—  OwnedBy[EA

—  Theylarelalresultiof
commissions [fo[consultants.

Modflow VKD

IPR:[USGS

Nollicenselfees

Openldode; modifcations(can be

madelto theldode

Datasets

—  OwnedBy[EA

—  Theylarelalresultiof
commissions [fo[consultants.
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previously). The
explanations|givenlinlthe
highlighted"comments”’
arelforguidancelonly
(theremaylbe
exceptions).

e nltier.[(Unln!tiersystem(usesd
desktopTclient ”[that provides
limited|functionalityand both|the
application/functionalitytierland
theldataltierlarelhostedlon
separatelservers.[It|is unlikely
thatyoulwill havelanymodels that

fitlthisarchitetcure.])

e Anylother (Iflyouldon tithinklit|fits
anylofltheldategories|listedldbove
thenpleaselgivelas'many|details|as

Item Details Anglian
Birmingham Bespokelcodes
e [PR:Birmingham(University
e Nollicense/fees
e Openldode;modifcations(can(be
madeltotheldode(?
e Datasets
—  OwnedbyEA
—  Theylarelalresultiof
commissions [foconsultants.
MachineOperating Whatlis[theloperatingSystem(on[the Windows2000/XP
systemland/source/code machinelthatleéxecutes themodule?
(Windows 2000, XP, Please(givelprecise[version number
Unix étc.) plus/any [patch(releases((e.g.[Windows
(FORTRAN, [C++étc.) 2000 Professional,[SP2).
Inwhichldomputerlanguage(s) ((or
with whatl(tools,) (the hodulelis[coded?
Ifknown.(Please give(language ortool
namel[& [Version).
Hardware specification What!is[the [processori(speedland Modern(desktopPCs
(processor(speedand memory[configuration for the hachine
memory)ofithachine thatlexecutes/the hodule? Tflthe
hardware lis[multi[processor, [please
indicatedumberofprocessors/and
specification(ofldachprocessor.
Whatlis(the/overall Examples (are:[ | Runs(on/the(desktop.
“architecture” 0flthe e Standlalone (4 stand|alonelsystem
softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notldonnectedlto thelnetwork)and
(Page:139 generallyrunslinldlsingle
Ifvouldon 'tknow|the execution(thread orshell.)
answerltolthis|question, e Client/Server (4[client(server
thenlit's importantyou systemgenerallyFunsasamulti’)
givelallltheldetails you functionalluserlinterfacelthat
havelavailablelaboutthe requires|dlconnectionltola “back!)
supplier=isee end”’ldatabaselserver.)
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Item Details Anglian
possible.)
Method/6flmodule Examples/ofipossiblelexecution: Batchfiles/(viaDOS)
execution: e  Modulelgxecutedvialbatchfileldr
scriptlwith no [user(interaction.
(Pleaselgiveldetailslofithe nature
oflthelscriptZle.g.[T\DOS(Shell”,
VB(Script, [UnixIshelllscript.)
e  Modulelexecuted by iser
interaction/((i.e.[the iserHas to
interact with(the hodelwhilst
executionlis[taking[place, leéntering
parameters|étc.) (Pleaselgive
details|oflthetypeldfluserlinterface
[le.g.[DOSIcommand line
interaction, [Windows Formlor
Dialog).
DoeslthemoduleHave[to be
recompiled Beforerunningtb lapply
changes/to hodule datasetsand/or
boundarydonditionsets?
Sizeland iumberoflinput | Staticldatal(files(module(datasets) Inputlfiles(generatedwith [the recharge
files.[How thany Versions | Dynamicl(datalfiles((boundary modules/dre(oflalsimilar(size(as thelthe
ofltheselinput fileswill conditions) head(filesl((3MB [per timestep(?)
youkeep[periannum
(typically)?
(Page:140
Itldoesn 'timatter how
exactlylit 'sldone, butiwe
need(todistinguish
betweenlAgencyluseland
“externallparty ”luse!l]
e.g.[Water Companies)
Estimatedlexecution(time[ | Pleaselist/permoduleldataset Typicalimodule runtime: (1215 hours
(44[yearTun)
Sizeland mumber/of Pleasellistiperimodule(dataset ExamplelNorfolklmodel...
outputlfiles.. How thany
versions/ofltheseloutput 1. Outputlfile:[14GB hinzipped (cell
filesiwill youlkeepper bycell flowsl[for(44[years)
annum/(typically)? 2. Head[file[1.6([GB (matrix 6f Heads
perltimelstep [per(layer)
Thisis justfor1outlof/6models.The
intention (is tolink [moduledatasets
together(insingle(datasets(in [the future.
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Item Details Anglian
Youwould normally [@xtract/alsmall
subset/from ‘the[Modflow (output/file.
Utilitiesised [in Whatutilities(are ised to: Fullrangelofipre and [post(processors
association[withthe [1 Createlinput(files/((module forléachimodule...
module. datasets, Boundary condition/étc.)
[l Analyseldriview(thelmodel Qutput | ¢  GroundWater(Vistas
(i.e.[whattools[doyoupresently e  Access,Excel
uselto [supportlyourbusiness e ArcGIS
processes?) e  Bespoke Fortran tilities for
" Otherltasks? extractingresults, like. ..
— timeseries
—  Grids
—  Waterlbalances/(zone budgets:
specifylanlarea, [extracts(all
the [flows)
Approximate iumber(of | Averagemumber(ofitimes/thatithe Notknownat[present.
runsperformed peryear | moduleldatasets/arelexecuted dach Runstandard (setoflruns[twice per
year.[Please listpermoduleldatasets. year.
Maybe batchiip funs(eévery 3 [months.
Willlexternal parties Iffyes”, lthenhow [frequently lare Entec/douldrun(thelsystem(remotely
requireldccesstollihodels | externallparties/likely towanttouselit | (oncelthelsystemlis/donfiguredland
thatuselthisimodule? perlannum? (Willlthe[Agency Want [to calibrated).
retainlany(dataltheyise(or(generate (is
therelany!(tlegallangle” onthis?)land Results/oflmodule datasets may [be
if[solhow (thany [versions [0f'it? communicated With[parties(outside[EA,
likeWater[Companies.

Secondary(database (SQL [Server)lield by [Entecland thadelavailable byit’s[Extranet. The
databaseloldsvalidated input(data. [EA [Wwants [fomaintain(this[databasewithin[the [0wn
organisation(inthe future.
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C.6 Information[tegarding[modules[{Northwest[Region
Item Details

Region NorthWest

Contactlname Simon|(Gebbett

AgencyContact(Tel No[(Internal (&

712112027,101925(542027

External)
Technical[details
Item Details Response
Modulel(like Pleaselgivedameland versionmumber. | Modflow[98I(aspartl0filGW V)=
Modflow88, Iflinlany(doubtithenpleaselist(all the windows[version.
Z00OMQ3Dlétc.) executablemames(thatlyoulusel(e.g.
progl.exe, test2.exe). ICMM
(Manufacturerland Versionnumber for
Windows!based|executables danlbe
found|bylinterrogating|theproperties
dialoglbox|and|selectingthe "t Version”
tab.)
Dolahisernameland Giveldetails/dflany hethod (offuser NA
password|[or other authentication. DOMNOT istlany
security theasures passwords. [Givelthe nameland tel,. No
restrict/dccesstothe oflthe[Agencycontactthat knowsthe
“module”? authentication(details((i.e. the
username (& [password).
Moduledatasets Listmames[ofhodule(datasets Wirral = Modflow
required|(to be (probably [referenceltolarealand East/Cheshire 4 Modflow
migrated (into iew application(type). Sefton = Modflow
architecture((couldbe Fylde IICMM
none...) Indicatewhether/anyof’theseldatasets
orlinterfacesrequire(dccesstola/shared
resource. Pleaselgive details0flany
“sharedresource”((e.g. is(it/alfilelon(a
file[Server, laldatabaseOnld database
server?)
Whatlisthe name(ofithe(serverthat
hosts(thelshared resourceland/or[what
isthe[“share” Mame, if[(known.
(Page: 42
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Item Details Response
Inlthis(dontexta'sharedBesource”
means|alshared|fileserverloridatabase
server. [l e.thelmodulelorimodellcan
NOT'belvunlonlalstand alone
workstation.)
Description Briefldescriptionofithepurposedfithe | Bothigroundwater(flow.
moduleland itsmodule(datasets.
(Groundwater flow /Irechargelétc.) Wirral 2(GW [resources /I[CAMS /|
salinity [problems
EastCheshire Z(GW resources /[CAMS
Sefton 4 Habitats Directive/Licensing
Fylde=(Low flows/Licensing/CAMS
Manufacturer/Develop | Wholis/thelproducer(ofithe module? Modflow98 2 WSGS?(with(GV HESI)
er Pleaselgivelsupplierinameland(contact
address(aswell(as telephone dumber ICMM ZMottMacdonald
andwebsiteladdress, if known. If e
haveld(dontactnamel(e.g.[anlaccount
manager) forlthe supplier/please(give
details(forthisihdividual plus/any
technical[or [Support(contact
information.
Wholisltheproducer(ofithemodule Variouslcdonsultants/EA
datasets?
LicencelandIPR Wholowns theldopyrightland/or ?
position Intellectual Property Rights(IPR)0lthe
module?
Dolyoulhavelto pay(allicence feelto uise
themodule? Iflso, whatis[the[“licence | GV Zyes
basis” [ll(Somelexamplesare/per(seat, | ICMM=no
perlise,per[CPU, “lenterprise™)?
(Thislinformationlis limportant|sothat
welcanaccuratelycostlthe options|for
thelproject s business|case.)
Dolwelhavelalcompletelcopy (of, [or NA
own, [the[software (module)Source
code?
Arelthoduleldatasets(alllowned By the Ibelievelso.
EA?Ifnotpleaselistidetails.
MachineOperating Whatlis[the[operating[System(on[the Windows 2000 [EA Build
systemand[source machinethatléxecutes/the module? ICMM s still lon standalone Windows
code Please(givelprecise[version number 95 [thachine. VDS [part(visual [display)
(Windows 2000, XP, plus/any [patch releases((e.g.'Windows | doesnotwork[on(Windows2000.
Unix etc.) 2000(Professional,[SP2).
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Item Details Response

(FORTRAN, [C++Iétc.)
Inwhichldomputerlanguage(s) (or

withWhatltools,) the odulelis[coded?
Iflknown. [(Please(give languageor(tool

name|& [Version).
Hardwarespecification | Whatlisltheprocessor/speed/and 800Mhz, 128 MB
(processor(speed [and memory configuration(forthe machine
memory)[dfimachine thatlexecutes/the hodule? Iflthe
hardware lis[multi[processor, [please
indicate dumberofprocessors/and
specificationlofleachprocessor.
Whatlis(the/dverall Examples/are: [ Network (EA Network)(although runs
“architecture” 0flthe e Standalone (4 stand alonesystem | are/donelonhard/drivelofithe PC.
softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notlconnectedto thelnetwork) and
(Page: 144 generallyrunslinldlsingle
Ifouldon 'tlknowlthe executionthread|orlshell.)
answerlfolthis e Client/Server (4ldlient'server
question, thenlit’s system|generallyruns|asalmultil)
importantoulgivelall functionalWserlinterfacelthat
theldetails youlhave requires|dlconnectionfo'a “backl]
availablelabout|the end”databaseserver.)
supplier=isee e nlfier. (Anin(fiersystem iises|a
previously). The desktop|client ”’[thatprovides
explanations|givenin limited|functionality'andboththe
the'highlighted application/functionalitytierland
“comments "ldre for theldatalfier\arelhosted|on
guidanceonlyl(there separatelservers. [Itlisunlikely
may be'exceptions). thatyoulwilllhavelany models|that
fitlthislarchitetcure.])
e  Anylother (Iflyouldon 'tithinklit|fits
anylofltheldategories|listedldbove
then|pleasegiveldsmany!\detailslas
possible.)
Method oflmodule Examples dfipossiblelexecution: I[believe firstloption/asoncemodellis [Set
execution: e Module/éxecutedVialBatchfile[0r | toTun[roser(interactionis meeded.

scriptwith no[userlinteraction.
(Pleaselgiveldetailslofithe nature
oflthelscriptZle.g.["DOS(Shell”,
VBScript, [Unix|shell script.)

Module lexecuted by iser
interaction/((i.e. [theiser has/to
interactwith[the hodelwhilst
executionlistaking[place, lentering
parameters|étc.) (Pleaselgive
detailsoftheltypelofluserlinterface
[Te.g. [DOSIcommand line

ICMMIis DOS shell. IMODFLOW lis
windows(based.
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Itldoesn 'timatter how
exactlylit’sldone, but

Item Details Response
interaction, Windows Form or
Dialog).
Does(thelthodulelavetobe
recompiled beforerunning toapply No
changesto module(datasetsand/or
boundarycdondition|sets?
Sizeland mumber(of Static(datafiles(module(datasets) e Wirral (MODFLOW)linput: 1200
inputlfiles.[Howmany | Dynamicldata/files/(boundary Mb
versions dfltheselinput | conditions) e  EastCheshire ((MODFLOW)input:
fileswilllyoulkeep(per 70 Mb
annum (typically)? e Sefton((MODFLOW)linput: 1240
Mb
(Page:'45 e Fylde(ICMM)finput: 2 Mb

[1  Analyseldr(view the todel [Qutput
(i.e.lwhattools[dolyoupresently
uselto supportlyourbusiness
processes?)

[]  Otherltasks?

welneedtoldistinguish
betweenlAgencyluse
andTexternallparty”
usellle.g. [Water
Companies)
Estimatedlexecution Pleasellistiperimoduledataset e  Wirral:2(3 minutes
time e  East/Cheshire:10ins.
e  Sefton:[20mins
e Fylde:[30rins
Sizeland mumberof Pleaselistiperimodule(dataset UpltoSloutput!files/permoduleldataset
output(files.. How asraw ldutput.[Upto200Mblinsize.
many [versions [0flthese
outputlfileswillyou e  Wirral (MODFLOW)/output: 100
keep [perlannum Mb; runs (0[5 [times per[year
(typically)? e  East[Cheshire (MODFLOW)
output: 1200 Mb; runs 0[5 times [per
year
e Sefton (MODFLOW)Idutput: [880
Mb; [runs (014 fimes [per [year
e Fylde (ICMM)[Qutput: (70 Mb; runs
0[2times [peryear
Utilitiesised in Whathitilities are[used to:
association with the [l Createlinput/files/(module Vistas
module. datasets, boundaryIcondition/étc.)

Atlpresentfor MODFLOW thodels
outputlimported to Vistas/thenleéxported
intoExcel(for Wiewing.
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Item Details Response
Approximate number Averageumber(ofitimes that(the Onceloperationalthodels used between 0
oflruns/performediper | moduleldatasets/arelexecuted(each and[Stimes per(year(as(an estimate But
year year. Pleaselist[permodule(datasets. will belupdated (after X [years.
Willlexternal [parties Ifltyes”, [then liow [frequently [are Probably mot.
requirelaccess/to external [parties likely [to Want [to hise it
modelsthatfiselthis perlannum? (Willlthe[Agency Want(to
module? retainlany(dataltheyuselor(generate (is

therelany!(tflegallangle” on(this?)land

if[solhow (thany [versions [0f'it?
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C.7 Information[tegarding[imodules[{ Environment[Agency
Wales (to[be[¢ompleted)

Tolbeladded.

WL [Pelft[Hydraulics[&[Tessella C-47



National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03) Q3896.05 October[(3[2005
Detailed[Architecture[lPesign
User[Requirements[[Pocument version[2.0c

C.8 Information[tegarding[modules[{[$outhwest[Region

Inltheltableelow dn[dverview isgiven[ofthe hodulesrun By SouthwestRegionldnd Some
characteristicdata.

Thefollowing[ofTthe ¢urrentmodule/datasetsWwill be keptloperational [in futureand meed [fo
bemigratedfolamew[System:

Bourne& NineMile

New Wylye

FutureStour[FromeandPiddle

River(Allen((subjecttb [dompletion dfthe [Stour Fromeland Piddle odel)

ThelRiverlAllenlmodellislassumed(to be developedlin Modflowlandlis apparently not listedlin
tableljet.
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Model Type Input(FileSize (current'model |Historic'Runswe need to Currentmodel fileloutputisize |Likely number |Contact
with(all files mecessaryforun |archive for miew Funs of runs(infuture
it)
File[Size Mb/Gb File(Size Mb/Gb File Size Mb/Gb
Wylye Existing Slay Karen
Otter Model Slay? Karen
Malmesbur Slay? Lynsay
Bourne(& Nine Modflow 529Mbiori~70Mb compressed  |3.71Gb, [lreadycompressed 1.6Gb, uincompressed 10120? Phil
Mile
Wylye Modflow 1.918Gb 637 Tim[Bartlett
Output:thodel_run.hds filelis
552Mb (forgw (contours). [Final
hydrograph files ‘are 20Mb.
Malmesbury Modflow 93 1300 Tim[Bartlett
Output: odel_run.outffilelis1.1
Gb/(dueltolarge number(of
iterations) Ticould prob. be
slimmed/down (@(lot.
Avon(thodel futureModflow 3Gb(assumed doubled test/for 4.2[(assumed(doubleltestfor2  |30(0rltore, but |Tim[Power
two layers) 300Mb zipped layers)(Zips/to1.8Gb notlallthatwill
need [fo(belsaved?
StourFrome & futureModflow 3Gbl(assumed doubled test/for 4.2[(assumed(doubleltestfor2  |30(orfmore, but [Giles
Piddle twollayers) 300Mb(zipped layers)(Zips/to1.8Gb notlallthatwill
need [folbelsaved?
Wylye Existing Slay twoldirectories/0ccupyl@pprox  |Natural 2lrecharge/output(file47 Kblare |? Karen
2.8 Mb Historic inputfoCatchmentmodel Tolbelreplaced
11linput(datafiles(forrecharge |8 Chitterneruns 10’output(files occupy 608 Mb by new Wylye
modelloccupy 152 Mb (permodelrun) model/all avon
17 input files fo catchment(model| Max (143 Mb, averagelaccretion |model
occupyMb (211 Mb 10Mb
Otter Model Slay? 200Mb? 200Mb? Karen
Piddle SLAY twoldirectories/occupy 1.8 Mb  |Natural Output files/as Wylyelmodel. ? Karen
Inputthodels/similarito[Wylye, |Historic Size less/than Wylye[(approx 117
butlsmaller(size fullLicence Mb)
WW Full Licence Max[62Mb, [averagelaccretion
Average Annual 861kB
UHA SLAY DirectoryGccupies1.96 Mb Full Historic Outputlaccretionfiles430Kb  |? Karen
Fullnaturalised eachx (5, riverflow(file43Mb, |Largelyltolbe
Historic gw(head 29Mb updated/replaced
Naturalised by/Avontodel
(not(clearwhat(differenceis)
Allen SLAY? Basicldirectory/occupiesd46Mb  [1992 Notlclear[which/are the(final poss/5fortesting |Karen
plus(5isubldirectories 0fiwhich 1998 output files withoutmanual some licensing
Dataldirectory(1.2[Mb 7? IflassumeOUT filesin data scenarios
Database!directory(2.2[Mb Without the' manualstohand, it |directory,then(7files/occupy(66
ismot(clearwhetherany Mb
natural/historic runs [étchave
beenarchived. Tigather thatJohn
Ellismay/have(gotmodel Gutput
directly from Mott MacDonald's,
butlitay be thatwelcould re
run/the'model to [generate/them
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C.9 Information[tegarding[modules[}[$cience[Group

Item Details

Region WaterCycle[Group(Science, Head (Dffice)
Contactmame Paul Hulme

AgencyContact(Tel No[(Internal (& 72214755

External) 0121770814714

Welcurrently iiselthe thodelling Software(givenin fhe fable below.

|IProgram Version |Network |Standalone |Comment
CompagqVisualFortranistandard |vi6.5 v
Edition
FLOWPATHII v(1.3.2 v
GW\Vistas v(3.38 v v
IGARF1 vi3 v v
MODFLOW 96 Needisourcelcode
MODFLOW VKD/version Need(sourcelcode
MODPATH vi3 Pution(R&D standalonellaptop
PEST
SPIGARF v(1.0 v v
beta
Surfer v(7.02 v v
TextPad v[4.5.0 v v
ZO0OMQ3D

Thelapplications that[Wweenvisage Wwe [Wouldse[immediately fon[thehational [Server are:

ArcView:

e  Groundwater[Vistas,
e MODFLOW96,

e MODFLOWL(VKD),
¢ MODPATH,PEST,

o Surfer,
e TextPad,
e ZOOMQ3D.

SincelArcView[,ISurfer(and TextPad[dre[Standard[Agency(software Ilhave notincluded them
inthe[Technical Metailsfable Helow.

WL [Pelft[Hydraulics[&[Tessella




National[Groundwater[Modelling[Project[Phase[2[(NFFS[CCN[2005/03)

Detailed[Architecture[lPesign
User[Requirements[[Pocument

Q3896.05

version[2.0c

October[(3[2005

Welave[started Testing the ostrecent Wersion[0f MIKE[SHE [and [the [Operational thodellers
haveltequestedthatWwelalsothenfest MODHMS. TWewill[do[this [festing[on our Science
standalonemachinesWhich(are(specifically for thatpurposesohave mot included themlin
Technical Details[table "below[for[thenationallserver.[ THowever[iflafter[evaluation Gwe
recommend [the use0fnew [Software [that[we have [tested, [it (would [then meed [fo (be ddded [to
theServer fordperational thodellers [fo luse.

Infaddition, [therelare(fwo [otherpicces of[softwarebeingdeveloped by the other[Science
fields WithintheAgency Which[GW modellers ay Meed o Tun. Il@amMmot(sure Whether they
wouldCaccesstheseapplications[separately Cor[vialthis[proposedational [server.[ T The

applications(are:

o Continuous(Estimation of(River Flows (CERF) whichlisthesuccessor(to LLowFlows
2000. MCurrently [this Mises ‘énormous [amounts [0fTdata, [ég[the tainfall (dataset[is[400Gb.
Butlimaginglethis[willThavefobelteduced [for[operational (use. [TStuart[Allenlis the
Agency/dontact(forthis project.

e Decision[SupportCodewhichlis[altollation of[mainly vaterquality imodels from
academia. ([ThelAgencycontactlisNeil Preedy.

Technical[details

Item Details Response
Modulel(like Please(give mameandversionmumber. | MODFLOW 96, MODFLOW (VKD),
Modflow88, Iflinlany(doubtithenpleaselistallithe MODPATH,REST,ZOOMQ3D.
Z00OMQ3Dletc.) executablenames/thatyouhisel(e.g. Agencyrechargedode, 4R [Recharge

progl.exe, test2.exe). code, [BGS rechargecode.

(Manufacturerland Version number [for

Windows[basedexecutables|canbe

found|bylinterrogating|theproperties

dialoglbox|and|selectingthe " Version”

tab.)
Dolalisernameland Giveldetails/oflany method (offuser No
password[ord0ther authentication. [DONOT {istlany
security [measures passwords. (Givelthe namelandtel,. No
restrict/dccess/tolthe oflthe(Agency(contactthat knowsthe
“module™? authentication(details((i.e. the

username|(& [password).
Module(datasets Listmames(dfimodule(datasets MODFLOW [datasets [from[regions
required o be (probably [referencetolarealand including ILee Mimram(Thames),
migrated [into mew applicationtype). Itchen(Southern), Bourne[(SW), Selby
architecture((could be (NE), LLeith (NW).
none...) Indicate whetherlany 0flthese datasets

orlinterfacesrequire(dccesstola/shared

resource. Pleaselgive details0flany

“sharedresource”((e.g. is(it/alfilelon(a

file[server,(aldatabase(onlad/database
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Item Details Response
server?)
Whatlisthe mame 0flthe(server that
hosts(the(shared(resourceland/or what
isthe“share” Mame, if[(known.
(Page: 52
Inlthis(dontexta'sharedBesource”
means|alshared|fileserverloridatabase
server. [l e.thelmodulelorimodellcan
NOT'belvunlonlalstand alone
workstation.)
Description Briefldescription(ofithepurposeofithe | e  Groundwater flow hodels:
moduleland itsmodule(datasets. MODFLOW96(& MODFLOW
(Groundwater flow /Irechargelétc.) (VKD),ZOOMQ3D
e Particleltracking/dode: MODPATH
e  ParameterOptimisationicode: [[PEST
e Rechargelestimation(code:[[Agency
rechargelcode, 4R [rechargecode,
BGSlrechargelcode.
Manufacturer/Develop | Wholis/thelproducer(ofithe module? e MODFLOW96ZWSGS
er Pleasegivelsuppliernamelandicontact | ¢  MODFLOW (VKD)=Environment
address(asiwell(as/telephonelfiumber Agency
andlweb (siteladdress, [if known. Tflwe e ZOOMQ3DEBGS
haveldldontactame((e.g. [@n/account e MODPATHZWSGS
manager) forlthe supplier/please(give e PESTZWatermark
details(forthisindividual plus/any e  Agencyrechargedode~
Fechnical.Br [Supportidontact Environment Agency
1nf0rrpat10n. e 4Rirechargeldode = Entec
Wholisltheproducer(ofithe module . .
e  Environment/Agency [Orlits
datasets? consultants/develops/the module
datasets.
LicencelandIPR Wholowns theldopyrightland/or e MODFLOW96=ZWSGS,Public
position Intellectual (Property Rights[(IPR)[0the Domain=mnolicensefee
module? e MODFLOWI[(VKD)=Environment
Agency,Open(Source=mnollicense
Dolyoulhavelto pay(allicencefeelto se fee
thelmodule?(Ifiso, whatlis the “licence | ¢  ZOOMQ3D=BGS = rolicense fee
basis”[[l(Somelexamples(are/per'seat, | ¢ MODPATHZUSGS, Public
per use, per CPU, Senterprise”)? Domain/=no license fee
e PEST=Watermark 4 mollicense [fee
(Thislinformationlis importantsothat o  Agencylrechargedode~
welcandaccuratelycostthe dptions|for Environment/Agency, Open Source
thelproject s business|case.) Mo Ticense fee
e 4Rirechargeldode = Entec=mo
Dolwelhavelalcomplete/dopy [0f, (or license fee.
own, [the[software (module)Source e  AgencylHasSourcedodeTorlthe
code? following: MODFLOW 96,
Areltodule(datasets alllowned bythe MODFLOWIVKD),ZOOMQ3D,
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Item Details Response
EA?fnot/pleasellist/details. MODPATH,[Agency recharge(code.
Machineldperating Whatlis [the dperating[system[onthe Allloperateinder'Windows
systemand[source machinethatléxecutes/themhodule?
code PleaselgivelprecisevVersiondumber
(Windows 2000, XP, pluslanypatchreleases((e.g. 'Windows
Unix etc.) 2000(Professional,[SP2).
(FORTRAN, [C++létc.)
Inwhichldomputerlanguage(s)(or e MODFLOW 96 +Fortran
withwhatltools,) themodulelisicoded? | ¢ MODFLOW (VKD)=(Fortran
Iflknown. (Please/givellanguageoritool | ¢ ZOOMQ3DEZC++
namel&[version). e MODPATHE Fortran
e PESTR=motknown
e Agencylrechargelcode = Fortran
e 4Rlrecharge/dode= Hortran
Hardwarespecification | Whatlis[theprocessor/speed/and Don’tlknow.
(processor(speedand memory[configuration forthe hachine
memory)[dfimachine thatlexecutes/the hodule? Iflthe
hardware lis[multi[processor, [please
indicate dumberofprocessors/and
specificationlofleachprocessor.
Whatlis(the/dverall Examples/are: [ Alllare[currently running/standalone.
“architecture”(ofthe e Standlalone (4 stand dlonelsystem
softwarel(solution. canlbelrunonlanlisolated PCl(i.e.
notlconnected|to thelnetwork) and
(Page: 53 generallyrunslin|dlsingle
Ifyouldon 'tlknowlthe executionthreadlorlshell.)
answerltothis e Client/Server (Aldlient'server
question, thenlit’s system|generallyrunsdslalmulti’]
important|youlgivelall functionalluserlinterfacelthat
theldetails youlhave requires|dlconnectionfo'a “backl]
availablelabout|the end”databaseserver.)
supplier=isee e nltier. (An(fier/system iises|d
previously). The desktop!client ”[thatprovides
explanations|givenlin limited functionalityland both(the
the'highlighted application|functionality fier'and
“comments "ldre for theldatalfierlarelhosted|on
guidancelonly!(there separatelservers.|[t|is unlikely
may be exceptions). thatyoulwilllhavelany todels|that
fitlthislarchitecture.])
e  Anylother (Iflyouldon 'tithinklitfits
anylofltheldategories|listedldbove
then|pleasegiveldsmany\detailslas
possible.)
Method oflmodule Examples dfipossiblelexecution: AllitunfromDOS [box [orBatch file.
execution: e Modulelexecuted(viabatchfile(or
script(with no[userlinteraction.
(Pleaselgiveldetailslofithe nature
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Item Details Response
of'thelscripti=le.g.["DOSShell”,
VBScript, [Unix|shell script.)
e  Modulelexecutedbyser
interaction|(i.e. theuserhas/to
interactwith the modelwhilst
executionlistaking[place, lentering
parameters|étc.) (Pleaselgive
detailsoftheltypelofluserlinterface
[le.g. [DOSIcommand line
interaction, Windows Form or
Dialog).
Does(thelmodulehavetobe
recompiled beforerunning toapply
changesto module(datasetsand/or
boundarycdondition|sets?
Sizeland mumber(of Staticldata files(module(datasets) ~5Gb oflinput(files
inputlfiles.[Howmany | Dynamicldata/files/(boundary
versions dfltheselinput | conditions)
fileswilllyoulkeep(per
annum (typically)?
(Page: 154
Itldoesn 'timatter how
exactlylit’sldone, but
welneedtoldistinguish
betweenlAgencyluse
andTexternallparty”
usellle.g. [Water
Companies)
Estimatedlexecution Please listper module(dataset 2[10(hours
time
Sizeland mumber/of Pleasellistiperimodule(dataset ~10Gbofloutput/files
output(files.. How
many versions 0flthese
outputlfileswill you
keep [perlannum
(typically)?
Utilitiesused [in Whatutilitiesare ised to: ArcView,[CompaqVisual Fortran
association[with the [1 Createlinput(files/((module standard [Edition, (Groundwater Vistas,
module. datasets, boundaryIcondition/étc.) Surfer, TextPad

[1  Analyseldr(view the thodel [Qutput
(i.e.[whattools[dolyoupresently
uselto [supportlyourbusiness
processes?)

[1  Otherltasks?
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Item Details Response
Approximate number Averageumber(ofitimes that(the e MODFLOW96NiadOSbBox =5
oflruns/performediper | moduleldatasets/arelexecuted(each e MODFLOW 96 WiaGroundwater
year year. Pleaselist[permodule(datasets. Vistas 320
e MODFLOWI(VKD)=(3
e ZOOMQ3DH30
e MODPATHH3
e PESTE10
e Agencylrechargeldode=50
e 4Rirechargeldode =1
Willlexternal [parties Ifltyes”, [then liow [frequently [are Yes,[consultants working[forthe[Agency
requirelaccess/to external [parties likely [to Wwanttoliselit | onlour(projects.[Everylyear.[[Butthey
modelsthatluselthis perlannum? (Willlthe[Agency Want(to will mainly workontheirldwn
module? retainlany(dataltheyuse(or(generate (is | standalonelmachines.
therelany(legallangle”lon(this?)land
if'soliow thany [Versions0flit?
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D [Minutes|of[$econd[workshop[phase[2

Q3986/NGMS2[MoM2/pg
To : NigelHoad

From . Peter(Gijsbers

Subject : NGMS Phase 2 [MMinutes(ofidesignworkshop 12021 June2005

Date : 22June, 2005

Cc :

Action: FYI

\[Juggestions[Martin[$hepley[July[25,[2005
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MINUTES[OFMEETING

Project: National[Groundwater Modelling System ((CCN2005/03)
Phase2MDetailed Design

Meeting: DesignWorkshop(d

Location: UK [Water[Office,[Queen/Anne’s[Gate, ILondon

Date: June2021,2005

Participants

NigelHoad EA National (Groundwater Modelling[Team

MarkWhiteman EA National Groundwater Modelling[Team

Neil(Wootton Hydrolgeologist(EA NortheastRegion

Simon[Gebbett Hydrolgeologist EA NorthwestRegion

MartinShepley Hydrolgeologist(EAMidlands Region

Paul[Shaw Hydrolgeologist[EASouthernRegion

lan[Smith EACISMHardware

Simon Williams EAICIS=[Applications

KeithPhillipson HydrolgeologistEntec(consultant, representing [Anglian region)

John[Godfree ITlexpert(Tessella

Toine Vergroesen Geolhydrologist DelftMydraulics

Peter(Gijsbers ProjectianagerDelft Hydraulics

Objectives

Theldbjectives(oflthe Workshop@refoobtainBecome practical by lexplicit:

¢ indicationhowcombinationsdfldodes (are handled((e.g. fecharge+GW [flow [+ particle

tracking[+(solutefransport)

definition(ofldatalinvolved;

definition(ofldataHandling [functions Meeded (slicing, hanipulation, reporting)

indication How(data hiandling functions are prel¢onfigured

ofmon(prelconfigured(dataliandlingfunctions, [€xplicitlindicationhowIdata handling

functions/areofferedforiser(definition

definitionofreporting Tormats(pre[¢onfigured land user(defined)

e definition/oflarchiving[&[downloadingfunctionality [((what, Who, iow Tong, liow [fo
operate)

Atlthe’end0flthe Workshop itishould BelclearWwhat(datasets(arelinvolved, iow they [are
categorized, Hamed/andrepresented, whatland lhow[datahandling facilities Meed o e
offeredl((i.e. prelconfigured vs. user(defined).

Basedon theldutcome, the[Contractors Will[develop proposals for(solutions. Thelsecond
workshop will focus(on [the [proposed solutions/and [their [fepresentation [ih [the iser [interface.

Actualprogramme/(adapted atmeeting) MondayJune 20,2005

10:10 Welcome NigelHoad
10:15 Introducing o thisWworkshop Peter(Gijsbers
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10:30
12:00

12:30
13:15

14:30
14:45
16:15

16:30
18:00

Actualprogramme (adapted atieeting) TuesdayJune21,2005

OO

Module/datasets (discussion)

Introduction(to moduleladapters/andworkflows
(presentation)

Lunch

Output (discussion)

e Slicing/andanipulation

e Visualization & [reporting

Break

Continued

Break

Archivingand/downloading (discussion)
Closurefortheday

10:00
10:15
11:45

12:00
12:30
13:15
14:00
14:30
15:00
15:15
15:30

WL [Pelft[Hydraulics[&[Tessella

O

U

O

Introduction tolday2 (presentation)
Modules (discussion)
Break

Model unlexecutionand(checks (discussion)
Lunch

Pilot/application((discussion)

Webserver and [eéxternal user(access (discussion)
Break

Other(discussion [items [(from feasibility study) (discussion)

Nextlactions
Closureforitheday

all
Peter(Gijsbers

all

all

all
Peter(Gijsbers

Peter(Gijsbers
all

all

all
all

all

Peter(Gijsbers

Peter Gijsbers/[Nigel
Hoad
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Decisions[and[action[points

Below, [themainissues(are listed that were(discussed. [Whereaction fis fequireddatshorter
notice, [the fesponsibilityis@ssignedfin thelast/column.

1.1

2.1a

2.1b
2.1c

2.1d

2.1e

2.1f

2.1g

2.2

WL [Pelft[Hydraulics[&[Tessella

Context
Nomew information
Scenarios(andboundary conditions

Userldefined'scenarioNariables:
e abstraction[(Q abs)inMI/d[(Megaliters/per(day=1000m3/day)
e surfacewaterlevels((SWL)inmhaOD [(meters@boveOrdenance Datum)
Userldefinedvariableshavesoft limits tb Warn(that/da valuelis iot Wery [Suitable
forlthesituation [to e @ssessed
Userldefinedvariables have lard limits for[thosevariables(thatlinvalidate(the
model
Users[dan(define miew [abstraction(Tocations(as follows:
e thelfopographical(data/ofithelabstraction(name, Xy[doordinate)lis[specified
inlaform
o thelsystem(displaysthel@bstractionlbcationlontherap
e thelSystem/dssigns/thelabstraction[fomearestidalculation entity (imodel
node/cell/element/gridpoint)
e Thelsystem/allows/theser(to[@ssign thelabstraction [tblany [Other(ddjacent
calculation(eéntity that/Surrounds thelabstraction’s Xy [¢oordinate
e Thelsystemmustwarnlifitheselectedlentity(is(alriver(dlement. Ttthust(allow
choosinganother(location.
e forlanyldalculationentity,the(system dan(show the following[dalculation
entity[properties:
— nr.aquiferlayers
— forldachllayer:
O transmissivity
o toplbottom@levationdfayerI(forinconfinedlaquiferthefoplisithe
groundwater(levelldquilibrium)
Infaddition fothe Xylcoordinate,the tiser/dandefinethe Tollowing@bstraction
properties:
e z[¢oordinate
e timelSeriesloflabstractionflow(rate[(MIl/d)
Users[canlonly(specifysurfacewater(levels/atpre[defined Tocations/((i.e.
predefined by (thelcustodian Whiletiploadingthodule(datalset)
Whilethe NGMsshould communicate Wwith theiser(in the@above tentioned
units, thesystem(shouldlenableinit/conversion(such that(datalis[passed [to[the
models(ih(theWinits 0fthe model [

Userlselected|scenariovariables:

Action
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Action
e recharge((Q rech)inih/d[(imetersiperiday)
NBiIdataset(is prepared by (Custodian By [funningrecharge codeldn [the[system

2.3 Custodian(can[prepare rfecharge [data set(on [the [system By [definingand tunning
recharge(scenarioising the following variables:
e netfrainfall

2.4 AlllotherlihputMariables(can Mot bemodified inthe GUI0fthe NGMS

2.5 Remark:
some(rechargelcodes[dontain Business logic thatldealsWithabstractions(!

3 Identifying thodule(datalsets

3.1 Primarylidentifiers(availableNiafooltipor(directlin éxplorer):
e nameldfithemodellarea
e modelboundary(display0on thap
e custodian:Wame,drganisation/department

32 Secondarylidentifiers((informationWindowlavailableNialdalhypertextlink):
3.2a Geology [(chalk, Permo[Triassic/sandstone, Magnesian(ILimestone, TLower
Greensand[l..)
3.2b ModuleDataSet[Statistics
e Number/oflaquifers
e Availablemhodulelcodel(incl. [dodeNersion)
e Modelling(grid(size, density,..)
e typicallrun(fime(duration(for(aransientrun(e.g. perlyear(ofidata)
e Timelserieslength
3.2¢ ModuleMDatalSetHistory
e Yearofldreation
e ModuleldatalSetversionfidentifier
e  Original purposelofimodule(dataset
e History(log
e References/fomodellstudies
e Link[fo/qualityf@uditTog((e.gHarmoniQuA)
3.2d Spatial CoveragelofModuleMatalSet
e Env.AgencylArea(s)
e CAMSiarea(s)
e  WFDlriverbasin[district(s)
e LocallAuthorityareas[(foricontaminated Tand[purposes)
e  WFDgroundwaterbody reference mumber(s)
e National (Grid Reference

33 Additionallinformation:
e alllthodellshape(filesldsoverlay lonOrdenance [SurveyBase thap
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4.1

4.1a
4.1b
4.1c
4.1d

4.2
4.3
4.3a

4.3b
43¢

4.3d

4.3e
4.3f

44
4.4a

WL [Pelft[Hydraulics[&[Tessella

In/Output=(definition, slicing, manipulation, Visualization

Outputivariables
groundwaterliead (maOD)
stream flows(M1/d)

cellflows(M1/d)
groundwatertnitbudgets

Inputvariables: todeldependent! tobeldefined

Datalslicing

Variables:single(selection

Temporalislicing: fime(SeriesSelection: begin, end,end oflall [stress [periods

Slicingfin horizontallplane(cookiecutter):

e point[(location/xy[coordinatelin[form,pointed by mouse)

e multipoint(selection((locationset/in form = [pointed By thouse)

e streamlinel(end modepointed By ouse)

e entiremodellarea

e polygon(sublareal(outer3+[points/pointed by ouse)

e circularisublareal(centrepointed By mouse, radiusby [formedit)

e upstream/datchment(area(downstreamcell[pointed by ouse, for fop Tayer
only)

e importislicelboundaries(overlay fromshapefile[(custodiancan MimitTr. [0f
polygonioverlays, aswelllas(sizedfldatalslice)

Low priority:
e straight(linel(begin*énd pointed by mouse)

Slicinglin verticalplane((forlany Horizontal Selection):

e singlellayer

e multiple(layers

Itishould belabletosaveland retrievelslicingspecificationsin [@lslicing [template
ExceptforBasicloutputicontrol,slicing functionality lis[doncentrated [in[the
NGMSsystem/and motlinlthe hoduleladapters

Manipulation|functions

basiclstatistics:

forleéachspatially [defined uinit

e temporal hean./min./max./standard [deviation/accumulation

e accumulation By(distance [([=[dccretion for(streamlines)
for/@achlfimelstep

e spatialean/min./max./standard[deviation/accumulation
forléachlaveraged(fimespan/each(fimelspan minimum/each fimeSpan haximum
e gspatialimean/min./max./standard[deviation/accumulation[(low [priority)
e temporallthresholdléxceedance

e spatialthresholdexceedance(contourTines)

e frequency((temporal)

Action
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4.4b

4.5

4.5a
4.5b
4.5¢
4.5d

4.5¢

4.6

4.6a

4.6b

4.6¢

4.6d

4.6¢

4.6f

4.6g
4.6h
4.61
4.6j
4.6k
4.61

4.7

WL [Pelft[Hydraulics[&[Tessella

e classification

basicmathematics:

o difference

e proportion

e change/dverltime

Rawloutputisualizations

e map viewforlanyliorizontal [drealselection/(animation - [mhap[stacks)

e XY TfimeTinelthydrograph)forlany point/groupdfpoints

e XY profileforlanyline[(timeseries@nimation)

e verticalldross[Section[for(anypoint(s)selection (- [Golumn/bar(chart)(or(line
selection(stacked/drealdhart)

Note: [@nimations(aremiddlepriority

Predefined/dedicatedluyoutdefinitions

Stream [@ccretion:

XY [profilelalongiver/streamline((cell(1,2,3...n)6f flow [@ccumulation, €ither at
anfihstantaneousmoment/ihfime[orasfimelaveraged. Used[fo(display thelgain
andoss[oflsurface water@long[thedpen Water body from(and folthe @quifer.
Xlaxis=[dell/nodeID’s,[Y [axis=laccumulated flow [rate

stream[Qutflow Hydrograph:

XY fimedinedfflow Passing[atcell X [(i.e. @ccumulation [0f Lipstream loutflows)
Xlaxis=[(absolute) fime, Y [axis = flowthroughcell x

Splodgeplots

Map Fiew 0fllocations Where[datalSetValues(are represented with proportional
circles

Winterbournelsignature:

Serieslofvertical lines, Wwhere[@ach [line fepresents @ fimestep,and the Vertical
represents(theriverisections. Forléachltimellinelislindicated Wwhen [a(certain
thresholdiofTthe flow|(k.g. [Zero [flow) is[passed. Colours ay [Be hised [to [indicate
the flow(value

Ground Wwater linit[budget = map [overview [for[entiremodel [@rea:

Map [view[0f/ground Water initsWith [dumulative horizontal flows between [the
units. This[danBeleitherlaveraged flows, dccumulated flowsI(i.e. Wolumes)
Groundwater init(budget [V ertical wiew [for(selected [groundwater tinit
Crosslsectionofllayers with inflows(and loutflows[(both horizontal [@nd Wertical)
Duration[curves

Frequency[durves

Bar(charts

Map view[oflisolines MContour Plots

Tablesisingformat femplates

Differentiation 6fflux [per(cellle.g. Ewo [riversin [one[celllis[deemed motrelevant
inWKI()

Outputlproduction(control

Action
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4.8

4.9

5.1

52
53

54

5.5

5.6

5.7

WL [Pelft[Hydraulics[&[Tessella

e shouldlaccommodate(controlofloutputvariables, loutputiperiod, Tayer
selection, layer(file[relation

e canlassumethatloutputfisidesired/atiend df’€ach(stressperiod (INBstress
periodis[period forWhichinputiremain stable)

e shouldfacilitate feuse6fldontrol Settings by Way [dfltemplates

ThelsystemIshould Preferably ldccommodate iser/custodian[defined femplates o

manage the production0fisimilardiagrams(/Igraphs

Downloading
Dataldanbeldownloaded in[Shapeformat [(+dbf), xXls Formatland [P format

Archiving

Critical thodel funs [fo belarchived are:

Standard'Scenarios

Naturalised [(zero dbstraction)

Historical

FullyMlicense((predictive)

e Recent/Actuall(baseline)

Other

e EAfapproved/Climate/changelScenarios

e Essential(calibration runs((other(thanhistorical).

Nonlgritical odelrunsare(all [deviations from[Standard[Scenarios

Preferably, the NGMS should[assistfin mamingconsistency for/archived todel

runs((e.g.d@rchiving formGontains/individual fieldsfor(area, [Scenarioletc. While

fullihodel name Becomes[concatenation)

Archiving/decisionsformonStandard [Scenarios(are ade by custodian in

consultation with Nat.SuperUWsers

Nat.SuperUser(has[overall fesponsibility forlarchiving/(strategy [and [disk

allocation

Contents|critical thodelrunarchive

e run(fimellogbylexecutableldficritical metaldatal(no [in/output)

e modeler’slogbook(seebelow)

e allthodulelinput(filesi(recharge)

e alllthoduleobjecticode((executable)

e allihoduleloutput/files

Minimum dontents logbook critical thodel run

e Runmame/Number

e Dateloffipload

e Dateldfllastrun

e Modulel(code)version

e Moduleldatalsetversion

e Comments: Purposelofrun. Brief'summary(of’dhangefrom previouscritical
runfversion

e (Custodian
e Standard(ScenarioName

Action
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5.8

59

5.10

6.2

6.3

6.4

WL [Pelft[Hydraulics[&[Tessella

e Referenceltolassociated [documentation (PDF)

e Runistart/énddate

e Link[folnputffiles(incl.[date fime created [@nd By Wwhom)

e Linkftoloutput(files((incl. date [+ fime(created)

Optionalleéxtensions

e Agencylprojectmiumber

Archiving(duration/strategy [dritical model runs

e Lastldritical hodel funversionshould Beldompletelyavailableandquickly
accessibleland[thusstored(dnharddisk (HD)

e Previousi(critical hodelrunishould bedompletely(available;storage ay [Be
external fo(the(system(e.g. [fapelorHD). ToBe decided by Gustodian@nd
Nat.Sup.User

e Olderl(critical model runs shouldcontain(sufficientlinfo [fb fepeatdnd [check
thelrun = logbook, run(timelog, linput(files,0bject/dodednd dne thodule
output(fileolenable/check[0frerun

Availability/Archiving[strategy Mon(critical hodule Tuns

e Userslreceivelallimited/disk[storagedccountwhichtheyhavefomanage.

e Default/éxpirationperiod Foramodule Tunfis fwoWeeks

o Afterliwoweeks(theiserlis(sendan@mail [(cc. Custodian)throughwhich Te
canrequestforlanléxtensionpfill 3 thonths

o Afterlthreemonths(theldustodian(islénd[an(émail (cc.user) toliandle
accordingly.

Iflauserlis[Sending/dutla[domputation batch Whichwill resultlinlanloverflow of
thelallocated(disk[account,theiser Will[Berequested todofits liousekeeping
beforelthebatchlisistarted. Mefaultpolicy will Be fhat/aldcomputation joblis
executed(onlyifidiskspacefis/available(dnthefisers(account.
Archiving(dfistand[dlone Tesults[is motldllowed. Tmportant funs [should beldone
onlthelsystem[folensure[QA [fraceability

Modules/and workflows

The followingorder(ofipriority has bBeen identified for hanagement/support:
1.ldccommodatelipload, hanagement/and Visualization 0fldataSets

2.[develop moduleladapter(s) o fun/groundwaterflow odules (Modflow96 7]
Modflow[VKD)

3.ldevelopmoduleladapters o Tun recharge modules(4R,[EA)

4.[develop thoduleladapter o fun(particle fracking thodule (Modpath)
5.ldevelopmoduleladapter torun(otherdodes (ICMM, [ ZOOMQ3D, MikeSHE)
Custodians will Be(ableforunrecharge(codes, [Wsers mot.

Incorporating recharge codes ihthe NGMS is [éxpected[to improve [the [Version
management[ofthese/dodes

Noldecisionlismade yetlon[the nieed formultiple moduleadapters(indase Warious
codeVersions(ofModflow((or 4R)(areised.[Anlanalysiswill Beconducted(as
partlofithe NGMS [Phase 2 project. Reuseoflcodelis highly [preferable
Thefollowingworkflows/areidentified:

e Modflow96

e  Modflow VKD

Action
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6.5

7.2
7.3
7.4

7.5

7.2

7.3

WL [Pelft[Hydraulics[&[Tessella

e Modflow VKD*H4R

e Modflow96*EA

Incorporation[0f ICMM [and [ ZOOMQ3 D will[fequire thelihterface(definition for
anlirregular(grid. Ttlis fecommended [folaccount forsuchlihterface/definition in
this[Phaseofltheproject

NB.Modflowlis [@[finite difference model ith fegular(grid

ICMM is(affinite(difference odel Wwith [regular [grid, Where Tocal refinements(are
45°rotated. thismightmeed o bedealtwith @sliregular(grid
Z0OOMQ3Diislanfitregular(grid

Module€éxecution/and ¢hecks

Tolsupportithelassessmentofmodule(run Viability, the following parameters
should BeHighlighted[(e.g. By [subtractingthem(from [the log(file Grloutput/data
and (transferring fitinto(a times/[series)

e max.#[iterations/overflowin@fimelstep

e waterlbalancelérror

e maplwithr.timelsteps thatidells(are dry

¢ runtime/durationdeeded forsuccessful [computation
Thresholdvalues(ofithese(check [parameters should Be(defined By [dustodians
The NGMS [should dccommodate hanualihterruption

The NGMS [shouldhave [andutomated [interruption(procedure [thatlis[activated
based[oninexpected run(fime[duration drinexpected loutputlfile[size (both pre [
defined MWy(dustodian(as(part/ofimoduleldataset)

Whilelexecuting[aodelrun, the NGMS [should, [Onaregular(discrete basis,
perform(an/dutomated(analysis/oflabove mentioned hodule/check [parameters.
(e.g.[dopy Toglfileleach [five minutesand @nalyse/érrors). [Wpon(request0fithe
user, [thel@nalysis(results (oflthe Tatest/analysis)shouldbedisplayed.

Pilot/application

Theldbjectivedfithelpilotiapplication(is[foldevelopdrunning prototype fthat:

e canldemonstratelthe full Wwork [process(for(thetiser

e provideslafeelingiow thelsystem(facilities Will ork [for thehiser, [ile. [define
an[abstraction,[run(aWworkflow,[showoutput,[download(data)

e coversfalluserloriented functionalities [(e.g. Slicing, thanipulation,
visualization/étc.) ButMotmecessarily [fo fhe full €xtent.

e helpsfinfthelidentification0fthelsystem load/limpact/on metwork

e provideslanappropriate(feeling/onlthe(additional ihvestmentsneeded
(software([& hardware)

e finddutiWhatltheimplications(areforthelinteractionWith the Wwebserver

Note

e thePrototypewill mot, loronly foTimited [€xtend, Tocusondustodian Tacilities
(uploading(forms,Gonfiguration todification,archiving)

The prototypelshould beised @and(tested by users fhatlare Motlihvolved(ihfhe

currentPhaselofltheproject

InlalSequential [developmentprocess, modulel@adapters will bedeveloped [for:

e Modflow VKD

Action
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7.4

8.2

83

10
10.1

10.2

10.3

10.4

10.5

10.6

WL [Pelft[Hydraulics[&[Tessella

e Modflow96
e andlpreferably 4R

Thiswill[generate knowledge [in thodule [development [for [different wersion (0f
ModflowIcodes. Inladditionfitill[generate ihsightlin ftheldevelopment/costs (Of
additional Module[Adapters

Applicationlareaswill Be/Anglian (Modflow [ VKD)land WestMidlands[Worfe
(modified Modflow[96)

Webserver and [éxternal users outside EA

InternalNiewerhialintranet

o TheMGMS provides basicpage contentlin Wweblcompatible format

e TheMNGMS Wwill provide thapswithVarious [Variables

e thelwebserver(content/andiipload will bethanaged(offlline Wialstandard[EA
protocols

External Viewervialinternet

same[thethodology, Butpotentially Tess(datalcontent

Externalluservia NGMSlshell...

e toBelSortedGutWith[CIS

Otherlitems

Onlyaldustodianmay be(given(access/to[download odule(datalsetsas mhodule
inputffiles((i.e. not NGMS [standardized format). Wsers Wwill onlyhaveldccess [to
NGMSstandardized formats

Nextlactions
Minutes: [@xpected July [, feedback:uly8

Detailedrequirements* sketchlof[domponents: [draftiend[6fJuly, feedbackBegin
August

Draftlofidomponents: [énd 0fTAugust, feedbackatmextmeeting
analyse/differencelthoduledatasets VKD & MF96: [(questions(fo [Paul Shaw)
Discussion with[CIS [fosort out hardware/software design after 3™ workshop
Question[regarding moduledadapterfor ICMM [versions Will[be formulated for
jan.vanwonderen@mottmac.com(low [priority)

e checkimoduleldatalsetson(similarity
e checklifimostrecentversion workswith(all[datalsets

D-10
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