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AUTOMATION PLAN
Water Quality Improvement and Conservation ProJect

1. System plannmg and mformatlon surveys

1 1 PurposefIntroductlOn

ThIS report IS a complete revIsIon of report WQIC 3114-95-00-07, AutomatIOn Plan for WQIC
Project, June 1995 The purpose of this revISIon IS to provide the Mmlstry of Water and lITIgation
(MWI) and the Umted States Agencv for International Development (USAID) With a comprehensive
automatIOn plan, procurement reqUIrements, and ImplementatIon schedule to properly support the
Water QualIty Improvement and ConservatIon Project (WQIC) and the MWI mcludIng the
IntegratIon of the Umted NatIOns Development Program (UNDP) and Deutsche Gessellshaft Fur
Techmsche Zusammenarbelt (GTZ) project activitIes WithIn the MWI The current restructurIng
effort bemg caITIed out wlthm MWI and the expansIOn of the central MWI has also dictated a
modification of the ongmal AutomatIOn Plan

The malO actiVities covered m thiS report relate to the asSIstance bemg proVided by Development
Alternative, Inc (DAI) under a fourteen mIllion dollar dIrect contract WIth USAID DA: and Its
subcontractors proVide assistance to 10 of the subcomponents beIng Implemented at three locatIOns
The WQIC components supported under the DAI contractl are

1 Water Resources Momtormg and Management
a PolIcy and Strategic Plannmg
b Management InformatIon System (Operations)
c Water Momtonng Network
d Laboratory Upgrade
e ArtIfiCial Recharge

2 Water PollutIOn Prevention and Cleanup
3 lITIgation Water Management

a ImprOVIng the Water Conveyance System
b lITIgatIOn Water Management

4 Water Management EducatIOn
a Human Resources Development
b PublIc Awareness

To assist m the ImplementatIOn, DAI has four U S based subcontractors Harza Engmeermg Co ,
Harza EnVironmental ServIces, SCience ApplIcations InternatIOnal CorporatIOn (SAIC), and
Development ASSOCiates, Inc In additIon, DAI has 13 local subcontracts for "arymg lengths oftlme
to aSSIst With the project actlVltles WQIC Project IS Implemented by MWI With most of the
actIVItIes Implemented out of It'S headquarters However, some actiVIties are also Implemented m
the offices of the Jordan Valley Authonty (NA) located m Amman and the Jordan Valley, the Jordan
EnVIronmental Society (JES), and m the yet to be constructed MWI Trammg Center To complIcate
management further, the mInistry IS made up of three dIfferent orgamzatlOns and other donor projects
that have direct mput to the WQIC Project activIties and the MmIstry IS undergOIng a restructunng
effort dnven by World Bank conditIOnalItIes

I There are several other contractors asslstmg WIth other elements of the WQIC Project and the USAID
supported RegIOnal Date Banks Project that wIll benefit from thiS automatIOn plan

Page 3 I 1/20/96 R \aoutomat\mls
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AUTOMATION PLAN
Water Quahh Improvement and Conservation Prolect

GIven the numbers of locatIOns and consultant groups the Mmlstry \\ III reqUlre mformatlOn s) stems
which

• allow a smooth flow of commumcatIOn among project staff
• prOVIde mformatIOn to management staffon a timely baSIS
• faCIlItate reportmg to both MWI, USAID and other donors
• enhance the abIlIty of outSide consultants and organIzations to share mformatIOn With M\\ I

counterparts
• encourage the exchange of Ideas throughout the project team
• complement the larger MWI Management InformatIOn System
• proVide reliable and dependable access to the network
• prOVide the workmg groups a vehicle to enable them to work closely together thus ensunng

the sustamabllIty of the WQIC effort

ThiS automatIOn plan details the mfrastructure (hardware, software, and Networking eqUipment)
reqUirements for developmg an mformatlon system whIch satisfies the above ObjectIves and
addresses the needs ofMWI under Its reorganIzatIOn which IS currently taking place The plan IS the
result of work completed by the WQIC Project staff team The short-term techmcal assistance was
prOVIded by an InformatIOn Systems Speclahst and a Management InformatIOn Systems SpeCIalIst
With Novell and Lotus Notes expertIse

It should be noted from the outset that the findIngs and recommendatIOns presented In thiS plan are
dIrected only at the MWI Management InformatIon System to support the Workmg Groups
Implementmg WQIC and the mternal needs of the MWI The MInIstry Wide Management
InformatIOn System (MIS) bemg deSigned for the overall MWI IS addressed m a separate analySIS
currently underway and should not be confused With the WQICIMWI Project Management
InformatIOn System defined m thiS document The WQICIMWI Project MIS covered In thiS
document can be conSidered the first step towards the overall MIS that IS bemg deSigned under the
project and has been developed m consultation With the deSIgner of the overall MIS to ensure
compatIbIlIty and mtegratIon

1 2 Background

The plannmg and procurement for the mItlal computer network began directly after the WQIC startup
In February 1994 There were anumber of delays m the arrIval of the computers and the network
was not mstalled until November 1994 Thus, users have only been utllIzmg the network smce
December 1994 This network lInks most WQIC Project staff members, and some of the other staff
assOCIated With the GTZ and UNDP projects

The network IS currently used to exchange files and data among the WQIC, GTZ, and the UNDP
projects Prmters, CD-ROMS, plotters, and other resources are shared The project has two PentIUm
FIle Servers, one IS bemg used as a Lotus Notes server and the other IS a Novell 4 1 server that has
Oracle 7 I mstalled and used for file and prmtmg services The current staff prImanly uses 35 ffiM
PC compatibles and four Macmtoshes WIth an additIOnal 5 Macmtoshes m operation at the JES The
MaCIntosh's are used for desktop pubhshmg purposes by staff responsible for the PublIc Awareness
actIVities under the Water Management EducatIOn component Project staff are currently usmg a
WIde range of software but the most frequently used programs are CcmaII, MIcrosoft Word, Excel,
PowerpoInt, and ProJect, and Lotus Notes

At thiS tIme, an arrangement IS bemg made to have an on-hne Internet servIce In the Mmlstry to
enable all project staffto commUDlcate With other local and InternatIOnal agencies and UnIVerSitIes
WhIch allows them to keep up to date on water-related research and study

Improvements to the mformatlon systems and mfrastructure must be contmued to connect all the
staff together Currently, staff housed at JES are not connected to the network AdditIonally, staff

Page 4 11/20/96 R \aoutomat\nlls
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located at the upcoming Training Center wl1l not be connected ImprO\,ed mformatlon s\stems are
reqUIred m order to provIde MWI and AID wIth the mformatlOn needed on a dally baSIS to better
manage projects and make mformed decIsIons

1 3 Methodology

ThIS plan also addresses the buIldmg of an mfrastructure and systems WhICh wIll remam after the
ongmal project procurers and tramers have left

The Management InformatIon System SpeCIalIst conducted user mtervIews to determme (l) the
types of mformatlon staff requITes m order to successfully contribute to the work plan, (2) the kmd
of mformatlOn used m reportmg to MWI, USAID and management staff, and (3) the constramts on
obtammg cntIcal mfonnatlon The InformatiOn Systems Speclahst and the Management InformatIon
Speclahst also reViewed the use of the current Novell and Notes network

From the mtervlews and the exammatlOn of systems use, a comprehenSive set of recommendatIons
was developed The final automatIOn plan along With the hardware and software needs are based on
these recommendatiOns

This AutomatIOn Plan assesses both the current MWl computer hard\\are and software capabIlities as
well as provides an analysIs of future needs It also discusses local area network reqUIrements to
support the WQIC Project and the full MWI along With Its financial and management needs The plan
IS based on USAID gUldelmes for developmg a five-year strategIc InformatIOn Resources
Management Plan (IRM), referred to m Handbook 18, InformatIOn Services, Part 5 InformatIon
Resources Management

The reqUIrements ofthls plan are based on the Federal InformatiOn Resources Management
RegulatIOns (FIRMR) whIch deal WIth the operatIon and procurement of eqUIpment, systems
servIces, and supplIes as momtored by M/SERlIRM m conjUnctiOn WIth the Office of Management
and Budget (OMB)

These regulatIOns reqUIre that any complete cost estimate for Project advanced data proces')mg
(ADP) components should mc1ude hfe-cycle cost projected over a five-year perIod, whether funded
m whole or m part by USAID The followmg Items should be mc1uded

1 System plannmg and mformatIOn surveys
2 Project computer hardware, software, and networks
3 Hardware redundanCies
4 CommercIal and custom-developed software
5 Spare parts, supphes, and expendables
6 EqUIpment mamtenance
7 Unmterrupted power supply (UPS)
8 SIte and computer room preparatiOn
9 Hardware mstallatlon, checkout, and acceptance
10 AIr condltiOnmg and envIronmental controls
11 ApplIcatIon momtormg and clIent use
12 ADP operatiOns and productIOn processmg
13 User trammg and onentatIon
14 Software and techmcal support
15 Ex-post facto audIts and end-user evaluatIons

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1 4 Targeted Audience
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AUTOMATION PLAN
Water Quality Imprm,ement and Conservation Prolect

This document IS mtended for management level re\ lew and approval by the Jordalllan Mmlstf\ of
Water and lITIgation, USAID/Amman, the WQIC Project management, and USAIDIW Information
Resources Management ThiS report will be used as a gUidelme by the WQIC Project computer
support staff and DAI In ordenng and 10stallmg the remamder of the equipment needed to complete
the network reqUired for MWI operatIOns

1 5 Current Automation and General Needs

The 10tervlews revealed that MWI (mamly the WQIC Project) IS already usmg automatIOn to share,
track and manage mformatIOn on a lImited basIs However, there are sIgmficant areas that need to be
upgraded and expanded to be able to meet the long term needs of the MWI This IS espeCially true
now that the mmIstry IS undergo1Og restructur10g which IS result10g 10 the formatIOn of a larger
central orgalllzatIOn which will absorb and expand the current MWI staff and melude the centrally
plannmg and mOnltormg functIOns

1 6 General System Planmng and Design Goals

It The system should be mexpenslve and easy to learn, so that the MIniStry ofWater and
lITIgatIOn can expand the system themselves beyond the scope of the pIlot system

• The hardware and software should adhere, as much as possIble, to open standards
(UNIX, MS-DOS, NOVELL networks, RelatiOnal Databases, DXF graphiCS
mterchange) These are the de facto standard file and system format m almost any
government department and/or large corporatiOns Usmg standard systems will
eventually faCIlItate file exchange among dIfferent outSIde agencIes

• In order to reduce down time m case of a system failure and mcrease the efficIency of
system users, m-country vendor support should be available for any systems whIch might
be procured

• It IS the goal ofMWI to prOVide computers for all senior and mid level profeSSiOnal staff
and the secretarIal support staff In additiOn one computer wIll be supphed for each two
JUlllor staff members

2 PrOject computer hardware, software, and networks

2 1 Current hardware, software, and networks

The eXlstmg system, IS composed of hardware and software procured over the past few years b} the
MmIstry, GTZ, UNDP and USAID USAID-financed eqUIpment was procured dunng 1994 and 1995
under the technical assistance contract WIth DAI The network, hardware, computers and software
procured by DAI was for the start up of the WQIC project With the plan ofhav1Og the network
compatIble With the overall MIS deSign for the entIre Mmlstry The eXIstIng systems and software
are shown m Tables 1, 2 and 3

Two mam computer networks are be10g used by MWI staff and WQIC staff These networks are

• WQIC Project network, a multi-platform system whIch connects some ministry personnel,
and 4 GTZ project personnel and the WQIC project staff The network consists of 4
MACINTOSH systems and 43 IBM or compatIble systems which are all connected through
mtelhgent hub and category 5 UTP cabhng They are connected to an ACER ALTOS 7000
file server through a NOVELL Netware network, and an IBM PentIUm server running
W1Odows NT Server and actmg as the Lotus Notes Server

• MWI network contaInmg the water data-bank database WhICh was developed by the UNDP
project three years ago It conSIsts of one file server (IBM PS/2 model 80- 386DX WIth 8

Page 6 11120/96 R \aoutomat\nus
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2 2 1 Hardware and upgrade needs

2221 FILE SERVERS -1 requzred

2 2 Planned EqUipment AcqUISition

MB Ram and 300 MB hard dIsk) and eight PC statIons hnked to the file sen er through a

BUS topology runnmg a Novell network There are also mo pes mthe Studies Department
of the \\ ater Authority (WAJ) whIch are hnked to the s) stem for data entry

R \aoutomat\nusPage 7 11120/96

MinImum SpecificatlOnsfor MWI server (on order as ofNovember 1996)

• Dual PentIUm Pro 2x200 MHz, Total of 10 expansIOn slots EISA / PCI bus
• Tower Case W/ Mm 7 Bays In Total, WIth 2 redundant power supplIes
• 256 MB ECC Ram (Should Be Upgradable to 2 GB of Ram)

Over the next three years there WIll be a reqUirement for a total of 162 computers and assOCiated
networks, prInters and software for the MWI and Its consultants Currently there are 35 computers
that wlIl be absorbed Into the new MWI and the balance of 80 w111 have to be procured along WIth the
assocIated hardware and software as shown below The total hardware reqUIrements are summarized
In Table 4 and the Immediate reqUIrements that are reqUired to meet the needs of MWI durIng 1997
are set out In Table 5

Currently the project has two file servers whIch are becommg overloaded, one actmg as the Novell
server and one bemg used as a Wmdows NT Notes server A new server Will be procured2 to act as
an Oracle 7 I server on WhICh the mmlstry's large databases Will be developed and to replace the
functions of the two eXlstmg servers The current Notes Server WIll be used as the Human
Resources Development (HRD) server and It wlll cover all trammg needs for the future HRD
buddIng

The capacity of the new server must be high enough to meet the needs of the MWI for the next five
years The mcreasmg Notes database reqUIrements, number ofprofessIOnals m MWI, and Oracle
RDBMS reqUITe heavy resources and fault tolerance such as RAM, Hard Disk, CPU, and bUllt-m
power supplIes to mcrease network performance and relIablhty The new server Will have a
mmlmum of256 MB of RAM, which must be upgradable to a mmlmum of2 GB The effectl\e disk
storage of the server Will need to be 8 GB With duplexmg to handle additIOnal data storage and
redundancy requlfements for the next five years As the rest of the overall MWI MIS plan takes
shape and additIOnal users are added to the network, additIonal dIsk storage and RAM can be added
as needed

In order to further mtegrate the staff, the two mam computer networks wlthm MWI (WQIC and the
GTZIUNDP nemorks) must be lInked to proVide file sharmg and data exchange capabilIty among the
staff usmg the rno mdependent networks AdditIOnal network accessones are reqUIred to complete
thiS process

Additional workstations are also reqUIred Currently, many staff members do not have theIr own
workstatIOns and have to share With other users For example, the lITIgatIOn counterpart and the
mlDlstry admmlstratlve staff do not have computers ThIS lack places large constraInts on the
abilIty to perform

2 2 2 AddItIonal ReqUIred Hardware

2 Currently on order

I
I
I
I
I
I
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AUTOMATION PLAN
Water Quahh Improvement and ConservatIOn ProJect

• 4X4 GB Fast- v., Ide SCSI-2 Hot-Pluggable Hard Disks
• 2 x 32-Blt Fast- \\ Ide SCSI 2 controllers
• 2 x 32-Blt 100 Mbps Redundant Ethernet Cards With an RJ45 connectors

• 35" FDD
• IS" SVGA LR Momtor
• bUIlt-ill SVGA 2 \1B VRAM
• 1MB Cache memory
• 1 Internal SCSI CD-changer With min of 4 Disk changmg capacity

• 4 GB SCSI-2 Illternal DAT Tape Backup Dnve
• All other standard features, 104 keyboard, mouse, 2 fast senal ports wll6550 UART

Chip, I parallel port, flash BIOS, 1 external Fast - Wide SCSI 2 Interface, all manuals
In hard copy

• All power supplIes are 50 HZ /220 volts
• Must come With Multi Processor support for Wmdows NT Advanced Server 3 5x

and Novell Neffiare 4 Ix

2 2 2 2 WorkstatIOns

High End workstations· 50 reqmred

• One for mstructor at MWI trammg room
• One for short term consultants and as a backup statIon
• Four for MWI computer staff
• HRD center (Trammg and Office computers)
• 30 for MWI Semor Staff and engmeers

Minimum SpecificatIOns

• Intel Plug and Play PCI local bus PentIUm 166MHz upgradable to next generation of
processors

• desktop case wI mm 5 bays In total

• 32MBRAM
• 2 GB enhanced IDE hard dIsk
• PCI 1011 00 Mbps RJ45 Ethernet Card

• 35" FDD
• bmlt-m SVGA local bus VIdeo WIth 2 MB VRAM

• 256 KB cache

Low - End workstations - 30 reqmred

• For satellIte Computer Trammg Center at the Jordan Valley for IrngatIon component
• For JUnIor and admmistratIve MWI staff

MInzmum SpecificatIOns

• Intel Plug and Play PCI local bus PentIUm I20MHz upgradable to next generation of
processors

• Desktop case wI mm 5 bays In total

• 16MBRAM
• 12GB enhanced IDE hard dIsk
• PCI 10/100 Mbps RJ45 Ethernet Card

Page 8 11/20/96 R \aoutomat\mIs
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Notebook computers - 1 reqUired for STIA

AUTOM 0\nON PLAN
Water Quahh Impro'\ement and ConservatIOn ProJect
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Mmzmum Speczjicatzons

• PentIUm 120, 12" TFT COLOR
• 850 MB I-lARD DISK
• 16MBRAM
• Combo 144 Kbps FAXMODEM / Ethernet PC card
• 2 TYPE-II PCMCIA
• 35" FDD
• CD-ROM

Laser Prmter - 1 reqUIred

• For satelhte Computer TralOlOg Center at the Jordan Valley for lITIgatIOn component

Mmzmum Speczjicatzons

• 20Ppm
• 12MBRAM
• 2 Paper Trays Each Capable Of500 Sheets Of A4 Paper plus an extra manual feed tray
With a capacity of mlOlmum of 50 sheets
• bUllt-lO Ethernet Network RJ45 Interface

Laser Pnnters - 2 reqUIred

• One prlOter for HRD bUildlOg
• One for MWI

• 14" SVGA color mOnitor qty =50
• IS" SVGA color mOnitor qty =9
• 17" SVGA color mOnitor qty =18

• 35" FDD
• bUilt-m SVGA local bus video With 2 MB VRAM
• 256 KB cache

Color Ink Jet Prmter - 1 reqUIred

• One prmter for HRD bUlldmg

Mzmmum Speczjicatzons

• 8Ppm
• 2MbRam
• bUllt-lO Ethernet Network RJ45 Interface

I
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MinImUm SpecificatIOns

• 2 Ppm 10 color

• 6 Ppm 10 black

• Network Patch Panels

• Wmdows NT Advanced Server (Current verSIon) With 100 seat lIcense

2 2 2 4 Networkmg Accessorzes

DigItizer (12x18) for Mappmg and CAD Draftmg - I reqUIred

R \aoutomat\nusPage 10 I I/20/96

• CablIng (TwIsted Pair) - HRD center (Trammg and Office computers), and for more
MWI Staffing reqUirements (EstImate -100 JD loutlet)

• Overhead Projector QTY =1

For satellIte Computer Trammg Center at the Jordan Valley for lITIgatIOn component

• Two 10/100 Mbps 24 Port SWltchable IntellIgent Hub (RJ45 PORTS, BNC, AU!)
• Four 10 Mbps 24 Port Intelhgent Hubs (RJ45 PORTS, BNC, AU!) (or 4 x 24 Ports

Hubs)
• AUI TO RJ45 TRANSCEIVERS QTY = 6

These small devIces are used to convert an old network adapter wIth only ThIck Ethernet
(AUl) connector to an RJ-45 connector which IS used In the WQIC project Intelhgent
Hubs

• Auto Data SWitch - 8 -1 parallel (Allows all computers to use one pnnter QTY=1
For satellite Computer Trammg Center at the Jordan Valley for lITIgatIOn component

24 Pm WIde Carnage Dot MatrIX Prmter - I reqUired

• For Satelhte Computer Trammg Center at the Jordan Valle~ for lITIgatIOn Component

28 8 Kbps External Modems - 3 reqUired

• To enable the dIfferent satellIte trammg centers computers 10 different locations to
commuOlcate wIth malO MWI file server

Black Ink Jet Prmter A3 - 1 reqUired

• One pnnter for HRD bUildmg

2 2 3 Software and Operatmg System

There has been a lot of discussIOn about Network Operatmg Systems Today, two major NOS
dommate the market Novell Netware and Wmdows NT Advanced Server In order to make the
deCISIon on WhICh NOS the miOlstry should adopt as ItS pnmary and secondary NOS, the WQIC

I
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AUTOMAnON PLAN
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2- The GTZ server WIll run WIndows NT Advance Server 4 0 WIth ORACLE RDBMS 7 XX for NT
and theIr databases

R \aoutomat\lnISPage 11 11/20/96

Expenence has shown that the three mam sources of server failure are the server's hard dnves, the
hard dnve controller, and the computer Itself Of the three types of faIlures, the hard dnves and hard
dnve controller are the most common To mcrease the fault tolerance of the MWI network and to
mcrease operatIOn tIme and network data mtegnty, the MInimum SpeCificatIOns for the new server
mcluded Duplexmg the Hard Dnve Subsystem ThIS WIll aVOId server problems With one of the three
most common causes offaIlure Havmg a Duplexed Hard Dnve Subsystem In the file server means
that when mformatIOn IS wntten to the server, It IS actually mIrrored so If one of the hard dnves or
one of the hard dnve controllers fall, the server Will automatically SWItch to the workIng one and the
faIled part could be replaced With mmlmum down time The network users would not notice that any
failure occurred

In addItiOn to maximIzIng the use of Lotus Notes, the project has procured Autocad ver 13 for
computer aIded draftmg, PC Anywhere and Netware Connect for remote commUnICatIOn, an upgrade
to MICroSOft products, Wmdows NT and Lotus Notes Server for Wmdows NT

The analySIS carrIed out for thIS automatIOn plan revealed that additIOnal software licenses are
reqUIred to support the additIOnal users who are now accessmg the network and that many upgrades
are needed Table 5 prOVIdes a summary of the current software bemg used on the network and the
numbers of additional licenses reqUIred to conform to mternatIOnal copy nght laws This software
WIll be procured along With the hardware that WIll be added to the network

3- The current Notes Server (IBM PentIUm 60/80 MB RAM 12 GB Hard Disk) WIll be transferred
to the HRD umt and Will run Novell Netware 4 1 The server WIll support all the computers In
the traInIng rooms and Will "house" the HRD personnel development databases

Project MIS team conducted a thorough technIcal research on the two NOS s The findmgs on which
the final deCISIOn were based are outhned below

1- The new MWI server Will run Wmdows NT Advance Server 4 °together with Lotus Notes 4 0,
plus any GIS system MWI agrees to have, and all file & prmt servIces for the WQIC, GTZ,
UNDP ProJects, and the MWI >160 computer statiOns

The abilIty to use longer file names WIll enable users to better understand and manage files and
dlrectones Also, the additIOn of the m-box TCP/IP protocol that IS the UNIX standard Will help the
overall MIS to better mtegrate IPX Novell standard protocol, and MICroSOft own NetBUI protocol
For the above reasons the WQIC Project MIS staff recommends the follOWIng

The latest Wmdows NT Advance Server (40) has many new features that \\-Jll attract the newly
traIned mmlstry employees One of these features, the "AdmInIstratIOn WIzard", \\111 enable the

admmlstrator to manage the whole network from one SimplIfied wmdow which Will mclude creatmg
user accounts, creatmg pnnters on the network or locally, creating groups, giVing permissions on
certam folders, etc Another ne\\- feature IS the inclusIOn of the new bUilt-m InformatIOn Web Server
that Will help the minIstry In the future to better commUnIcate with ItS own staff and any external

organIzatIOns which belong to the World Wide Web
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4- Commercial and custom developed software

4 1 Lotus Notes

In addition to maxImlzmg the mformatIon shared among Project staff members, management staff
stated that It was Important to begm commumcatmg With overseas-based engmeers and water
profeSSIOnals and With umversltles These relatIOnshIps would proVIde cntlcal dIalogue on shared
water problems and obstacles ThIS IS the kmd of mformatlon that can usually only be gathered at
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The project has recently Installed Notes 4 To date, Notes has been used m a lImited manner for
mternal wail and for !tmlted database application on water momtormg and polIcy work An example
IS the evaluatIOn of water momtonng stations This InfOrmatIon IS highly unstructured and IS difficult
to fit Into a ratIOnal database Currently under development IS a Techmcal and Admlmstratlve
Management InformatIOn System database (TAMIS) that Will be used to manage all of the WQIC
Project activities ThiS database WIll track project actiVIties by component and house Action Memos,
Scopes of Work, Terms of Reference, Microsoft Project schedules, and mformatIOn about upcommg
short term techmcal aSSistance, trammg, Indicators, CIP contnbutIOns, subcontracts, level of effort,
and weekly updates on actIVIties Mamtammg th,s mformatlon m Notes wIll also proVide a means of
sharmg mformatlOn among WQIC staff member~ housed 10 the MWI Through replIcatIOn, It Will
further prOVide a lmk WIth JES and the DAI home office

Lotus Notes diSCUSSion databases wIll be used to share Ideas among Project staffmembers, both
wlthm and among workmg groups These dISCUSSIOns could mclude new Ideas for publIc awareness
campaIgns, dialogue on the benefits ofvanous polIcy ImtIatlves or diSCUSSIOn oftramIng actIVitIes
ThIS kInd of database can also be used to house meetmg mmutes and the project newsletters

A number of admlmstratIve functIOns should also be automated through Notes Dnvers' schedules,
car management, Inventory and procurement are all tasks that would be made more effiCient through
shared systems An electromc hbrary would house entrIes on both project generated and background
documents The abstracts would be full-text searchable, allowmg for easy IdentIficatIOn of cntIcal
documents

A number of activIties must be accomplIshed for thiS InfOrmatIon shanng to be a success Notes
applIcatIon development should be completed as much as pOSSIble by WQIC or MWI staff The local
Notes vendor, GCE, should be used only when programmmg obstacles cannot be overcome by
mternal resources However, GCE expertise should be used as much as needed m order to teach
project or MWI staff about Notes Long term costs wIll be lower If thIS effort IS made to
mstitutlOnalIze the Notes knowledge AdditIOnally, project staff will have to help each other learn to
use the systems ThiS wIll mvolve tramIng, fact sheets, user groups and dISCUSSion

In order to minimiZe user down time an additIOnal fault tolerance will be added \\hlch IS a
technology called Hot Swap of Hard DIsk Om es, this means If one Hard Disk falls, It could be
replaced while the system IS runnmg WIthout shuttmg down the whole nen\ork Another system fault
tolerance measure IS Redundant Power SupplIes This addItIOn of Redundancy means that If one of
the power supplIes faIls the next one WIll take over and the Server Management Software wIll notify
the Svstems AdmInistrators of the problem so he or she can replace the faIled power supply Without
powermg down The new server also mcludes a new technology that has been denved from the MaIO
Frame pnnclple which IS the redundant MPS (Multi-Processor System) which Will enable the load
on the server to be equally dIstrIbuted on more than one processor and m case of a CPU faIlure the
other one Will take over automatically
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4 3 Recommendations for the Future

4 3 1 CommunIcatmg with USAID

AUTOMAnON PLAN
Water Quality Improvement and ConservatIOn Prolect

WIth the secunty prOVIded 10 Notes, electrOnIC approval of documents IS pOSSIble and could expedIte
the approval ofactIon memoranda reqUIred under the project

4 3 2 Database ConnectIvIty
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Usmg the Internet statIOn and connectIng to the local Off-lIne and the On-hne Internet prOVIders, a
hnk has Just been establIshed WIth a number of outSIde organIzatIOns such as the UnIversIty of
Jordan, the Chamber of Industnes, N A m Amman, m the valley and at the lab, 1£S, the Royal
GeographIC Center, and other key local InstitutIOns and subcontractors WIth whIch the Project staff
works frequently Although thIS IS a dIal up lmk through one statIOn only, as the need Increases the
number ofinternet statIOns could be Increased to satisfy the mInIStry's needs

The larger MInIstry-WIde MIS component recommends the use of Oracle as the platform for the
country-wIde \\ater mformatiOn system Research undertaken over the past months has confirmed
that Oracle proVIdes the reqUIred compatlblhty With eXlstmg systems currently beIng used throughout
the country by WAJ and N A

There may be a time when there IS a comparatIve advantage to havmg the hIghly structured Oracle
program work WIth the unstructured Notes mformatlOn Should thIS mteractlOn become necessary,
the project \HIl want to Invest In DataLens software, WhICh WIll allow the Oracle and Notes data to be
exchanged

43 3 CommunIcatIOns WIth External OrganIzatIons

The locatIOn of the WQIC offices wIthIn the MWI bUIldmg makes It easy to maIntam electrOnIC
commumcatlOns and file sharmg among Project and MWI staff members However, currentl), there
IS no electrOnIc mall or data exchange capacIty between WQIC and USAID/Amman wIthout gomg
through the USA If key USAID staff workIng With the project were to have Notes lIcenses and a
modem (on a 486 PC wIth 8 megs of RAM), they could exchange Notes maIl wIth project staffand
dIrectly access the WQIC ActivItIes databases to get Immediate updates on project actlVltles The
cost of the lIcenses and modems would easIly be JustIfied by the benefits of dIrect access to thIS
InformatIon and the enhanced commUlllcatlOn flows

conferences or on study tours USing the Internet thIs \\a) could complement travel and make these
relatIonshIps more sustainable

A full-servIce Internet provIder has recentI) been allowed to operate In Jordan An account has been
opened and one workstatIon outfitted wIth a modem wIll used for Internet searchmg To date It has
not been possible to obtam a dedIcated telephone hne to make the Internet StatIOn fully operatIOnal
AddItIOnal \\orkstattons could be outfitted once a dedIcated telephone Ime IS obtamed and If and
when user demand warrants It However, due to the secunty Issues related to computer hackers It has
been deCided that, m the near term, the Internet station would be kept Isolated from the network
while "on lme to prevent potentIal damage to the network or project data

To maXimIze the return on IOvestment ofan Internet account, It will be cntlcal for staff to be tramed
and for eqUIpment use to be mOnItored for value and cost
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6 1 EXisting UPS

6 Unmterrupted Power Supplies (UPS)

5 System Mamtenance and Spare Parts

AUTOMATION PLA"4
Water QualIty ImproHment and ConservatIOn ProJect
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• One 3 KVA UPS's for the WQIC project Fl1e Servers & Hubs
• Seven 250 VA UPS's For Satelhte Computer TraInIng Center at the Jordan Valley for

lITIgatIOn Component
• Transfer the 2200 VA Smart UPS to the HRD TraInIng Center

• One APC 450 VA, that supports 3 Hubs
• One 2200 VA Smart UPS from APC, that supports the two servers, WIth power

momtormg software Installed

6 2 Planned AcqUISItions

To mmImIze damage to the server and to ensure that Vital data and time are not lost, UPS' WIll be
prOVIded for all servers and for the computers used to manage the networks In Amman the power
supply IS stable enough that mdIVIdual UPS for the PCs or havmg a separate UPS protected power
supply for all the PCs IS not JustIfiable However, In the Jordan Valley It IS recommended to have
more protectIOn

System maIntenance and support IS crucIal to ensure that the work flow IS not dIsrupted
MaIntenance and support must be handled by computer profeSSIOnals and documented properly ThIS
can be done m two ways One IS to contract an outsIde vendor to provIde support Another IS to
mstitutIOnallze the knowledge and support the network mternally

ExperIence m Jordan has demonstrated that long term costs of an outsIde vendor are high and
unacceptable It was also found that outsIde vendors frequently do not know as much about the
specIfic setup of the client's network as IS reqUired Also, dependency on an outside company results
m frequent calls to them for even the eaSIest mamtenance as there IS no mtemallearmng from one
service call to the next Lastly, we have found that the response time to service requests IS
unacceptable as the vendors do not view tIme as an Important factor

The objective of the WQIC Project IS to set up a system that w1l1 cut the mcreaSIng costs of servIce
contracts and decrease the tum-around time for any piece of eqUipment to be fixed by the servIce
company Smce today's computer technology IS modular ("plug and play"), With no need for
complex computer repaIr procedures, an m-house system servIce and support system can be
developed ThIS Will be achieved by havmg the computer experts of the WQIC Project conduct
mtenslve and prolonged practical trammg courses for the computer staff of the MWI TopiCS to be
covered mclude computer system trouble-shootmg, networkmg, upgradmg, and replacmg defective
parts

To mmlmlze disruptions when there IS a hardware faIlure, suffiCient supphes of key spare parts must
be kept on hand At the begmnmg of each year, the MIS speclahsts wl1l develop and have approved
for procurement the projected spare parts reqUIrements for the followmg year Typically the spare
parts reqUIred durmg the year mclude extra hard dnves, ethemet cards, keyboards mice, cablmg

It IS estimated that the cost of spare parts over the next five years Will be approxImately $5,000 for
1997 and $10,000 per year for the next four years after the network IS fully functiOnal
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7 1 EXisting Site Preparation

8 User Tralnmg and Orientation

7 Site and Computer Room Preparation

AUTOMATION PLAN
Water Quahtv Imprm ement and Conservation ProJect
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The current temporary MWI trammg room has 6 computers, a Data Show, and an Overhead
Projector The computers are connected to the WQIC Project network by levelS UTP cabling The
trammg room also has a cool/heat AC

The MWI server room Will be moved to the new MWI bUlldmg which IS scheduled to be completed
10 1998 The server room m the new bUIldmg was deSigned by the WQICP CMS expert to
accommodate the current and the future MWI computer network needs The entire bUlldmg has been
de~lgned to ensure the proper number of outlets, bandWidth and mfrastructure to SUppOl the future
Fiber OptiC Backbone

7 3 Computer Room Preparation

At the beglnnmg of the project a basIc room wmng was done, a levelS UTP cabling was Installed
and a minimum of one RJ45 outlet was mstalled and m most of the offices there are 2 outlets while In

other offices there are 3 or even 4 outlets The mltlal cost for the wmng was 7,000 ID
The current server room IS located on the second floor of the WAI bUlldmg and consists of
Alummum and glass wall partitIOns so It enables the system admInistrator to momtor all server
actiVitIes Without havmg to enter the room A cool/heat AC umt was Installed so It keeps the servers'
temperature at a constant level

7 2 Planned Site Preparation

To help ensure the sustalOablhty of the network and of all mdlvIdual systems, a trammg program has
been developed for the WQIC project and MmIstry staff who mterface WIth WQICP A trammg
room has been estabhshed and eqUipped WIth SIX computers Smce February 1995, mstructors have
been tramed and two courses have been given each week on the various software apphcatlons used m
the Mmlstry Admmlstrators for Novell and Lotus Notes have also been tramed

In addItIOn to user trammg, whIch will contmue throughout 1997 and 1998, specIal courses Will be
established for concentrated Novell trammg This class will concentrate on mtroductlon and
advanced tOpiCS that are reqUIred m the daily activIties mvolved m the admInistratIon of the Novell
network SIX network admlllIstrators from MWI WIll be tramed to ensure that there IS suffiCIent
redundancy to account for staff transfers, leave days, and hohdays

Although many users have attended mtroductory Lotus Notes classes, supplemental classes are
reqUired To reduce costs, these classes Will not be the normal certified Notes class The WQIC
project wIll nommate one or two mdlvlduals, who are espeCially profiCIent, to proVide monthly
workshops on Notes potential uses and problems These nommees Will also assist the admlllIstrators
With database development

The Human Resources Development component of the WQIC Project Will develop all the computer
trammg courses needed wlthm the Mmlstry and contInue to carry out courses as needed throughout
the lIfe of the project

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~I

I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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9 Plan for Implementation

ThIS automation plan wIll be Implemented m two phases to cOIncide wIth the restructurmg and
staffing ofM\\ I The first phase WIll begm late In 1996 and procure and mstall the equipment and
software needed m 1997 The second phase wIll begm In late 1997 and wIll complete
ImplementatIOn of the automatIOn plan The second phase has yet to be funded, thus Phase I has

been deSign as a stand alone system that can function Without Phase II

Upon appro\al of the AutomatIOn Plan, advertisements Will be made and RFQs Will be developed for

all the reqUired hardware and software lD Jordan and the Umted States for Phase I The RFQs WIll be
evaluated b) a committee composed of WQIC Project staff from MWI, WAJ, N A and DAI
ApprOXimately two months IS allocated for the advertIsmg and evaluatIon of bids

It IS expected that placmg the orders and dehvery of the eqUIpment WIll take three to SIX months
Durmg that tune, the MWI computer staff wIll be tramed on Novell 4 1 and Lotus Notes usmg the
eXIstmg equipment

Followmg mstallatIOn of the eqUipment, the Project plans to have a network and MIS expert from the
DAI home office come to Amman for four weeks to fine tune the network and to provIde addItIOnal
trammg for admmlstrators and users

To complete the network and to satISfy the automatIOn needs ofthe Mmistry, approximately
$404,000 Will be spent to procure, mstall, and tram staffm two phases (see Table 1) Phase I for
$143,000 to supply the needs for 1997 and the balance for 1998 and beyond ThIS network will be
hnked With the networks ofN A and WAJ to form the overall MIS for the full Mmlstry of Water and
lITIgatIOn

~I
1

I
I
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Hardware Phase INumber Phase ICost Phase IINumber Phase IICost
File Servers 1 35,000 0 0

Low-End Workstations a 0 30 42000

High-End Workstations 17 34000 33 59400

14" Monitors 0 a 53 13250

15" Monitors 9 3600 0 0
17" Momtors 8 5600 10 7000
NoteBook Computers 0 0 1 3000
Laser Printers 2 4000 1 2000
Color-Inkjet Printers 0 0 1 500
Black Inkjet Printers 0 0 1 500

Digitizers 0 0 3 900
Network AcceSSOries lot 7,200 lot 10000
Network Patch Panels 4 2800 4 2800

0
Software lot 13500 lot 50000

System Support (spare parts) lot 8000 lot 10000
Training lot 5,000

TOTAL COMMODITIES 113700 206350
5% Contingencies 5685 10317 5
TOTAL 119,385 216,668
Shipping, Insurance fees 20% 23877 433335

TOTAL BUDGET AMOUNT 143262 260,001
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10 Tables

101 Table 1
Estimated Costs of Phase I and Phase II
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102 TABLE 2

AUTOMATION PLAN
Water Quality Improlement and ConservatIOn ProJect

NO. Room Owner Descri tion Com utrrTy r

1 100-SG SG-ASSISTANT IBM 4/33DX /8/170
1 10O-SG SG-SECRETARY IBM 4/33DX 18/170, 212
2 200-T TRAINING IBM 4/33DX 181170
3 200-T TRAINING IBM 4/33DX 181170
4 200-T TRAINING IBM 4/33DX /8/170
5 200-T TRAINING IBM 4/33DX /8/170
6 200-T TRAINING IBM 4/33DX /8/170
7 200-T TRAINING IBM 4/33DX /8/170
8 200-S SECRETARY IBM 4/33DX /8/170 212
9 200-S PROJECT ASSISTANT IBM PENTIUM 60/16/1 2GB
10 200-C CAD DRAFTMAN IBM PENTIUM 60/16/360
10 201 DISI PROJECT CORDINATOR ZEOS PENTIUM 60/16/1 OGB
11 203 PPIWM IBM 4/33DX /8/170212
12 203 ARTIFICIAL RECHARGE AVERXSTEPNOTEBOOK
13 204 IMS IBM 4/33DX /8/270
14 206 WQIC PROJ CO IBM 4/33DX /8/170
15 207 SG-ASSISTANT IBM 4/33DX /8/170
16 208 IMS COMPUDYNE 486-DX2 66/16/212
17 209 PUBLIC AWARENESS POWER MAC 7l00-80MHZ/40/700
18 211 HRD COMPUDYNE 486-DX2 66/16/850
19 211 HRD COMPUDYNE 486-DX2 66/16/212
20 212 PUBLIC AWARENESS MAC LC 475 /8/240
21 212 PUBLIC AWARENESS !QUADRA 650/16/260
22 213 GTZ COMPUADD PENTIUM 16/1 2GB
24 215 FINANCIAL OFFICER IBM PENTIUM 60/8/360
25 215 PROJECT ADMINISTRATOR EKO PENTIUM 100/32/1 2 GB
26 216 COP COMPUDYNE 486-DX2 66/16/12GB
27 217 HRD IBM PSV 486/66/16/500
28 218 MN COMPUDYNE 486-DX2 66/16/850
29 218 ARTIFICIAL RECHARGE GATEWAY 2000 PENTIUM 60-
30 219 UNDP IBM PS/2 70- 6/120
31 220 GTZ GATEWAY 2000 486-16/540
32 221 GTZ COMPUADD PENTIUM-8/420
33 221 GTZ DELL 466/16/1 2 GB
34 223 CMS EKO PENTIUM 100/32/1 2 GB 850
34 200-C MWIPROGRAMMER EKO PENTIUM 100/32/850 MB
35 223 MIS EKO PENTIUM 100/32/1 2 GB
36 223 INTERNET STAnON POWER MAC 71 00-80MHZ/40/700
38 223 WQICP-GTZ FILE SERVER ACER ALTOS 7000/ 64/2X2 GB
39 223 WOICP FILE SERVER IBM PENTIUM 60/80/2GB
40 223 STTA IBM PSINOTE NOTEBOOK
41 223 STTA HP 4000DX COLOR NOTEBOOK
42 223 STTA TI 4000DX COLOR NOTEBOOK
43 223 STTA TI 4000DX MONO NOTEBOOK
44 226 MWI-FINANCIAL ANALYST IBM 4/33DX 181170
45 238 POLICY IBM 4IDX66 18/270
46 JES PA QUADRA 850 AV
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AUTOMATION PLAN
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Name of Software Current Additional
License Required

Total

• ADOBE ILLUSTRATOR FOR MAC 1 0
• ADOBE PHOTOSHOP 2 5 LIMITED 2 0

• AL NASHIR EL-SAHAFI 7 0
- ALDUS PAGEMAKER 5 0 FOR MAC 2 0
.ARCVIEW 1 2
• AUTOCAD VER 13 FOR WINDOWS 1 0
.CC-MAIL 1 100
• CENTRAL POINT ANTI VIRUS LAN VER 33 0
• CHEYENNE BACKUP SOFTWARE 100 0
• CLIP ART 1 0
• COPLOT, CODRAW, COSTAT 0 3
• COREL DRAW 5 0 1 0

• DBASE III FOR DOS 2 0
• DISK DOUBLER 2 0
• EASY OPEN TRANSLATOR 1 0
• EXPERT FONTS 1 0
- FILEMAKER PRO ARABIC 1 0
-GIS ATLAS 1 0
• HARVARD GRAPlllCS FOR WINDOWS 1 0
• HIJACK PRO FOR WINDOWS 1
• LOTUS 1 2 3 FOR WINDOWS 4 0 1 0
• LOTUS FREELANCE GRAPlllCS 2 0
• LOTUS NOTES 4 0 CLIENT 20 100
-LOTUS NOTES SERVER UPGRADE 1 0
- LOTUS NOTES VER 3 12 20 0
• MAC-LINK PLUS 2 0
• MICROSOFT OFFICE WITH ARABIC SUPPORT FOR 0 100

WINDOWS 95
• MICROSOFT WORD 5 0 FOR MAC 1 0
- MS EXCEL 4 0 FOR MAC 2 0
-MS EXCEL 5 0 4 0
- MS OFFICE for WINDOWS 3 1 20 0
• MS OFFICE for WINDOWS 95 16 ?

.MSPROJECT 14 0
• MS PROJECT W/ARABIC SUPPORT 6
- MS WINDOWS 95 (free comes premstalled) 1 150 FREE
-MS WORD 2 0 1 0
-MSWORKS 1 0

• MY BROCHURES 1 0
• NETWARE CONNECT 8 0
• NORTON UTILITIES 14 0
• ORACLE UPGRADE FROM NOVELL TO NT 25 25
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103 TABLE 3
Summary of EXisting and ReqUired Software
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AUTOMATION PLAN
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- OS/2 FOR WINDO\\- S 1 0
- PC ANYWHERE FOR v.. INDOWS 1 0
• QUARK EXPRESS 33 2 0
• QUATIRO PRO 5 0 2 0
- STATGRAPHICS 1
- SURFER FOR WINDOWS 1 0
-VIRUS SCAN 1 0
• VISUAL BASIC 1
• WINDOWS 95 W/ARABIC SUPPORT (free comes 150FREE

premstalled)
- WINDOWS ATLAS 1 0
- WINDOWS NT AnvANCED SERVER 4 0 0 2
• WINDOWS NT ADVANCED SERVER 351 1 0
-WINTEXT 2 0
- WORD PERFECT 6 0 FOR WINDOWS 1 3
- VISlO (chartmg program) 0 2

•
•
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10 4 EXisting Peripherals

AUTOMATION PLAl'I/
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Overhead projector

• Two umts

Alr-condltlOmng umt ( heatmg & coolmg)
• Two ceI1mg umts

R \aoutomat\nllsPage 21 11/20/96

Network Cards
• One PCI Ethernet Card for Fl1e Server
• Twenty Seven 16 Bit Ethernet Cards m PC StatIons

Digitizers
• One Houston Instruments 12x12 DigItizer
• One E-SlZe DigItIzer

MultImedia
• Eight Internal Double Speed CD-ROM Dnves
• One Sound Card, speakers, and a mIcrophone

Scanners
• One Umax UC 1260 Flat Bed Full Page Color scanner
• One Mlcrotek Flat Bed Full Page Color scanner

Fax Modems
• Four external 14 4 Kbps Fax Modems

Tape Backup & Optical Dnves
• One Colorado Systems Jumbo Tracker 250 MB Tape Backup umt
• One Syquest 80 MB OptIcal Dnve
• One 230 ME OptIcal DIsk

Pnnters & Plotters
• One 10 PPM IBM laser pnnter
• One 5 PPM IBM laser prmter
• One 10 PPM Mannesman Tally laser pnnter
• One Hewlett Packard color mkJet prmter
• One IBM color mkJet prmter
• One Apple Macmtosh Laser Wnter Pro 10 PPM laser prmter
• One Houston Instrument 8 pen B-Slze plotter
• One Dot Matnx FUllTSU DL 2400 PRINTER

Network Topology
• A Star-LIke topology connected by a three 24-Port 3COM IntellIgent Hubs With

Management Module mstalled
• Category 5 UnshIelded TWisted PaIr cabhng (UTP)

Network Operatmg System
• Novell Netware 4 1 100 user
• Wmdows NT 3 51 Advanced Server
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AUTOMATION PLAN
Water Quality Improvement and Consenatton ProJect

EXlstmg Unmturruptlble Power Supply
• Two 2 KVA UPS's used for MWI-UNDP server and the WQIC project Hubs
• One 400 VA UPS used for WQIC server only
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105 TABLE 4

Summary of E,,{lstmg and ReqUIred Hardware and Network AcceSSOrIes

AUTOMATION PLAN
Water Quality Improvement and Conservation ProJect

R \aoutomat\mlS

LOT LOT

EXISTING ADDITIONAL
REQUIRED

o 1
1 0
1 0
o 50
10 30
23 0
1 0
5 2
3 0
2 0
2 0
7 3
3 1
1 1
1 0
1 1
4 3
2 0
4 1
13 0
1 0
2 1
3 6
4 8
3 6
4 2
3 1
o 1
2 1
o 1
3 0
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SPARE PARTS (SEE TABLE 5)

*One computer IS located m the chamber and one m the Valley
* One fax modem IS located m the chamber
* one laser prmter m the chamber and one m the Valley
*One notebook computer IS located m the chamber
* One color pnnter m the chamber
* One optIcal dISk, one MAC LC, one QUADRA, one Laser Pnnter are m JES

QUAD PENTIUM SERVER (ON ORDER)
GTZSERVER
HRDSERVER
IBM & COMPATIBLES PENTIUM (high end)
IBM & COMPATIBLES PENTIUM (low end)
IBM & COMPATIBLES 486 -based *
IBM & COMPATIBLES 386 -based
IBM & COMPATIBLES NOTEBOOK COMPUTERS *
POWER MAC's 7100 *
MACINTOSH QUADRA*
MACINTOSH LC- based
LASER PRINTERS*
COLOR PRINTERS *
BLACK INKJET PRINTERS
COLOR PLOTTERS
DOT MATRIX PRINTERS
FAXMODEMS*
SCANNERS
TAPE BACKUP & OPTICAL DRIVES*
CD-ROMS
SOUND CARDS
DIGITIZERS
INTELLIGENT HUBS
UPS
TRANSCEIVERS
PRINT SERVERS
POCKET ETHERNET ADAPTER
AUTO DATA SWITCH
OVERHEAD PROJECTOR
E-SIZE PHOTOCOPIER
AIR-CONDITIONING UNIT ( REATING & COOLING)
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Item Quantity Unit Estimate $ Total $

1 HI-End Computers 17 2000 34000
2 15" MOnitors 9 400 3600
3 17" MOnitors 8 700 5600
4 HI-End Laser Printer 2 2000 4000
5 16 Port 10 Mbps Hubs 2 1500 3000

6 8 Port 10/100 SWitch Hub 1 3000 3000

7 Cabling (Per Outlet) 12 100 1200

8 Software (lot) - see below 13500

9 Spare Parts (Lot) - see below 8000

10 Network Patch Panels 4 700 2800

11 ServerJ 1 35000

Sub - Total 113700
5% contingencies 5685
20 % S&H fee 23877
Total 143,262

Spare Parts Quantity Unit Estimate $ Total $

1 Hard Disks (12GB) 10 199 1990
2 Motherboard (166 Mhz CPU) 2 500 1000
3 RAM (16 MB 60 ns SIMMS) 8 120 960
4 Keyboard 10 25 250

5 Network Cards (RJ45 & BNC Connectors) 10 50 500

6 MS Mouse 10 25 250

7 CD-ROMS (8x Speed) 3 100 300

8 Ethernet Pocket Adapter 3 100 300
9 External FAXMODEM (28 8 Kbps) 3 150 450

10 Consumables (Toner for laser Printers, lot 2000
Drums)
Total 8000

Software

Lotus Notes 4 xx SMP 20 7200
Windows NT 4 xx 20 800
cc MAlL for Windows 20 1500
Word Perfect 5 100 500
Arcservefor NT 100 1000
Oracle for NT 5 1000
Norton Anti ViruS 20 1500

Total 13500

AUTO't-\TION PLAN
Water Quality ImprO\ement and Conservation Project

106 TABLE 5
Phase I of Procurement of the Automation Plan
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3 Currently on order
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