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SUMMARY REPORT OF JORDAN ON-SITE ACTMTES AND CONSULTANT
RECOMMENDATIONS

During the SUmmer of 2003, Ivisited the country of JoRIan at the R!lqUslt of the
Academy for Education Development to provide specialized Issislance to
WEPIA staff in iIs preparation for a conference on Water Demand Management
to be held in 2004. I was also asked to provide training for staff at the JoRIan
Ministry of Water and Irrigation, and to evaluate how Jordan could best rnaxirnizB
iIs water conservation options in a systematic planning process.

The assignments are taking more time than expeded. Whie I am late with my
deliverables, I am also providing more information than originaly requesIBd.
After spending my two weeks observing Ministry and WEPIA ac:Iivily, I c:oncJlIded
that preparing material to help Ministry staff develop iIs own seJf..suIficIen water
demand management program would be more impoItant than leavillg behind
specific reconunendations that might not be grounded in good data analylis.
The lack of aedible water consumption data by sector (residential, COIml8R:ial,
indusbial, and agricultural) make recommendations for reduction in those sectors
difficult. Tanker truck deliveries further complicate the data analysis, as these
deliveries are not measured in any way but appear to represent a significant
amount ofwater consumption in both the residential and commen:iaI sectors..

The final report is providing a conservation planning stIal8gf and process. as
well as some specific water conservation recommendations. Primary on the 1st
of recommendations is a serious program for network water loss management,

. which I understand is being handled in another set of projecJs other than WEPIA.
The astounding amount ofwater loss in Jordan makes this the absolute first
priority for water conservation. 8econdly, although residential per capita water
use is low in Jordan, it is not clear that there aren't stiR savings opportunities,
particularly in large homes in Amman. Third, the water use in the commercial
sector has much opportunity for further reduction. The aOOils begun by WEPIA
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should be continued and expanded, and incenIlves pruvlded to businB BBBBto
undertake the recommended retrofits. One option for an incentive would be a
preferential rate for water; a much higher rate should take effect for the
CORlI1'1efdaI customer without retrofit improvements. Other specific
recommendations are in the report.

My dellverables are _ follows:

• A program schedule of paper tracks and worbhops for the demand
management conference;

• A schedule of workshop sessions for the demand management
confereooe;

• Recommendations of specific speakers for both paper tracks and for
WOI1cshops;

• Recommendations of instructors for a university curriaJlum on water
demand management;

• Recommendations concerning layout of a conference venue;
• A cursory evaluation ofJordan's water supply situation and options for

possible water eIIiciency programs;
• A Paper on developing a water conservation stralBgy for Jordan; and
• Sample ordinances, regulations and policies that might be applicable to

Jordan's situation.

Attached to this memo are the following items for the Water Demand
Management Confereooe:

1. Master Conference planning layout
2. Detailed speakers and workshop tracking sheet
3. Abstract tracking sheet
4. Abstract Rating form
5. call for Papers announcement (websile)
6. General Website annouooernent listing

Attached to this memo are the following items for the Conservation Plaming
Process:

1. Draft (still in process) Water Conservation Sbalegf Paper
2. Conservation Sbalegy Timeline
3. Conservation Projects Tmeline
4. Power Point Presentation to train Ministry sIalf
5. Power Point Presentation for the Wadi Hydrology Conference

Conference Recommendations

During my visit to Jordan. I visited one venue for the conference, the Hyatt in Amman.
I was asked for my recommendations concerning layout Although the venue has
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since been moved to the Dead sea, the CXlII1I1'I8IIls that I pnlp8I8d at that time
regarding the Hyatt layout may be useful for the conference location at the Dead sea.

1. The !!Glstration a,.. should be "rae and 91!1!nlzed with many
stations 10 reduce II.....

A typical downfall ofa conference is a 199isbalion 8f88 that requires long
wails for processing. The 199isbation area should alowthe pnHeJfslEred
attertdees to just pick up their badges and final programs without any fuss.
Stations marked with letters of the alphabet (A-F, G-M, N-S. T-z) 818 a
good plan. A completely separate area should register the on-site
regislrants where the processing delays won't hold up others. In aaddiddililiollit'Iftn,
stations for selling tickets to social events and dinners should also be
separately available, so a pre-regislrant doesn't have to stand in a new
regislration line jusl to buy a spouse ticket for something.

Conferences are made and broken based on the quaIily of the opening
regislration. It sets the tone for the I).off:ssionaJism of the program. It is
also a good idea to have unifonned conference voIunteenl to diRId
attendees in hallwaya.

2. It Is Important that the Exhibit Hall be pro""" 10 the I8c:hnIcaI
paper sessions.

At the Hyatt, the Exhibit Han would have been actualy three tIoors below
the bridge that mosI people would have taken from the hotel. A IaIge
separation makes the exhibitors feel very isolated from the events. I had
thought that putting the registration desk outside the exhibit hall at the
Hyatt would help, but upon further reftection I think that would have been
too far away. The primary issue is making sure that conference alendeel
don't have to work hard to find and spend time in the Exhibit Hal.

Another suggestion about the Exhibit Han: A booksIore ofwater demand
management materials would be an excenent source of information for
attendees and would likely fetch a brisk business. I can provide a IisI of
books if you are interested in this idea.

3. The Workshop Rooms should be ...1" Identifiable, proximat81o
each other. and slml"rIy sized.

At the Hyatt, there were only 3 large workshop rooms, with 2 smaIer
rooms off the skinny hallway off the auditorium. Thus all the rooms would
have been scattered and not easily identifiable to participants. Most
convention areas are set up in a linear fashion, so attendees don't have a
problem finding their room location. Good maps in the program are a
must You might want to consider volunteers dressed in identifiable
convention uniforms to guide people at critical comers as wen.

1
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4. Beware of dlvldlna INlllruoms for main trIICk.u Ions.

In most hotels, the ballroom divides Into parts for the tracks. This
conference needs three main "track" rooms. If the baIroom Is going to be
divided, Iwould slrongly recommend sound checking the i .....ior Irac:k
section before commiIIing to doing all three tracks next to each oIher. You
may wish to hold a third Irac:k in a different location ifcorr4Jeting sound wi!
be an issue. It often is unless the baRrooms 819 wry large and well
insulated for sound. Typically the dividers are not ¥elY sound-pruof and
speakers wiD end up competing with each oIher.

Other Recommendations

The staff at the Ministry of Water and lnigation would benefit from p&ltiqNdilll in
water demand management conferences and programs elsewhere. Itwould be
especially helpful to haw training that illCOl1JOlates field visits to poIenIiaI water
conservation project sites. Training in the United States is avalable from a
number of agencie&, including the Cdfomia Urban Walef ConseIvation CouncI..
The AWWA Water Souroes conferences, held fN8f'/ two years, always have 8ft
exc eIIent "introduction to contl8MIIion" cI8aa. The training expense wi! be .mpIy
repaid, as the staff wiR haw an opportunity to assimIate what programs work in
which types of situations. There are numerous exislillll programs that can apply
to Jordan's situation, particularly in the commercial and industrial secIDr.
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STRATEGY FOR DEVELOPING

A PERMANENT WATER DEMAND MANAGEMENT PROGRAM

IN JORDAN

1. Supply and Demand Overview of Jordan

2. SUmmary of Previous Conservation Program Activities

3. Developing a Two-Pronged Approach for the Ministry of water

4. Analyzing Municipal Consumption
a. Assembling Data
b. Disaggregating consumption ofsectors
c. Irwentorying end use consumption

5. Modeling Future Consumption
a. Projeding future consumption by end use
b. cahbrating the model against the Ministry's projectioi.

6. Mode!ing Conservation Program Options
a. Selecting programs based on benefit-cost analysis
b. projecting future consumption with conservation programs

7. Choosing Immediate Demand Management program S!eps
a. Estimating savings from current WEPIA programs
b. selecting cunent WEPIA activities to continue
e. Setting a timeine for further codes adoption
d. Selecting initial priority conservation activities
e. Monitoring progress on Unaocounted-for-Waler Improwemenls
f. Developing short-fange phased plan and tilleline

8. Adopting the Long-Range Demand Management Plan
a. Procuring the Approvals
b. Phasing in the Budget and Staff

9. Evaluating Conservation prog@m 8ayings
a. Gathering data in the field
b. Continuously monitoring consumption
c. Comparing consumption against the model projections

10. Readjusting the Long Range Plan In the Future

Page 1
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APPENDICES

1. Water Demand Management StJalegy SChedule ofTasks (Excel
Spreadsheet)

2. Water Demand Management Retrofit Projeds SChedule of Tasks (Ela:eI
Spreadsheet)

3. "DomesticWater Demand ManagementThrough a water AudiI and water
FIXture Relrofit Policy," Paper submiUed to the Journal of Water
International (Grieser, Haddadin, AJ.Qaisia, Tarawneh)

4. 'Water Demand Management Through Building Codes," Paper submiIIed
to the Journal of Water International (Grieser, Haddadin, AI-Qaisia.
Tarawneh)

Page 2
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1. Supply and Demand overview ofJordan

Jordan is sufJerlng from lis water scarcity. Located in an arid nlgion,
water supplies are difficult to obtain and~ to COllstll1Cl Per
capita consumption of water is low at 57 m per year or 156 liters per
capita per day, weI below the defined international "water poverty line"
of 1000 m3 per capita per year'. Present water use ext eetis the
renewable freshwater resources by more than 20%. and groundwater
aquifers are currently being over~raftedto meet the demand.

This shortage wiD be exacerbated by 2020, when water supply
availability on a per capita basis is expected to be half what it is today.
Population is projected to double in the next twenty-five years, and the
water deficit is expected to reach 437 Million Cubic MetelS (MCM) by
the year 2()2(f.

The municipal water supply, excluding irrigation, runs generaIy around
240 MeM annually3. 37.2% of this amount is consumed by the
Governorate of Amman. Industrial uses consume an addiliollal36.7
MeM ofwater annually, most of which comes from ground__weill.
Total consumption by all sectors in 2000 was 817 MeM.

The marginal cost of Jordan's water supply is high by wortd standanls.
estimated to be JD 1 Minion per MCM. This adds to the scarcity issue,
as supplies are expensive to procure and construct.

Unfortunately, a significant percentage ofwhat IitIIe water Jordan has
for municipal use is lost in the distribution network. Jordan has a WIlY
high 'unaccounted for water" rate - as much as 55% was me aeured as
a loss in 1995. In 2000, these losses reached 66.4% in one quarlier
alone.4 To compound the problem, most Jordanians are senIed by this
leaking network: 97% of the population in ulban areas and 83% in
rural areas.

The Ministry of Water and Irrigation in Jordan has recognized this
problem and is addressing it with a number of foreign as weD as local
donors. A goal of reaching 15% by the year 2020 has been set Thus.
a significant priority has been set on repairing and correcIing this
problem.

• WatersectorPlanning IIIId Assorie'ed Itrw8Sfment Progtam, 2002-2011, FcIrN.d.
• Ibid. page 8
• Draft FIIlal Report, The Study 00 Water Rescut:es Management in Ihe Hast....,1ile Kingdom 01
Jotdan. August 2001. Volume I, page MA1-1.
"Ibid, page MB1-14

Page 3
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In order to address some ofJordan's water problems, a National Water
Strategy was developed in 1997 and published in 2002. Among the 47
recommendations contained in the Strategy were the foIolLrJing:

• Priority of 100 liters per capita per day for basic human needs
• Creation of a national water data bank
• FuR utilization of all wastewater for inigation purposes
• FuR but sustainable development of aquifer resources
• Adoption of a five..year resource development plan

In the Demand Management and Conservation area, the Water
Strategy cites the following:

• Achievement of the "highest possible efIiciency" in water
conveyance, distribution and use

• Adoption of rneastIRlS to "maximize the net beneII from the use
of a unit flow ofwater.'

• Definition and Assignment of roles in water mnservation to be
played by the different sectors of society.

• Promotion of water saving systems and devices.

The Strategy does not identify any specific demand management
programs, or even what part of the projected supply shortfaI might be
relieved by conservation programs. However, it is clear that the
MinistJy supports the inpIementation of demand management etrOlts
as a necessary part of the solution. The speciIics of that long-term
solution remain to be developed.

Summary of Previous eons8IYation Prognun AcU,ttil.

The Water Efliciency and Public Information for Action Project
(WEPIA), is a United States Agency for International Development
(USAID) funded project that began in February, 1999 to assist the
country of Jordan in its demand management efforts. There are three
distinct areas of program activity:

a. LIItge Consumers. The program has targeted large users
consuming over 500 m3 per quarter and is auditing and installing
water saving devices in these buildings. (Residences and the
Military have been excluded.) The target universe for this program
was defined as 647 large users. To date, 370 of these large users,
or 61.5%, have been audited and their buildi~ retrolilled. Total
water savings are estimated to be 874,090 m annually.

b. Codes. Codes similar to international water standards (e.g. 6 liters
per toilet flush) were developed and were recently adopted in the

Page 4
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Jordan building codes. These codes wlI govern al new
construction in Jordan. Being examined at the present is whether
the codes can be applied upon resale ofa buikfmg or renovation.
In addition, codes for limiting sale of inef6cient plumbing fixtures are
still being inwstigated.

Co Public Infonnatlon and EducatIon. The primaIy targets for this
effort are residenIlaI and commercial consc.mers of waIer. Social
marketing techniques are used to promote the use ofwater saving
devices.

Fmally, on-site audits were conducted of some major water-using
industries by the Ministry of Water & Irrigation. The detailed repoI1s,
prepared by consullanls retained by the Ministry, document the waIer
savings opportunities available with ,ebolils and changes in industrial
processes. To date none of the audits have resulted in significant
rebofit or process changes.

3. Developing a Two-Pronged Approach for .... Ministry ofWalw

During 2003, a WalBr Demand Management Unit was aeated wilhin
the Ministry ofWater and Irrigation to monitor oonservation .&bu.1t
programs and to evaluate savings. The unira responsiJiIitie w111i1ce1y
include planning, Iegulating, and monitoring wa1er efliciency programs.
At present it is staffed by a Unit Manager, an administratNe assistant,
and two engineers assigned to the unit from the WEPIA office

The first task for this newly formed unit should be to deuelop a demand
management plan that will estimates the conservation poIentiaI for the
country. A gap of 437 MCM by the year 2020 has already been
identified as the shortfall between available supply and piojedllld
demand. Demand management programs can help to iii that gap and
provide dependable verifiable water savings if the savings are
achieved through retrofit programs. Behavioral changes as a iesuIt of
public information programs, while measurable in the short-term. are
often not reliable in the long-term. Plumbing and appiance changes,
however, permanently modify the customer's use of water withouI the
perception of "rationing" or hardship, and are thus reliable for a longer
term period - usually the life expectancy of the Iixlure.

The steps listed below will help develop a aedible estimate of the
amount of conseIV8tion savings that can likely be expected, given the
low per capita use consumption pattems in Jordan. A long-range
conservation plan should be developed with the best data that can be
assembled. In the meantime, however, there are conseiV8tion
programs that can be undertaken that can achieve clear savings and

PageS
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that win likely be part of the long-range conseMItion plan 8I1)way.
These programs can be started mnediately. Some activities from the
current WEPIA program should be continued.

Thus. a two-pronged approach is recotIM,iiMded. one where some
interim programs are implemented while the long-range Fe sea d, is
taking shape for the plan. At some point during the IaIler part of 2004.
both sets of activities should be combined. and the ongoing programs
absorbed into the master plan.

4. Analyzing Municipal Consumption

a. As.embllng Data

Accurate subsaiption consumption data is very impclItant. Data for
residential and non-residential water users should be gathered for a
three-year period. if possible. These recotds should give consumption
by quarter so that a consumption CUIVe can be pIoaed 10 show the
extent of the summer peak. A large peak is likely due to two factors:
tourism activity during the summer. and outdoor irrigation.
Conservation programs can be developed to target both of these.

The three-year period of data is neoessalY to provide a besen set of
numbers for comparing consumption before and after a conseMItion
program. Without an adequate baseline. it Will be impossible to
determine the savings truly achieved from the programs that are
inpIementecI.

The Ministry is in the process of developing a new database in Oracle
as part of its new Digital Master Water Plan. In the long run. this
fonnat should easily provide the type of sutlsector consumption data
by quarter that would be needed for conservation progiiam analysis.
However. it is not clear at this time whether the recotds from prior
years ofconsumption will be available during the data transfer to the
new system. "is likely that considerable data enIIY wi! have to be
done by the Demand Management Office to secure reconls of
subsaiptions that will likely be part of a conservation program.
Unfortunately. recording this data and keeping track of ongoing
consumption in these subscriptions is one of the most important
activities that the Unit will undertake. as inhenent in the data will be the
proof of success of the programs.

Other data that are neces&a1Y for calaJlating the benefits and costs of
conservation programs are the following:

Page 6
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o Water production costs, including souroe of supply costs, capacily
expansion costs, energy costs, and chemical costs.

o Waslewaler production costs, including source of supply costs,
capacity expansion costs, energy costs, and chemical costs.

o Environmental benefits of water saved.

o Discount rates, both for the MinislJy and for the society.

b. Dlsaggregatlng consumption ofsectors

The WEPIA project has gathered some data for the Sllbso .iption base
and broken them down by sector. Their breakdown is as foIIovJs:

Sector Ann.... %AnIlUllle-u:nr e-.mpaon
(m

RllIIidenliaI 95459.600 82.9%
1388023 1.2%.
1.170.361 1.0'll0

Col,mlel'cial 14.626.426 12.7%
Industrv 351.399 0.3'llo
GovemmeIdaI 2188.538 1.9'll.
Total 115.184.347 100.00%

This breakout is helpful. It shows that the recorded water deivelies
are primarily to residential household and that a conseMIIion pr"",am
should address this sector. However, 10 MCM of water delivelies for
the non-residential sector most h"kely does not I8pr8BBnt the true
consumption in these sectors. as they are likely to be rec:eAing
supplementary deliveries by tanker truck. The avera. usage for the
non-residential sector is hltely to be considerably higher. Hospitals, for
example, rarely rely on municipal deliveries, and therefore their
recorded data are short by magnitudes of scale.

The data records in the Ministry for all subsaiptions currently do not
break down the subBaiptions into sectors that can be easily analyzed.
Without the records identified more precisely as to type of use, it is not
possible to detennine the extent and potential for water conservation
as a whole. Residential consumption should be disaggregated into
single family. villa, and apartments. Non-Residential consumption
ideally should be disaggregated into the following subsectors for easy
analysis:

Page 7
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• Restaurants
• Retail businesses
• Office Buildings

• Hotels
• HospiIaIs
• Govemment Buildings
• Mifdary
• University
• Manufacturing
• Heavy industry
• Food Processing and slaughterhouses

Once the consumption data is categorized by subsecklr. the data
should be sorted by the largest users. Sectors of high consumpIion
patterns should emerge. Comparing the volume ofwater to the
number of 8Ilbsciiptioos can help de.ennine where fUI1her
conservation potential should be examined.

One problem with the non-residentiaI data wiI make this analysis
difticun. Some large uses (such as hospitals) purdllse
supplementary water. which is not recorded in their 8Ilbsi:iiplioo
IeCOrds. Thus. their full consumption patterns cannot be
determined without an on-site audit or individual contact with the
user.

c. Inventorying end use consumption

Understanding how the customer uses water is inpoltant to
understanding how where to get conservation savings. End use
information - that is. information about water flow at each specific
point that the customer uses water - is important not only to
analyzing conservation potential. but also to forecasting incr8lses
in water demand in the future. The most precise way to analyze
end use information is to monitor the flows with a cornputeriz8d
datalogger that wiD provide a computerized Irac:e flow signal
converted later to device and device flow volume. An analysis can
be conducted over a statistically valid sample size and these resuIIs
can be extrapolated to the whole.

During its project. a WEPIA staff intern5 analyzed 50 sample
houses for a breakdown of end use consumption. The resultant
analysis found the following distribution ofend use consumption in
the average household:

5 Dala from Mctasem Haddacin and Raed Ninvi

Page 8
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Household FbcIure Teal ..Teal

~r
Consumpllon

1m
Toilels 29592,476 31..
Showss 24,819496 26%
CIolhes Washers 12409,748 13%
Kitchen 12,409,748 13%
a-ina 2.863788 3%
Faucets 13364344 14"
Total .... 600 100'llt

This is a useful indicator of water use. ToiIels and lItiotJers are the
highest end uses in the household - 57% overal - and theiebe
represent clear conseMltion program opportunities. The exIent to
which a program should be conducted will be a malllllr for fuI1her
analysis.

A statistical survey of urban agriculture was conducled by the
Depar1ment of statistics in 1991f. 13.000 households were
surveyed in various regions around the greater Anvnan 8188.
Extrapolated to the whole population, the survey's findings show
the following:

• 50,097 households are practicing urban agriculture.
• The total cultivated area is an astounding 6.483,952 square

meters.
• 86% of these households use the public network as a souroe

of irrigation.
• Only 30% of the households suffer from waIer scan:ily. thus

leaving 70% who must be irrigating adequately or even
excessively.

These findings suggest that an lJIban landscape program.
particularly in the Amman region. may provide some waIer
conservation potential. Although not likely to be a large quantity of
water. it nonetheless would represent an area of savings worth
exploring further.

5. Modeling Future Consumption

8. Projecting future consumption by end ....

b. Calibrating the model against the Ministry's projections

• Depar;melll 01 Statistics, Mr. Kharnis Raddad. SuMly S\4l8NiSOr

Page 9
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6. MocIeIlng Conservation Program OptIons

This is the meat of the conservation program planning work. Once the
necessary data have been assembled. analysis can begin on dilJerent
conservation program options. Not all conservation p!oglaiRS can be
quantified. 00---. For example. very lillie data exist on how much
savings can be expeded from public information programs. Ho\ftMlr.
device retrofit programs are highly predictable and can be easIy
modeled in varying configurations. The chart below lists the types of
conservation programs and whether they can be easily quantified.

ConHrvatIon Program &Illy
~?

Residential
Toilet retrolit Yes
Showell eat retrolit Yes
Aet1atof retrolit Yes
CIolhes Washer retrolit Yes
Audit and Leak DefBdian Yes

N_1denIIaI
Pre-Rinse Valve retrolit Yes
I retrofit Yes
Cooling T_ reInJfit Yes
Ice machine retrofit Yes
Walett! ! s urinal nllrofit Yes
P1umbina relJulils Yes

Other
Public Information No
5chooI Education No
Plumbina Codes Yes
Behavioral Codes No

and meter caIIbialion Yes
Network W" Loss M Yes
Ouldoori . Yes

For those programs that are quantifiable. the program design
parameters can be modeled. By comparing the resulls ofdilfeo'ent
programs in different design fonnats. a conservation program plan can
be developed which best suits the needs of Jordan at this tine.

a. selecting programs based on benefIt~analysis

The best way to analyze conservation programs is to peffonn a
benefit-cost analysis on various types of programs and program

Page 10
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designs to detennine the avera. cost, the benefit to cost ratio, and the
unit cost of the conserved water, which can then be compared to the
unit cost of water resource development. Programs then can be
chosen which represent the best option for the budget pnMded.

Spreadsheet models have been provided to the Ministry sIatI. These
are simple models for evaluating the cost-effectiveness ofaJnSeMItion
programs. The models are all organized into five data enIJy steps and
one analysis review step, as foUows:

Step 1 - Annu8J Costs: in this step enter illforrrIaIi»Ilo caIa:: 'liII lite
expected annual costs to iI'pement lite COIISlIMIfiaJ plOfIIa'l

Step 2 - CusIomeI Watw S8\Jivs: in this step enter illbnWlfbJ 10
caIcdaIe lite expected..,.SlIlIings CNfJI' lime from iI'.......taIioo at
lite consetV8tion plogtaJI.

Step 3 - Agency 8el1fIfiIlI: in this step enter ilJfi:Jn'WIfbJ 10 caIa::I_ lite
belle/its to lite HnisIIy from lite..,.sarilgS esIi' 8tled in Step 2.

Step of - Other 8el1IJIiIa and Costs: in this step enter illbniilfbJ 10
caIcdaIe benefits and costs fIWJt may aocne to other~ • 8Jy.

Step 5 - DiscounIing InfonnBIion: in this step ptfNide cfscocn andcost
escatBlion flIIes n8 Bdad for lite~ 'l8lue slIlIIysis.

Step 6 - Review Resdts: ill this step RWiew lite modBIl8SU1s. n
results 818 based on lite irtIomI8Iion ptfNidedin lite Iirst live steps. For
comparison, change lite values in lite progtan dssign (Step 1: AnnueI
Costs) to 00fIIPIIRI ptOgIam designs at cftrwent scaIes

Cell CoIg(Kev

GIBM cetts 818 OBIts IhBt tBqUIre data from lite __.

KNe Cells 818 OBIts IhBt CiDltaiIJ bmcIas used by lite models. Ifyou
lMIIWIite /he bmcIas ill KNe Cells /he modsIs wiI Cl8llS8Io MItt
propetIy. Only enterdata in G_ Cells.

o Inpemerllalion costs, including st8mllg. i118t1e rials, ocllside
consdtads, and mBIfc8ting costs.

o Estimates atwatersaviIIgs from /he cliDsan CiDlJS8tWaOOil plugraJI,
including iniliaI saviIIgs and rates atdecay.

o WaterprodJction oasis, including soc.n:e atsupply costs, C8plriy
expansion costs. enetgy oasis, andchelllical costs.
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7.

o EnviIorilll8ll1a1 benefits d waterS8lI8d.

AIucIJ d the dBIa I8qUited to Implemert the models is ..1111*., the
C<uIciI's "BMP Costs & Samgs Study." This doc:urBIIpmriIes best
tN8iI8IJIe wi/mafes d watersaWJgs BIIdfJtOl1-/i costs Armost d the
oonstKVBIion ptOgI8IJIS Ar which watersaWJgs haw'-' qlMtAid: A
a:py d this mpotf will be sent to the MnIsIIy 0IIice.

V«iab/e Udts

AfodeIlI8Ii8bIes I8pI8Sert speciIic quallilies denoted" /*fiCdtJr ants.
These IRIs must be used or the model willpIINide ilJOOnBCt I&Sdb. The
caIIerl Ar unit is always indic8t8Cl Areach WIIiabIe for whichJOlI
ptfNidng 8 value. In most C8S&S this tNfI be oINious. lkJli:lrflnIWy, the
water1/11,.,. _ mostlydeltofed., dClB flIet (BIJ. In acme cases".,
_ dellot8Cl in gaIons-per-d8y (gpd}. At the boItom d SfJIi8R1l
wotIf$/IeeI$ 8 unit CXiIIwasbJ C8fcctl8torArCOIlwatillg water*- inIo
8Cl'8 lilet Is fJlfNidad. Once the t8SUIts haw'-'fJvwI" SfIL'Jp 6, the
8Cl'8 flIet numbercan be~ inIo MCM by mdtipIyjng by 8
COI1lI&'Sioo Ia:tor d 810.

Scallrils

AfodeI scenarios d dtfetBnt COIlSIlfV8filn prograns can be S8lI8d. A
scenatio consists d 81 the II8Iues enI&Bd Ar the modeI __ 'ss plus
the beneIit-iXlllt t&SUIts for those values. ScaIIrils _ SIIII8don the
wod<sheet "SavBd Scen8rios." These soallrils can BIso be Io8d8d b&:Ic
into the model at 8 /aIer time using the "I..o8Cl8 SIIII8d soaBio"buIIorJ
tocaI8Cl on the "Saved ScaJIri)s"lt01csfIsst WiIh SC8il8Iios I nIIIIles I
sin¥J/e to evaluetB the sensItivfIy d the modeI's I&SUIs to cIlaages ., II8y
VBIiBbIes.

A sample calculation with these model spreadsheets shows some
interesting resul1s. several designs for a toilet instalation program
were calculated.

b. Projecting future consumption with conser...1icwI programs

Chooslna Immedillte oem.nd IIanaqement Prognun St!ps

8. estimating savings from cunent WEPIA programs

Page 12



..
I
I
I
I
I
I
I
I
I
I
I
I
I
I
~~'.~

I
I
I
I

116 public buildings have been lebol'illed for plumbing fixIures,
acconIing to the standards proposetl in the codes The savings
esIimaIe by the WEPlA staff for these ieb'OfiIs is 49.5 MCM
cumulatively over a twenty-year peliod.

The WEPlA staff are also in the procaas 01 analyzing the saWigS
percentages passlie aaoss the entire subsailAiOO base. The
average percentage of poIenliaI water saving in the domestic secb
is estimated to be bel\TJeen 27 and 30%. This is wiIh a combination
of code enforcement and rebofils.

b. Selecting current WEPIA ac:tIvItIes 10 continue

• Public Information Program.

• Large Consumer Audits.

• Faucet Aerator Retrofit. Availabilly 01 the product is good,
and the cost is tletween JD 1.25 and 2.00. The progIWII
has not been adually rebu:itting homes willi .....Iora, but
merely recommending that consumers pun:haee them.
The Ministry shoultl consider at this lime dilec:lly
distrlxlting the devices to households. The best meIhod
for such cflSlribution woultl be through a social marketing
program using community groups or volunteers f.-I· ar to
those in the neighborhood.

c. 8etIIng a llmellna for further codes adoption

Belween 2002 and 2020 new buildings are estinatBd for
construction. With codes in place, the savings proiected from these
new builtlings alone is estimated to be 157.6 MeM. Rebolilling
existing builtlings is likely to yield approximately 30% saviligS.

d. S8Iec:tlng Initial priority con.eNalion ac:tIvItIe.

Based on the data that have been presented thus far, lhene seem
to be a number of clear conservation proglBRlS that can and should
be undertaken even while the deIaiIed plan is undeiway. Bear in
mind that the scale of a conservation program greatly inIIuences lis
cost; that is, allhough laigel' proglBRlS cost more in the aggieg.ate,
they have kMer per unit costs because of the economies of sc:aIe
factor. Thus, it is important to analyze each of these suggested
options willi the benefit-cost spreadsheets to detennine a
reasonable beginning for these efforts.
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• Residential Plumbing Rebullls fortoilels,
showerheads, bidets and faucets -~ those
residences conswning more than 50 m quarterly

• Domestic leak detection and aetators for aI
households

• Complete Military 8ector Audit and iebellil

• Cooling Tower audit program

• Restaurant and Hotel .ebOOI for Pre-rinse spray
valves and ice machines

• Watertess urinals reflofit on a pilot lest basis

• Codes and Standards enforc:ement

• Additional Public Information and Education progra,w

• Tariff adjustment

• Development of Efficient Prududs Market in .Ionian

TatiffAdiustment

Tariffs or Rates are consideIed a powerful tool for giving the water
consumer a signal of scarcity. In numerous water conservation
programs around the world, tariffs have been succeSI hilly used to
help lower demand. Although basic water use is not very etasu,
high water use for non-basic needs can be intIueooed by properly
set tariffs.

The tariffs in Jordan are cunentty set by the Ministry, and are
tiered, consumption based rates. Honewl', the overaI cost is very
low, and even in the higher consumption tiers where a price signal
might be very effective, one can buy 150 albic melers for only JI)
100 in Amman (where the tariffs are highest). This cannot possb'y
cover the true cost of that 150 cubic meters' water procurement and
delivery. Even with the 12% inaease in tariffs in certain
governorates in 2000, the tariffs remain below the cost recovery
level.

Consequentty, the Ministry staff should take a look at the
possibilities for tariff adjustments in these large block areas. Not
only will the tariff then cover the true cost of water supply and
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delivery. but it may also raise need funds for conseMIIion and
supply development projeds.

DeveloPment ofEfficient Products MarI<8t in Jonlan

Hampering the ability of a consumer to be efticient is the general
unavailability of the low lIJaler-using producls. fixtUIes, and
appliances that can be found elsewtlele in the WDfId.~
customs fees are an issue. If so. Ministry staff should explore
whether these fees can be waived. Another sbalegy would be to
explore vendor relationships with foreign companies and Jordanian
manufacturers so that these producls can be manufac:lured IocaIy
and sold inexpensively in Jordan.

e. Monitoring progress on UnaccountrKUor-W..... ImpnJven••bt

f. Drleloplng short.....nge phased plan lIIId timelne

8. AdqpIIna!be bona:Ranqe Dem!nd ...........AM

a. Procuring .... Approvals

b. PhlISlng In the Budget and Stall

9. EVlIluatina Conservation Program savings

a. Gathering data In the field

The WEPIA consultants conducting the audits and relIOfiIs of pubic
buildings have developed an Excel spreadsheet tracking fq Em that
could be adapted for use by the Minislry"s conservation data-gaIhering
efforts. The advantage to their tracIdng system is that it is in Excel.
which is easy to use. However. it may be beneficiaf to reprCJgIMn it
into another less consuming software language. Each audit that is
conducted has a detailed record containing:

• Account number of the metered subsaiption
• Contact information
• Age of the building
• Number of tIoors
• Quantities of fixtures
• Fixture flow rates
• Number of users in the building
• Behaviors of the users
• Supplemental tank deliveries
• Water recycling data
• Outdoor irrigation data
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• Estimate of the water savings potential from a lui hlIIufi
• Estimate of the retrofit cost
• Date and type of the retrofit

AI the fields in the tracking system ant sortable and the Inked reconIs
can be aggregated aaoss the entire reconI base. The reconIs cover
all of the 254 sites that have been audited as of May, 2003. A
separate tracking database exists for the hotel and school audits,
which should be merged into this one as soon as pcl'Sslble.

A database like this enables the aggregation of hlIIofit activities and
the analysis ofwater savings. It is recommended that eiIher this
tracking system or a similar one be used by the MinisIry Weier
Demand Management Oftioe to track aI conservation prOjji.n
activities. Considerable care should be taken to set up the program
accurately and to enter the data precisely. Cross-dlec:ks to verify the
data should also be undertaken to guard against entry enors that could
skew the analysis results.

b. ContInuously monitoring consumption

c. Comparing consumption against the model projections

10. Readjusting the Long Range Plan In the Fubuv
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1 Water Demand Management Retrofit Projects
Schedule of Tasks
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