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REPORT 

The hhmsuy of Health (rJrOH)  ma^.^ laboratory is presently equpped to conduct a vanety of 
tests mcludmg coldorm and fecal cohform bactena, as well as many chemcal and physical 
parameters The lab can test for metals and is equpped wrth AA and gas chromatography The 
laboratory is well equlpped and staffed although some of the test equpment is agmg and d 
shortly requre replacement The MOH laboratory consists of the mam fad ty  along with eleven - - 
satebe labs (whch perform coltform and fecal cohform tesung) Analysis is rouunely conducted 
on the system water, and samples are taken for analps from residents' homes If requested The 
laboratory is operated mthm the Mimsuy of Health and supervised by Mr Maaen Khalil, 
D~ector  of Enwonmental Health, assisted by Fauneh Altawalbeh, chermst The overall 
governance of the laboratory pertattllng to pnmary health care 1s under the drecuon of Dr 
Ashraf AIkurd~, h/Iuuster of Health, and Dr Adnan Abbas, Secretary General, Muustry of Health 

The mian laboratory conducts approxmately 30 rouune and 10 speual ~mcrobiologcal tests per 
day Addmonal tests are conducted at the remote labs as well At the present tune, the most 
probable number CMpN) method IS used for coltform tesung but the lab staff ldcated an 
Interest m developmg the capabhty to use membrane filtrauon @IF) as an alternauve t e h q u e  

The laboratory is well run and m t a m e d ,  the staff is capable and mterested The quahty 
control/qualty assurance (QNQC) procedures are acceptable rncludmg peno&c spht samples 
and check analyus The lab tracks samples well and follows proper procedures for data loggmg 
and reporung mcludmg turnaround ume 

2 0 General Observations 

The lab has one AA and one GC and the associated equpment to perform W N  and other types 
of analysis mcludmg pH, odor, metals and speclfic lons Although the lab is not capable of testmg 
for every dmkmg water parameter that is presently regulated, (none of the labs can test for every 
con tmant  that may be found m dmkmg water) the tests that are b m g  performed are generally 
suffiuent to momtor the general pubkc health acceptabdq of the water supply 
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The lab staff that we lutemewed had an excellent understandmg of analpcal procedures, test 
~ t a ~ o n s ,  and QA/QC procedures Penockcally the laboratory recaves QMQC samples from 
WHO for check analps T h  1s excellent All the lab reports are revlewed by Mr KhaLl before 
they are Issued It IS also ow understandmg that any unusual analyncal results are meha te ly  
reported to the office of the Secretary General for unmehate attenuon The lab staff were also 
very rnterested m learmng more about some of the new analyucal methods that have recently 
been developed rncludmg pos~uve/negauve testlng for coldorrn bactena 

The analyucal areas could use more work space for reagent storage, record keepmg and general 
glassware storage Counter space IS generally adequate but not suffiaently large to accommodate 
much more equlpment 

The staff mdcated that adctuonal tmnmg was needed m order to m t a m  a hgh level of quahty 
servlce Trammg m a laboratory m n o r d y  conducted for three reasons, first, as a refresher for 
the staff to Insure that proper methods are b a g  followed, second, when a new plece of 
equpment is purchased to learn how to operate the m a b e ,  and, h d ,  general laboratory 
t r m g  m safety, QA/QC procedures and laboratory pracuces We normally suggest rouune 
refresher t r m g  for even experienced staff smce water quaLty standards do change, allowable 
h t s  for mdmdual parameters decrease and new types of eqwpment are constantly b a g  
developed Therefore, lt may be appropnate to coordmate an m-house trammg and refresher 
program mth any lab upgracLng that may be implemented 

The laboratory staff were all weamg proper lab coats but some safety equpment was not evldent 
Gt may have been avadable but not meha te ly  apparent) Eye wash equlpment or deluge 
showers should be placed m locauons that are ready avadable m the event of an acudent In 
addrtlon we nouced that at all the laboratones vlslted (RSS, WAJ, Za Plant and MOH) the 
teclmuans ckd not wear any eye proteaon 'Ihs should be dscussed and consldered as a staff 
recommendauon 

3 0 Water Quahty Analpcal Needs 

The MOH lab, as wth any lab has a rmsslon It 1s our understandmg that the rmsslon of the 
MOH lab IS to p r o d e  routme analyucal tesung of water, wastewater, etc to msure comphance 
wrth appkcable standards or goals The goal m dmkmg water IS to monltor those parameters that 
are consldered the most muneckate and cllucal to pubhc health If an analysls suggests a problem 
then the responslbhty of the laboratory 1s to report the results, m wnung or, If urgent, verbally to 
the Office of the b s t r y  of Health for mec ta te  acuon Tlus IS b a g  done In the case of 
potable water the analyucal needs center around meetmg mumum standards for safety and 
palatab* These needs, m our opuuon, revolve around the followmg areas and are 
recommended as analpcal goals for the laboratory m order to provlde momtomg of h g  
water quahty ~croblologcal Analys~ (cohfortn bactena, fecal cohform), Iomc Analys~ (copper, 
magnesium, uon, manganese, s o ~ u m ,  chloride, sulfate, wnc, boron, lead, cadrmum, chromum, 
fluonde, a l m u m ,  mtrate, mtnte, sdver, sulfides), Physlcal Charactensucs (turblctty, color, 
ododtaste, temperature), Chermcal Analps (hardness, oxygen, total chssolved sohds, suspended 
sohds, pH, LAS, ammoma, conducuvlty, cyamde, Heterotrophc Plate Count) We wrsh to 
emphas~e that the present laboratory already has the capabhty to test for most of the 
recommended parameters We do not recommend that the laboratory upgrade for the analyas of 
the followmg parameters at tlvs tlme, but space should be allocated for future reconslderauon If 
deemed necessary later Ractologcal Analysis, G y p t o s p o n b  (standard not yet developed and 
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the test method has not been agreed upon), tnhalomethanes (outside lab), haloacetlc aclds, 
pesuudes, total orgafllc carbon, heavy metals such as mercury, m, and banurn. 

Eqwppmg the laboratory to conduct full rmcroscoprc analysls may seem redundant wrth the RSS 
and WAJ labs but it may be deslrable, although not necessarily from a pubhc health perspecuve, 
to have full rmcroscoprc capabhty It would serve as a general qualtty con& smce most 
rmcroscope testlng is very subjecuve 

The MOH lab has most of the capabhty to test water for those parameters that msure potabhty 
and safety We do r e c o p  that the WAJ and RSS labs also have s d a r  capabdny but, but smce 
the h s t r y  of Health is respons~ble for the ultlmate decision for the acceptabhy of the dmkmg 
water m Amman hamg a lab that would provlde rouune momtonng for these parameters would 
m w e  a rapid and deusive response if another event occurred, parucularly a rmcrobiologcal 
mudent It would also promde a qu&ty control check on other analpcal work b a g  conducted 
m Amman The present laboratory has the baslc foundauon for remforcmg rts analpcal capauty 
m a way that bdds on the excellent staff and baac knowledge that already exlsts In addruon 
smce, the lab has only one AA and one GC &IS may be the m e  to add needed duphcate and 
upgraded eqwpment 

4 0 Equipment Needs 

In order to conduct the analps of the tests hsted m the recommended goals hsted above the 
followmg addmonal eqwpment wdl be needed glassware, reagents, a second gas 
chrotornatograph/mass spectrophotometer, a second atomc absorpuon analyser, a membrane 
f h r  apparatus mth vacuum pump, and a new mcroscope along mth c o u m g  cells and 
apparatus to filter or concentrate samples 

5 0 Space Needs 

The present space is adequate to perform the tests presently bemg conducted However, d the 
work load of the laboratory Increases or 5 addmonal equpment is purchased, the space wdl not 
be adequate and would Uely have to be Increased by approxrmately 25-50% We recogme that 
h s  rs a potenual problem slnce avadable space m the exlsung b d b g  is h t e d  By reonenung 
the exlsang space and by usmg, perhaps, office space on another floor sufficient area may be 
obtamed mthout hamg to expand mto another b d b g  Smce not all the tesung would be 
ongomg su.nultaneously there should be adequate room for the analysts 

6 0 Trammg Needs 

As we have already noted, any laboratory should provlde penocLc upgrade mmmg for the 
c h e w s ,  rmcrobrologsts and assrstants %s can be provlded by supmsory staff or by outside 
professionals If the replacement equipment IS purchased as ouclrned here, the trauung can be 
provlded by the manufacturer On the other hand, a comprehensive upgrade/eqwpment t r m g  
program may be deslrable to rmew some of the techques recently developed m the Industry 

7 0 Recommendations 

The followmg recomrnendauons are submtted for your consrderatlon Hawever, the present 
laboratory operaQon is well managed, has good QMQC procedures, have complete reporung 
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forms and d m o r  t r q  and, perhaps some rnmmum space reonentauon the laboratory 
would meet standard laboratory acceptabhty 

Consider a d h g  to the present laboratory equpment mcludmg a new AA, new GC, MF 
apparatus, and rmcroscope 
hcrease the space by apprornmately 25-50% to accommodate the new equpment 
Promde a small on-site hbrary for reference by the staff dunng analysis 
Add addmonal safety equipment 
Provlde ad&~onal t r m g  for the staff that refreshes analyucal techntques 

8 0 Implementahon 

Implementauon of these recomrnendauons suggests that the Mmsuy of Health proceed wrth the 
follomg program. 

1 Conduct a detaded lab audt whch deheates procedures, MDLs, records, 
equlpment, etc 

2 Determme whch, d any, equipment needs replacement and any addttlonal 
glassware needs 

3 Prepare a t r m g  manual and program for refresher educauon 

4 Prepare purchase specdicatlons of equipment 

5 Prepare layout plans for a redesigned laboratory with the exlsung space 

6 Prepare construcuon documents 
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ANNEX A Estmated Costs of Im~rovements to Mmistry of Health Mam 
Laboratory 

The followmg cost esumate is based on the recommendations outhed m our report They 
mclude eppment, glassware, reagents, cabmets, reconstrucuon of the exlstmg lab space, and 
tr-g 

Item Descrrption Cost m US$ 

1 Purchase a new gas chromatograph mcluhg glassware and supporting 130,000 
ecppment 

2 hchase  a new Atomc Absorpuon m t  mcludmg graphte furnace, 120,000 
sample preparauon equpment, and glassware 

3 Purchase eqwpment needed to perform membrane filter blologrcal 17,000 
tests mcludmg funnels, vacuum pump, burners, supply of filters, 
Quebec Colony Counter, new mcubator, and all assouated and support 
eppment 

4 Purchase a new mmoscope, Sedgemck-Rafter apparatus, whtpple cells 9,000 
and aU assoc~ated eqrupment 

5 Purchase an analyacal reference library for rouune use by analysts 2,000 
mcludmg books on rmcroscoplc analysis, laboratory techmques, 
chromatography, etc 

6 Upgrade the counters, laptops, arr cond.luonmg, safety eqwpment, and 75,000 
general work space to accommodate the new eqwprnent and testlug 

7 Provlde two weeks of m-house laboratory refresher t m g  m 47,000 
rmcroblology standards, new techmques, protocols, safetyYI' 

8 ~cellaneous addtlonal items to be idendied dunng a lab au&t 20,000 

TOTAL 420,000 

NOTE E s m t e  does not Include a fume hood or expancLng the exlstlng space 

* The tratnrng would Include two full on-site weeks of specraked t r m g  by a laboratory 
speclahst and one week of penodc t r m g  by Prof Steve Medlar P E All tramng materials 
would be provided. The t m g  would be conducted m analytical t e h q u e s ,  new lab processes, 
standards, and QA/QC The cost esumate p e n  above 1s for the fmt t m g  session, such 
sessions should be conducted annually, although subsequent trammg sessions may be for shghtly 
shorter perrods 
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