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. "II ~l': Research Project Proposal Entitled, "Developm.:!nt 
:mu T.:!sting of the ROBO Activated Hater Neter" 

PROEL:S-1 :\l'ill RATIO:lALE: -- ----.:.:~--' 

A. IoD as ,.,rell as other international lending organizations help develop 
water distribution systems in LOCs. r..e revenues collected from each 
householu for ,vater help pay for the cost of installing and :13 i., I 3ining" 
the ,yater syste..'1\. Unless a reliable l:1ete:cing SystClll, coupled wl.ch an 
ad.equate and hor..est billing and collection system exist, the collected 
revenues will fall short 'of the production, operatioi and maintenance 
costs. In many areas of the world, the revenues collected are insufficient 
to pay for the operation of the system because an inadequate or expensive 
r.\Ct(~ring syste!n exists. This means that the Hilter system c~m not keep up 
,·lith current dec.and or ijTlprove services for the future. IntC',.:!ational 
,,'atcr SYSt('l:1 economists agree that the key to the successful operation of 
a rural or I.!rban water system is developr.:.:::nt of a ?leans of aecurately 
measuring water consumption nnd then charging appropriately. 

!'[ost "atc'(' li'.cters in use. touay are cast metal "hich are heavy, expr:nsive 
~nd not easily adaptable to production in LDes. Reccritly, S08e water 
l~etcrs have been constructeu out of plastic materials and are being used 
in Thailand and Hong KClOg with some de1jree of succcss. These plastic 
net~rs ace relatively :i.n2.Xpensive, cost fron $20 to $40, and aJ:C f.!irly 
accurate, i.e., + 1%. Although such laeters ace r.1echc:mically 1jood, they 
pose a l~llClber of-serious problems, such as clogging, frcquent maintenance, 
freezing, etc. In order to collect payment, an er;:ployee of the ~ .. ater 
;l\lthod.ty agency must read the meter and submit the data to a billing 
office. 'i1lC billing office prepares a stateGlent of cha.c!jes ~;hich is then 
eiven to the user. This procedu're requi'ces considerable labor and expense 
ana, in &TIany C.:1SCS, does not assure collec tion of payment. Hany times, 
the water consumers will just not pay their bill. Often the Deter is 
brok2n by act of vandals or valuable parts are stolen. In ~~,ny tDCs, 
tilC UGer ~i:'lply does not have the money to pay a r.:onthly ~atcr bill 
.tItho·ugh he can pay on a day to ,day basis. It is also r..ot uncoIill!lon to 
hC!.1.r abou t corrupt \-latermeter readers \·,110 by vario'us scher.les) deprive 
thc: ,,~atc::r agency fr.om collecting fees for water I.!sed. In su~r.I(l.ry, 

C!xisting ,,'ater r~cters arc labor intc:1.sive, expensive, und a high 
naintcnance item. 
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c~ tit.! (.':::1L:::' ha!1c, a l1~;er L1ctivdt~~d c.::ter does not depcnd or:. m~ter 
r.:·.H!:n~ .J.~cl billing for: collecting paynent for ~ ... ater used. A USl'!'C 

:~c~i·:at.::J ::!~t-=r is d-=fined as a u::1it ,:.;hich is activ:lt~d by an 
~x:~r~al device which can be purchased by the user at any approved 
stoce. Once th~ uSer has activated the ~eter, h~ is entitled to a 
pr~d.:!te~tin.;;d volu::-Ie of wati!r at a tine of his choice. In essence, 
t!~e uSer, by ptn:chasing the activato'c, h2s prepaid for the ,.'ater that 
he will use. In this systE:Ill, payulent is received prior to use, ~'hile 
\.Ii:::h ordin;).ry billing systems, charges are assessed for ~"'2ter llsed 
after the ,,'ater is consll8ed. In addition to the elinination of the 
need for neter reading, billing, and collection of pay-;-aent, the user 
c:.ctivated r:eter will also restrict rever:ue losses because of corrupt 
~at2~eter readers. Only on occasions when maintenance or repairs 
are required will the user come in contact with an employee of the 
~'ater supply agency. This new user activated meter ,wuld cost only 
$8-12/unit versus the $20-$150 per unit now being charged water 
ccnpc?.nies around the world. 

RESEt,RCH PROPOSED: 

The purpose here is to,.develop and test a user activated ,.;~ ter, oeter. 
An enrly prototype has been designed, built and ... pubjected to a limited 
testing program. Development \oJork \...ill include optimiza.tion of the 
water I.leter ass~mbly, including the p(~lton ~'lheel, the (lir, and , ... ater 
valves, the li1eter box, etc. The meter Hill be tested tinder various 
operating pressure conditions' to check the accur<.!.cy of the pelton 
~'ilC,:el r.1etering system. A series of gears calibrated to dispense 
predetermined V01umes of water will be designed, developed and tested. 

The results of this study ~.,Iill include recom:nendations as to 't-ihat 
d~ensions and materials should be used for construction of the meter 
as ~ell as complete shop drawings for local J...DC manufacture. T\oIO 

final operating prototypes will be furnished. 

RESEA .. ilCH 03JEC'i'IVE A~D OUTPUTS: -_._----------------

The v<.!.'ciolls components of the user activated ,,,ater meter \.;ere subj e.cted 
to preliminary tests in the laboratory. These tests have proven the 
cODponents and the total unit Hork Hell. Ho'"ever) extensive optimization 
developii1ent Hork is required before the meter c"n be tested under actual 
field conditions. The basic objectives of this study arc: 
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1) To c,!si~p. and test. .::.~ ii:!c:xpcr!sivc piston aed cylinder a5se2bly 
for ~::-r- r-· ... (I···., ,-'.>".,... "'''l·l (;"r"':);l~-'r 

..J .... _"'"",l..L .. , . ., ... ~c-_) l.;.~ ...... - ..... - ~I."J. 

2) To d~si.g:1 .:1rld i.::.br icate, or purchasi:: a nur.1~e:c of ~ear 2.sse:nblies 
cor;:espondir:g to a }rcd.etermL""12d vol.t::::e of \';lter. The: gear assemblies 
'..Jill he d2vel,.)p.::d a.nd tested under various cper03.tir.g pressures to check 
the nccur3cy of the meter. 

3) To opti!::dze the design of th~ pelton \.;h~el to increase the 
C!ccurr~cy or the oeler. 'nle pelton \.,rhe.el is the driv.ing mechanis:n of 
the r::eter. 

'.) To redesign the r.:eter to fit in a more ccmpact space and test 
the comple:te unit for accuracy, \.;rear, and durability. 'll1e meter and all 
of its co~pone!!ts will be subjected to repeated operation cycles to test 
the crnnplete unit. 

5) 70 present a final set of Hork/shop drawings for local LDC 
octi1ufacture. 

The out::mts \·:ill consist of (1) a thorollzhly d<Neloped ai1d optimized 
user activated Hater !neter assenbly, (2) five final design, \wrking 
prototypes, (3) a set of work/shop. drawings suitable for mass production 
of' the \-1c!tc:C ~cter assembly in LDCs. 

ptA.!.~ TO LDiK T(ESE.:\..l{CH AND TO UTILIZE RESULTS: 

If a desirable product is produced, the final design prototypes will be 
der.lor~strat('d to Horld Bank, PAllO, Hila, IDB, ADB, UNICEF, CARE and IDRC 
officials. Tnt! \wrk ~Yill be advertized in A.LD. r.esearch publications 
2nd IRC news lettars. Circular cables will be sent to the development 
officers in the A. I.D. (-Iissions, alerting them of the existence of the 
device. The Horking drawings Hill be supplied to the }Iissions for 
ip-country ~2nufacture of the device. Engineering staffs around the , 
world will be advised of its existence and requested to use it in A.I.D. 
field projects. A global ~arketing analysis will probably be initiated 
3S 3 more fir:al design is attained. 

~·U\~:AGr:::'lE~IT CONS IDERATIOt-iS: 

TAla approximates the e."xpenditure of 5 man days to develop the proj ect 
and 10 ~an days to initiate information dissemination and utilization 
pr.ozrams. 
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Ri~SE:\RCH DESIGN A~u NETiWi)S: 

The attach2d pro~osal (p. 5-14) contains the detailed study plan, an 
L'st~n:Jtcd bud~et, a deta:i.l of t1:e pro~)osed c.cvJce to be developed, 
and a resume of the principle investigator to include publications. 

REVli:.'.,'S OF '.rHE ?RO!-'OSAL: 

The proposal has been revic'.· .. ed 0.)1' }J'l". J.:;.r.,es 'I1lO:i:SOn, 'fA/n/EH, 
Hr. Victor Hehman, TA/H, }Jr. Dale Davies, 5ER/E~GR, Hr. Joiiles CassanlJs, 
5ER/E~GR.: Each of the people are technic.:;.lly ~ualificd in sanitary/ 
enviroruOlental engineering and a\·mre of equipment needs in LDC development. 
&;ch e.xpl.'cssed a considerable interest in the.' development of the new user 
activated water meter. Each felt that it and the resultant new marketing 
s)'stcr.\ ,,'ould h3ve a major effect on ,·~ater supply systems being able' to 
reduce administrative costs, to' e.Iihanc,~ ,,';'lter conservatlon, and to impr.ove 
~~vcnucs collection effic:i.c~cy in offsetting production, operation and 
mainten&l1ce costs. 

Th2 proposal has been r.::vic\,Ie.d by the Office of Health .:;.nd meets the 
1'8quirC:11cnts of an Ul1soli.::ited Pl'opoi:;al conta:i.n.:~d ul1dl~r AID ~)R 7 -4.5301 (e) • 
Thc'ccfore, :i.t j.s reCOi1~;;-.eilUed ti1;tt a coatr3ct be a'vmcd~d to the University 
of }i'nry12nd, Interna. tional Rural "Ta tee R~sources Develupi,wnt Lauora tOl.'Y 
"'itilollt consicleration of other sourc.?s, 
Rj~CO:·;}lE!\DA'.lION : 

That YOll approve this unsolicited 51.1:111 Research Activity at the l'.!vel 
of $3/~,550. 

Appl.'oved: 

Disapproved: 

Cle ... ~r;;nce: 
-:ii .. /i>i7u-; Robert 

,,~ 
S · t\" 1.1i.pson \-\J") 



EKDOHS.8-1ENT BY OFFICE.:{S Ol:~ 

'£lIE U~HV.E.1{SITY OF :-t-\RYLI\ND 

The University of }~ryland will accept and ad~inlster a 

crant (contract) ~warcl~d to it under the terms of this proposal for 

T:1e Univ.::rsity of H..1ryland is an educational institution 

incorporatE:d in the State of l1aryl~nd and ret;)ins more than five 

hundred e~ploycc9. 

The Univerf;ity of H .. nyland represents that it has not 

cQployed or retained a company or person (other than a full ti~e 

c~?loyee) to solicit or secure this grant (contract)~ and agrees to 

furnish information thereto as requested. 

~: :~i~a 1~C:::::::!; 
D.:!partt::cnt of 

~~~ _ :'X--J I . \..~JJ ~f..-v--
Donald S. Grciss, Assistant Dean 
College of Engineering 

Chaironan 
DC!partment of 

. d!~f-J: d~/J-- ~ 
Robert L. Gl ucb. tern, ~ ~ $, 
Chc.ncellor 
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proposal 
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the 

Agency for Intern~tional Developoent 

Office of,Health/TAB 

on 

16 June 1977 

by 

Yaron H. Sternberg, Ph.D. 
University of Maryland 

Internat.ional Rural \-later: Resources Development 
Laboratory 

qollege of Engineering 
Coliege Park, Haryland 20724 



UNIVEHSITY OF Mr,\RYLI\ND 

OFFICE: 0:-" CO:~j"RACTS AND CRANTS 

Mr. Vic~or W. Wehman, Jr. 
Office of Health/TAB 
Room 625 PP 

COLLEGI:'; PAlli< ?0742 

July 13, 1977 

Asency for International Developmenf 
Washington, D.C. 20523 

Dear i~r. \'/ehman: 

Please find enclosed one signed and four unsigned copies of 
a proposal entitled "Development and Testing of the ROGO User 
Ac-rivid"ed \'later ~':eter." This project is under the direction of 
Dr. Yaron M. Sternberg, Department of Civil Engineering at the 
University of l.~aryland. 

The proposal is being submitted pending approval of Budget 
Corrmntee for partial v!aiver of indirect costs. 

Questions concerning -the pr"ogram content of this proposal 
should be addressed to Dr. Sternberg at Ir54-2440. Administrative 
rr.ctters may be directed to lks. Frances Schubert, Contract 
Administrator, at 454-3117. 

Your consideration of this proposal is apprGciated. 

bn 
Er.closures 
cc: Dr. Sternberg 

Dr. Ragan 
Dr. r~a rcha I 10 
tl.r. Gross 

_Sincerely, 

-~ __ f'~c:.~,,~, ~~ ~ 
Acting Oi ector 
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UNIVEi~SITY OF l~A,,)\L~ND 

PATENT POL I CY 

1. J~l ord~r to S:tfl'i.!II:ml thi! i:1~(·I·('!:ots of l~e U!1!\'~;:;ity, thc pI:blic nnd potcnt!:ll in'.'l:niors it Is C~i:':C'tt n~r1..(:SS:uy 
:" pr,wh!c:t ilroC'(o(l~l!'c far Ihe prC'lil:Ci:ion of i>1\'L'atians 'lnU c!iscoverias arising aut ofl'c$ca;-ch. This P;J.tent PolIcy, IIP­
;~ :'ll' .. ('(1 1.>.1 I~C F;\ctllty SC'rlatc (10 Jnn:I;~ry 28, Hl60, ~nd m:!op!cu by the Ba~trd of nCC:<?:1l~ on J:mutl.ry 29, H'J60, cst~b­
!:::l:~-:i sltC'h :\ !froc,--".:];.:re. It npp1i¢s to all f:!culty, st>lU, nnd :::rat!: . .mte !>tu(lcnts (:ng~ge() ill tC<'Iching, rc~carcli nm1j(or 
:.!,:(I), I:l any o C the! \'arlolls divisions and branches of the Univer:;ity (If ~.hr./lar.ll nnd State Board o[ A~lcu1ture. 

2. F;tc~l lty, st~J):' nn() l::!·~(h!~.e s!uc<?nts \y~o participate ... i::her 310:l.e or in 'l~sociatiOIl with o~h(:rs i:t In\,·r.-ntions or 
~ : ! $l:U ':(:I'! ':'S nrc n.."<!ui:-;xl to disdo~~ 9,'omptl}' sl:t:h in"'~'ntions Clr disC'~w~rie5 to L"li~ P resident provi,~('d tn~t l.jni..,~rsity 
; :;7': ,~, :?cilit~cs or r;:nl.:or:a!s ' .... cfe llS.=::d In ccnr.t:.:~!on .hcn:wit!'l. 'llbw, facilit :(~ or m:", ter::\!s paid for fr~m :unds ;:;d­
;~!b!~ :e,.:-d by the tinlv.:rsity shall be con:;ic.: !'(:tl ?s t.:ni\'er~;it)' timC', totc!litit's :l.:1d mntc.-rials reg.:m'!! ,~ss of whether the 
fi : l1C~'i ar;sC! fro~ }."ec(:di.1 or Stnte npprc.priatfolls, s!u<!ent [~S, l!or.:ltions: :;r;;,nts, cllntrnc:s or o:}.c;- :;(ll.!rces. 

3. Thc University hns <:n interest in all i::\'c-!ltions an(). <!:sco\"~rics c!isc!o:;(:d to it as t(."<lt.::rcc] by lI;!.rj)~rap~l 2, 
: ! ~\J\'(,. CXCf:'llt wR.?:-e the inve-nUon or disco ... ·erY.i r(-:,;ults lrom p~r;o:ml !'c!iicarch, :n which C'l!iie the im'i?:ltio'" 0" cis­
(,.'I\'('ry ~hal! be the !iol~' propl:rty of fr.e jn"en~or. Personal re:search inc1tH~~S resca:-c:h not I'c):ltc(J to ,}~y ~fJ~clal 
l i n!·:':t~ily TCS~3rc..'l program, .:l:lld tor which: th~ Unive-rsity, makes no special contribulion of throe, facilities or rna­
IC'r;:!]:;. The p.\}'ment of 3. sabry and the pru\'ision o[ a norro<'l1 aC,2uemic cnvironm(':It in which to work Is not to be 
."\': l~ lr;.:cd il.S giving the University :tny fin<'lncial equity in pe:csoll:tl research. The r.a~e of the Uni','elSity mnJ not 
hI! l!sc·d b cor.r...:ction with inventions in whIch the Uni\'E:l'sity has no interest without prior written ~!mission. 

-. .1. 'i'he University recognizes th3t the e .... aluation of in\'en'tlons ~nr1 d iscov~ries ilnd the ildministr~t!on, dev~Jop­
;~'·:lt~:I:.rl jlroc.:-!ssing ot p.:l tc>nts in\'oh'es substantial llme ~md exp.:nse and requires tali.'nts and c;o::p~r;er.ct! nut (or- I 
,~! n:tr :ly found 111 its stafr ; thercCorp.-, in most c~~(:s it expects to contract with butsldcl's for tht"se .~en,jces, It may, 
: ~~ its !:o!~ tl!~ciP.:icn, t::lter Into :t ccr.trnct or cont'-1cts with <"!.!l ol.!tside orr!::m:z:ltion co\,(·ring sp'~cinc inventions or 
1!i:;'7'f .n ·r!cs belii'!ved .0 be pat"':1tr:b~e ... nd patents c!"velc,pp.c1 !he,C'from. or cove-ring all s uch ilw~:1tidns, clisco,,€.'ril?s and 
!)'t:.:·.,i!> In which th~ University has .1n int<!rest. 

5, In tl1e !'\'cnt t'hnt j n oom~ accn.I"'·S Irom the ~!(lminisl>7.tion of it rmtent o r !nvcntin.n In which the Un:ver!>ity ttiS 

:m in!i::'cst, the jnV~:ltor or inv~ntors will rc-c"jve fi!teen pt!rc,~nt (15%) of tFoe !:,ro~!> Jncomt! Irorn the pa:c:lt !>ubject to 
i~~e ,-:x~!lti(Jns !:d forth in paragraphs 6 ::nd S. 'fo t:,e ~xtent cuns is:e:nt wHh S~:-,te ~md University bUI!E"~: j'lolicic.!', (,IlY 
; ncor;.~· wbich th~ Uni\"~1'$i~y In:l.y rc~(:ive from inventions wl\l be <!e(!ic.::t",c1 to T(:sN!.rch wHh not l.:oss than fifty 1I'?t'C(."Ot 
{50S'S ) of such incume f:!esignated [or I'e~e::!.rch in the departmE'nt or colJ;;'ze wHh whieh the lnventor is ~r.iJjn ied . 

G. '-Umlr:r the te.rIls of c"rt:!.in contmcts nnd :l::r£:emE:'l~ts b.:::twl:(:n the Uni','""sity nnd \,:lr!oi.lS ~~I:nties of gO\'L'm~ 
;:~{'n! , pri\,ilte ~n() public cOTJlUmtions nnd IJdvnte l>1tercsts, the unJ .... e:-sity I!; or m~y bt' r{:(1\1;;-('<1 to il:isign 41.11 p~t~!lt 
r l;,:hts to the ('ontmcti:1g' pa rty. The Univ~t'!'ity l'(:tn(115 ('ht! right to enter into ~l:ch ~~z .. ei:ml:nts whenl:\'C~r sl:ch acl:on 
L: cO:lsi!l(:r£.'d to be in its be,o;t inte:'(:st. i 

I !i 
7. 'nlC Pr.:-sident sh:lU ,cppo:nt a University P .... tcnt Cornmittre. Upon tl1e rc-qct"St of the Prcslrlcnt, this Committee f 

.\':11 nssist hi!>! in patent matto?rs f~clur!i:'lg the ur:terT:'linntion of whether or not the Univ~rsit;· hilS :m int.?rcst In tI spe­
,· :r:c io ..... ;nt ion or disco ... ·£>r)·. The inventor or n r<:·jlrc:s~ntati .... e d':-$ig .. tl.te~ by him shall ue n non-voting :nr:mber ot :he 
i'.1~~~nt C01:'lmittcc when it is conslc!edng n p;;.rticul;;.r invention. 'rh~ Univcrsi!y Piltent Commiltee m.ly advise with 
';,edty, !>f ~1 1! and si::.lt!~nts on 'patent questions o. on speclfJc InVl' r.tlons or d!sco"'c,ics. 

S. An in\'cnt!cn resulting frc,m personal !"C:,!o:c.2rch (roel:! p;",rngnph 3) mn.y tm orrefC.'d to thc Uni\'E:n;ity, a nd, it 
:\.~'.::c:·;li(-d. the Un iversity will ,:ul;';"lin!:;ter- such inver.tion in aCC:lJrd:n:ce with this Patent I"o!icy, the in\.'t"ntor Tecelvlng 
:-l:ch :ncome: ns may be specifically agreetJ upon in writing. 

9. Faculty, stn.f( ~nd grn(!uate sh.:dents are required to r::.;ecute promptly all (;O~l tr:lc!~, ;'ls!'ienm£:r:ts, \\'~ivl!rs or 
IdlC'r lc:t;::lt clocum~:lts llo?('eSSJ.ry to Jnvcst in the Unive,sity or it5 O'Issignct?s 'lnyor all l'it:h:s to jnventions or patents 
·,, · ht·:~~\.·cr :mch action js l'(:t'Juil'<.'d In (,order to c~rry out the pro'/islons of this P.:t.tr.nt Polity. 

i 
I' 
" 

10. D!~rutC:s on patent matters, including the lnterpretation of thjs Pate;-;t Policy, shall be rc!'~:-rc.-d to the t 
i';·~·~ :d c;r.t nlld thl! Board of n~g~nts lor rcsolllt!on. ! 

I i:ave T.;o::(). the efl1cin) P~tcr.t Pelky O[ t~e Univer:"iily fJf Maryl<:n<1 as p:-int(:d. nt.c .... e ;'\J:d I lIr.r.~:"Stnnd 
i::lIy its rr.1!~il'e::mmts nnd .he dut:es <lml obli~atjons lm;Jos~'d upcm n~e. In con, .. i'!cration for p.:',m!s· 
slIm to work on org:u!ii:cd ;'"tnd/or Spc'oE'!sorcd I'esc,trc:h flroj~'cts, I at:rce to ::tbi(!c l;y the tems of If:e 
Ome!.l1 P.1.tcnt Policy i!nd to execute l)roT:1pUy ~ny llIX'C'S!j<lrY pllpers cOlVer (:ocun~en ts. 

! 
r 
! 
1 
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A. PHOJECT SU~N'\RY 

1. Basic Identification and Fiscal Data 

Pl.:Q.JCct _:L~le: Development arid Testing of the Robo User Activated ~1eter 

New or Ext~nsion: New 

r.ontrJctor and Addrcss: 

.Pyjncipal Investi,gator: 

DUl':J.tion: 12 months 

University of Maryl~nd 
Inte~'n3t iona 1 Rura 1 \''.1ter Resources Development 

Laboratory 
College of Engineering 
College Park. Maryland 20742 

I 

Dr. Varon M. Sternberg 

Total Estimated Cost: $34.550 

~~J_~Y.-!:.<2Ject ~I<mager and Sp_onsoring Office: Victor W. R. Wehman. Jr .• P.E. 
Office of ,lea 1 th/TAB 

,? Abst Tact 

A ne\'l type of user activated meter has been designed and partially devel-

oped fOT lise in less developed countries. At the present time. charges for 

water are based O~ (1) metering of individual supplies and (2) a flat rate 

charge. The first alternative requires meter readers. billing, collection of 

paY1ilCnts, etc. The second alternative is not equitable because charges are the 

same for one or one hundred cubic meters of Hater. This practice often encour-

ages h'nstage of \-"atcr. The Robo user activated meter relics on compressed gas 

to open a valve and dispense a pre-calibrated volume of h'ater. Thus, in essence, 

t}le user, by purchasing a compressed gas cartridge, is guaranteed a predetermined 

VOlume of water to be used at his discretion. This system eliminates meter 

reatlj,lg, ·::'ilUng and collection of payments. The cartridges will be sold in 

various stores and sales and distribution will be controlled by the water agency. 

The objective of this study is to refine the design of the meter and to test it 

under various conditions. Recornr.:cndations for r.laterials for mass production as 

well as shop drawings will be provided. 



EXPANDED NARRATIVE STATEMENT 

1. Gene~~l Background ~nd Rationale 

One of the major difficulties in any water distribution system is. accountability 

and receiving collections to off set production, operation and maintenance cost. 

Presently, there are a number of ways that charges for water use is assessed Rnd 

collected. l-!ost \"ater meters 1n use today are cast metal (brass or bronze) which 

are heavy; expensive and not eafiily adaptable to production in LDGs. Recently, 

some water meters have been constructed out of various plastic materials, and are 

presently used for metering water consumptiori. T~ese meters are relatively 

ine~pensive, cost from $20 to $40, and fairly accura~=, i.e., ! 1%. Although 

such meters are Ir.echanically good, they pose a nu:nber of serious problems, such 

<IS- clozging, frequent mainten.1nce, freezing, etc. In order to collec t pay;nent, an 

~r.lployee of the wnter authority agency must read the l:leter and subr.lit the data 

to a billing office. The billing office prepar;!s a statemf~nt of charges whicb 

15 then giv~~ to the user. This proc~dure requires considerable labor and 

expenSf~s and, 1n l:1any cases, does not assure collection of payment. Often the 

met~r is broken by act of vandals o~ valuable parts are stolen. In many LDGs the 

us~r simply does not have the money to pay a monthly bill although he can pay 

on a day to day basis. It is also not uncommon to hear about corrupt water meter 

readers ~10, by various schemes, deprives the water agency from collecting tees 

for water us~d. In su~mary, existing water oeters are labor intensive, expensive 

and a high maintenance item. 

On the other hand, a user activated meter does not depend on meter reading 

and billing for collecting pa~:lent for water used. A user activated meter is 

defined as a unit which is activated by an external device which can be ~urchased 

by the user at any approved store. Once the user has activated the rueter, he is 
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entitled to a predeter~incd volume of water available at a time of his choice. 

In.~ssense, the user, by purchasing the activator, has prepaid for the water 

th.:lt he .... ill use. In this system, payment is received prior to use while , .... ith 

ordinary billing systems charges are assess~d for water used after the water 

is consumed. In addition to the elimination of the need for meter reading, 

billing nnd collection of payment, the user activated meter will also help 

reduce revenue losses because of corrupt water meter readers. Only on occasions 

~len maintenance or repairs are required will the user co~e in contact with an 

employee of the water supply agency. 

A user activated meter has an obvious appeal. Its activating agent must 

be unique in order to prevent fr.:lud by easy duplication, tampering with the meter, 

etc. \,'e believe that the Robo user meter h.:ls a uniqUe! activating agent which 

can not be easily duplicate:d. The activating device is a cartridge of compressed 

gas at pressure of approximately 860 psi at ambient temperature. The pressurized 

cartridge can be easily manufactured by the water authority and avail.:lble for 

purchase in stores throughout the country. The cartridges are very small, light 

in weight .1nd transportation and In.1rketing are not considered a major problem. The 

selling price will be determined by the agency in charge of water supply and, as 

an incentive, the establish~ents (grocery store, general stores, small village 

supply store, etc.) where such cartridges are offered for sale will be guaranteed 

a s~all profit. After using the cartridge, the consumer may dispose of it or 

return it for recharging. The feasibility of utilizing reusable cartridges 

dQpends on numerous factors ""hich vary from country to country. 

The meter will have two security systems;.a small welded steel or concrete box 

with a cover attached by five-sided recessed 'nuts and'a magnetized box lock 

I:;.~chanis:!l. Another "anti-chea'ting" device will include a s~all plastic cover on 
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~~ch cartridge and a counter inside the ~eter. Prior to activation, the 

pla~tic cap viII have to be removed and deposited in a sp~cial compartment 

inside the meter. The counter, activated by a piston, vill record the total 

nu~b2r of times that the meter has been activated. Discrepancy between the 

nu;r.ber of plastic tabs and the number registered on the counter will indicate 

possible ta~pering with the meter. The meter should cost $8-$12/unit for local 

Ul.::nufacture. 

2. Research Purpose and Expect~d Products . 
a. The purpose of this investigation.is to develop and test a user activated 

water oeter. A prototype has been designed, built and subjected to a limited 

testing program. Development work will include optimization of the ~~ter meter 

assembly, including the pelton wheel, the air and water valves, the ~eter box, etc. 

TIle meter will be tested under various operating pressure conditions to check the 

accur<icy of the pelton wheel metering system. A sei"ies of gears calibrated to 

dispense predetermined volumes of water will be designed, developed and tested. 

b. TIle results of this ·study will includereco~mendDtions as to what 

dimensions and materials should be used for construction of the meter as well 

as complete shop drawings for local LDC manufacture. Two final operating prototypes 

will be furnished. 

3. Rele\'an~and Significance of Proposed \o,'ork to A.I.D. 

A.I.D. as well as other international lending organizations help develop water 

distribution systems in less developed countries. Revenues collected from each 

household for water help pay for the cost of installing and maintaining the 

~ater system. Unless a reliable llietering system, coupled with an adequate and 

llonest billing and coliection syste~ exist, the collected revenues will fall 

short of the production o~eration and ~aintenance costs. In many areas, 

the r(~v;!nues colll!ctcd arc insufficient to pay for the operation of the system 

~~d the syst~m can not improve s~rvices or ~n~t .dp~~n~. 



A user ~ctivated meter eli~inates the billing and collection process and will 

lead to increased revenue because water becomes a pre-paid cOffimodity. In 

I.nc countries, the consumers may not have sufficient money to pay for their periodic 

!:;0nthly .... 'ater bill. However, alr.lOst always, the conStL"uer will have enough ~oney 

to ?urchase water on a daily or weekly basis. The proposed ffieter is rugged and 

cannot ~e as easily damaged as plastic meters. It is essentially maintenance 

4. Relations to Existing Knowledge 

There are a number of meters developed 'by or for LDCs. Host of the recent 

i:k~t,~rs are ~3de of plastic and are easily damaged or clogged. None of the· 

i~~isting Q~ters is a user activated. All meters require periodic visits by 

t}\f! \.:;;ter authority personnel for the purpose of lileter reading and billing. 

111e user activat~d meter eliminates the need for billing and the associated 

collection of payment. The meter is based on sound hydraulic principles and 

:,no\.Jn technologies. Host of the cOIr.poncnts can ~e made out of plastic, if 

dnsircd, a material that is available in most LDCs. 

5. Ri!se.1rch Proje~t Design and l':ethods 

JOne '1an.ous components of the user .:lctivatr!d \.Jater meter ,",'ere subjected 

to preliminary tests in the laboratory. These tests have proven' that the 

components and the total unit \.Jork well. However, extensive develop~ent 

york is required before the meter can be tested under actual field conditions. 

The basic objectives of this study are: 

1) To design and test an inexpensive piston and cylinder assembly constructed 

;1 f pl.3st ic. The ·above assenbl y was initially constructed from aluminLL'll. 1I0\.olever, 

va helieve that the cylind~r and ,he piston can be made out of plastic·~hich will 
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reduce the cost of the meter. A nu~ber of cylinder and piston assemblies, 

constructed out of varlOUS plastic materials, will be tested for strength, 

~car, and durability. 

2) Design and fabricate, or purchase a number of gear asserr.tJl ies 

corresponding to a predetermined volume of water. Discussion with A.I.D. 2nd 

other international lending organization representatives will indicate wllat 

volume of water should be delivered per cartridge. TI1e proper gear assembly 

will be developed and tested under various operating pressures to check the 

accuracy of the meter. 

3) Optimize the design of the pelton wheel to increase the accuracy of 

the l:leter. The pelton wheel is the driving mechanism of the r.leter. At low 

pr2ssures or volume, there is not sufficient force to drive the pe~ton wheel. 

The present unit is an off the shelf item that was not designed for wat'er 

meters. '~e believe that a more efficient pel ton "Theel can be designed \Ohich 

\.'ill increase the accuracy for recording low flows. A number of pelton wheels 

will be designed and tested and the most efficient will be selected for the 

r.leter. 

4) Redesign the neter to fit in a nore compact space and test the complete 

unit for accuracy, w~arJ and durability. The meter ;l11d all its components 

will be subjected to rp.peated operation cycles to test the complete olnit. 

Needed modification will be cade and testing will continue for 10 thousand 

cycles. If the eeter is operated ~wice a week, one thousand cycles corresponds 

to 500 weeks or almost 10 years of actual operation. 

S) Present a detailed report on th~ findings of this investigation, including 

reco::Jor.endations for materials and shop drawings for LDG lllanufncture. 
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6. Research Comnetcncc and Resour.ces ._-_._"-

The University of Haryland has full research administration 

capability to support the proposed project in an efficient and 

professional nanner. 

Dr. Sternberg's res~~e is enclosed. Since 1975~ Dr. Sternberg 

has be~n involved in various proj ects, fu~ded by the World Bank, 

dealing \Jith the applica.tion of "appropriate technology" to rural 

water resources projects. Those projects include the development of 

a b.::Ui1boo slotter and tes ting of ,,;ooden pump handles and pivots. 

The ROB:)' T:1eter Has invented by Dr. Sternberg and }ir. Knight ~ chief 

instru.:-Jent U!aker of the Department of Civil Engineering. 

'~rk on this project will be conducted at the International Water 

Resources Developinent Laboratory, Collcee of Eneineering, University 

of Haryland, College Park, }bryland 20742. Hardware will be developed 

in close coordination with 'fA/II Project ~'lanager. 

TII./H/EiI:ja (5/19/77) Typist 
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Budget 

Development and Testing of the ROBO User Activated Kater Meter 

A. Salaries & Kages 

Dr. Y. :·1. Stzrnberg 
Nr. R~ Knight 
GrC!dl!3.te Student 
S~crc:tary 

B. Travel 

subtotal 
15% fringe benefits 

subtotal salaries & wages 

C. Phone, Duplicating, etc. 

l>fan-~1onth 

3 
2 

12 
2 

subtotal A-C 

D. Equipi7lent 

overhead 26~o* (except item D). 

Total 

Amount 
8,100. 
3,000. 
5,000. 
1 j 100. 

17,200. 
2,580. 

19,780. 

750. 

1,200. 

7,170. 

5,650. 

*University CHEW negotiated rate is 52% ToC. University contribution 
is 55,650. 

Propos~1 is being submitted pending approval of Oudget Committee for 
partiDI waiver of indirect costs. 

19,780. 

750. 

1,200. 

21,730. 

34,550. 
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YAHON M. 5TERNBEI~G 
\'/ATek Rr:!Oou",c~!. E"CINEE,1INCO 

\, OO~ VI(Wcnr::;T Tt:~ "A.CE 

SILV!:R St'I\INC. MA.RYLAt4D 20:'02 

:!IO'· ~O'.7747 

Partial List of Projects and Clients 

.t.\'ai1~bility of ground ... ·ater, city of Russell Springs, Ky. 

Sources and direction of grot.!!".d ,,"atcr which flooded a mine, U.S. Gypsum 
Co., Indiana. 

Dr3inage of 30()O acre .for a planlled cOl!D'.l!,it)', l"iashingto:1 Gas, D.C. 

Flood plain studies, Ben Dyer & Assoc., Md. 

D[:vt'lopiT:ent of a storm .... ·a ter n:anagecent tlodel, Departr.Jent of Natural 
Resources, Hd. 

:'. Dcvc:lopr.wnt of ground ...... ater for industrial use, Stewart Petrolewr. Co., Md. 

i'. Dcvelop:7lCnt of ground ",later for a planned co;::,-:!unity, Leisure Techno10gy Co., 
N.J. 

~ R&D of a bar-Iooo slotter for tube \.'cll screens, (Assam, Ir!Gia) World Bank, 
h'~~shington, D.C. 

:"l. f..~D of hand-pu:tpS for \i'a.!Cr supply, World B3.nk, thshington, D.C. 

,:1. Ev?lt!c!tion of h3.;"!d-p~~;ps, International De\'c:lop~ei1t Rcsc:c:.rch Center (lDRe), 
Can:;.da. 

Zarq3 irrigation project, Jordnn, U.S. A.I.D., Washington» D.C. 

Lrmd ~l'pplication for Queen Anne Co., JU5tin & CO>lrtney, 2·Id. 

~ . !\r;vic\.\' of 5!!;311 '.,'ater supply p~ .. oj (;cts, ~Hg(;Tia) lITA. 



Present Posi t:i.on: 

A.dc!~ss : 

Ed~cation : 

Disti.~ctions :::nd Fello~'ships: 

P:-ofess:!.ona1 :\£filiaticn: 

P~of~$sio~a! Record: 

J 977 - P~e$r;nt 

1976 - 1977 

1971. - Pr.:-:sc:nt 

1970 - 1974 

RE$L'ME 

Professor of Civil Engineering, sn~ 
Director of International R~ra1 ~ater 
Resources Deyelop~nt Laboratory 

University of Marylz,ad 
D~pt. of Civil ~Lgineering 
College Park, Hd. 20742 

:SOl-4S4-2438 

PhD, 1965, Engineering (Hydrology) 
University of California 
HS, 1963, Enginee:r::'ng (Hydrology) 
Universi ty of Cal ifornia 
as, 1961, Agricul:ural Engineering 
University of Illinois 

Tau ~eta Pi (National En&ineering 
Honor:!!)' Frate::-ni ty) 
O-..i Epsilon (N!ltio:la1 Civil 
Engineering Ho;wra.T)' F::."e.tt::~i ty) 
Alpha Epsilon U\aticnal t..gricul tu::al 
Engineering Honora:r}' frate:mity) 
Sig'::a Xi 

A)":!~:ticr-_T\ Sod cty of Ci vi 1 Enr;inet.::Cs 
l'J!,~:d.c[,J1 G~o}J~)'sic:l Unlon 
}X!,eri c(!n Society of Pet 1'01 ellO Er:gineers 

Dh-.; ct 01," • I~it'!.mp.ticna1 P.u'rel t~'~ter 

11c:svU"';'-CC5 !}~\'do?:>::nt L.:.:boX'F..toY)" 

R·~sen:rc.' Sci-lOla!', Office of ~{I!ter Research 
rw')d T~c..\' .. nDlogy, U. S. D~pt. of Inte:-ior 

Prof(:s5 or of Ci vi 1 Eu&ineering 
(~~tcr Resources) 
Uni versi ty of }-!c:ryl Elld 

Assod ste Pl"ofc5 sor of Civil Ei.&intr:ring 
0lstcr nesou~ccs) 
University of Maryl~nd 



1969 - 1970 

1955 - 1969 

• .Y ....... • 

_·",C~C!:::J. C c.xpe:nencc: 

Professional Experience: 

?u~lics.tions: 

Associate P~,)f(:ssor of Geology 
India.T'ln Unive:rsi ty 

Assistant P:rofessor of Geology 
Indiuna Uni versi ty 

Director of a nu=Der of research projects; 
!-!ary1nnd s6surface cTainnge study (1970 -
1974), Hig~3tion of pollut~,ts in ground 
\".°ntc::r (1973 - 1975), Er.vi:ron::::-~r.tal ir=pact 
studies (19i4 - 1976), Spray irrigation 
of effluent (1974 - present), Gro~d ~ater 
~ode1in& (1975 - present). 

Consultant to variol.!S p:rivBte, govern­
mental and international orgs.."1,izB.tions 
on surface ~:d subsurfac~ hydrology. A 
partial list of p~ojects ~d clients is 
attached. 

See ~tta~led list. 



Y[tl'on N. Sternberg and Verne H. S,cott, The Hele-Shaw f>lodel -
A Research Device in Ground Water Studies, Groun~ Water, 
Volwne 2, No.4, October, 196~, pp. 33-37. 

, Mutual Interference of 
YTater-\i'ells, Journal of the H'yd:-r-a-u--'l~i-:---cs Division, ASCE, Volume 
93, No. HY~, July, 1967, pp. 169-181. 

Y2ron M. Sternberg, Transmissibility Determination from Vari­
nble Discharge Pwnping Tests, Ground y,later, Volume 5, No. ~, 
October, 1967, pp. 27-29. 

__ ~~ __ ~ __ , Analysis o~ Sprinkle~ Irrigation Losses, 
Journ~l of the Irrigation and Drainage Division, ASCE, Volume 
93, No. IR~, December; 1967, pp. lrl-12~. 

, Simplified Solution for Decreasing Flow to 
Weils, Journal of the Hydraulics Division, ASCE, Volume 94, 
BYl, January, 1968, pp. 177-180. 

Yaron M. Sternberg and Allen F. Agnew, Hydrology of Surface 
Mining - A Case Study, Water Resources Research, Volume 4, 
No.2, April, 1968, pp. 363-368. 

Yaron M. Sternberg, Nonsteady Two-Layer Radial Flow to Wells, 
International Association of Scientific ~ydrolog'y, Publica~ion 
No. 77, 1968, pp. 329-3~2. 

,,~. G. J·1e inschein) Yaron N. St crnberg, end :1onald ":. Kl u sraan, 
Orir;ins of Natural Gas and Petroleum, Nature, VoltEne. 2~0, 
No. 5173, December, 1968, pp. 1185-1189. 

Ya~on M. Sternberg, Some Approximate Solutions ;or Radial Flow 
P:cobl ems, Journel of Hydrology, Vol U!:1e 7, 1959, pp. 158-166. 

, Flow to Wells in the Presence of Radial 
DTscorr'':'1nuities-, Ground Hater) Volui:1e 7, Ho. 6, DeCC!Tlber, 
1969, pp. 258-166. 

L2.. .... ·re:1Ce A. Le· ... ·is and Yaron [.:~ Sternberg, Char:8~s in the 
Configuration of Stream Channels Resulting from the Con­
struction of Dams, Proceedings of the Indiana Academy of 
Sci~nces, Volume 80, 1971, pp. 351 - 355. 

Yaron M. Sternber~, Parameter Estimation for Aquifer Evalua­
tion, Water Resources Bulletin, Volume 7, No.3, 1971, pp. 
1; 4 7·- ~ 56. 

Boland r.thor:1ere, Paul E. Potter and Yeron H. Sternberg, 
Permeability, Cementation end Grain Size: A Deductive Inquiry, 
Society of Petrolcun Engineering Paper No. 3606, October, 1971. 



Yaron M. Sternberg, Well Efficiency and the Skin Effect, 
Jou~nal of the Irrigation and Drainage Division, ASeE, 
Vollli~e 99, No. IR2, June 1973, pp 203-206. 

~ __ ~ ____ ~~ __ , Efficiency of Partially Penetrating 
Wells, Ground Water, Volume 11, No. ~, 1973. 

, Theory and Application of the Skin Effect 
Concept-t":-o--::-G-r-o-u-r.--=d--:\\la tel' Well s, proc eedinss of the Internat iona1 
Symposiu~ on Development of Ground Water Resources, Madras, 
India, Vol. 2, pp. 23-32, Nov. 1973. 

T. Tacamets and Y. M. Sternberg, A Predictor-Corrector Method 
For Solving The Convection-Dispersion Equation For Adsorption 
In Porous Media, Water Resour~es Research, Vol. 10, No.5, 
pp. 1003-1011, 197~. 

T. ~oyna~an and Y. M.~S~ernberg, Effects on Highway 
of Gradation and Dir~ctioq of Flow Within a Densely 
Course Material, Transpor~ation Research Board, No. 
50-59, 197~. 
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Et;VIROl\-'l-~El';TAT. THRESHOLD DETER..~INATION 

~O: AA/TA, Mr. Curtis ~2(rar 

Project Title: Developraent and Testing of the ROBO User Activated Hater 
Project ff:_ -}r~er-.- 931-0001'---------· ___ --

Specific Activity (if ;1pplicr-ble) ____ _ 
REFERE~CE:' Initial EnvirC?i1oental/E,.:aillination (lEE) contained in 

Proj ect~posal clated __ 1Q.Ju.o.e 1977 

On the b<1515 of the Initial Envircon:i,(!nti11/£x"to:incti:ion (lEE) rcfe ..... cnco:!d 
above (lnd Gttach-::d to this rr.(:1:10r2:ldl!lil I r(:col1t:~(:nd t'hilt you make tJH~ 
follo",-'in~ cJ etcrt.linCl t ion: 

X ________ 1. The p:rClpo~c:d ~~(:ncy aetlon is not a H:.:ljor Feder:!l 
C!cticm '~h:i_cl1 'Jill have ;) s:i~nif:icant e(fect on tho:! lnno1Lln env.i.ronFoent. 

______ 2.. ~he propcseo ',&c,nc), act :ion is .""! in:lj or FI.!der(ll action 
'Which "'-'ill h':;"Je a s:ir,nirici1nt effect on the lHlD<"In cnvironi~lcnt~ aud 

a. I,n En\.'ir()n7:~f:nti11 A~~.sc$Si!lcnt is requirecl; or 

b. 

The cost of ond sdH.'dule lor this requirci:J(.'Ot. is fully uescrib ... ,cl in 
the rcfcr~nccd docurn~nt. 

__________ 3. Our er!vii"oni:1cmt"l e):ili:lir.atlon is not co:~!plete. l:e 
\Jill 5ubmi t the cmaly!;is no l:.ter theln • __ . ___ \-Ij th our rcc.:.OI~,;;,enG"'1t :i.(ln 
for an cnvironmf:ntal threshold decision. 

Ar>provecl: . _______ . __ _ 

DlS.1r>'prov c:cl :_----_._---

DLlte: 

http:iaminat.on
http:Enviro,-.nt


INITIAL E~VIRONHENTAL EX.:'..:HNATION 

Project Location: College Park, Hary1and 

P~l?j ect TiLle: Development and Testj .1g of the ROBO User 
ActivClt(:d ~';ater Heter 

Fu~mING (FISCAL YEAR fu~I? M!OUNT): This unsolicited research project 

proposal was submitted for TA/RES approval in June 1977 with 

requested funding amounting to $34,550 for the period star.ting FY 77. 

TIle project is anticipated to run from August 1977 to August 1978 

(12 months). 

lEE Prepared 
1v{t{~ [.v/ R. t~~~tJiQv~01. 

by: Victor W.R. Wehman, ~., P.E. 
TA/H/EH 
Environmental/Sanitary Engineer 

ENVIRO~~!ENTAL ACTIO~ RECONHENDED: It is reco;nmended that this proj ect 
receive a negative determination. and that no additional cllvironI'Jenta1 
examinations be carried out on this proj ec t. 

~ .. ~si.s t~!1t Adra~.~ ... is t.T.'a tor I s/Direc tors Decision: 

.-.l,. ~~~_~ f'I ~. ~..A..e-.. ~-..:> '-Pt. d ~ .. -"., __ 

i.-c:.{. L· t}l. ~to':'o {l-e.1 

http:Testi.ag


Contents of Initial Environmtntal EXLimination 

I. Examination of Natur~, Scope and Magnitude of 
Environmental I!~pacts 

Description of Project 

The objective of this project is to develop and test a new user 
activated water meter. A prototype has been initially designed, 
built and subjected to a lLllited testing program. The de.velopment 
,,·ork ,.lill include opti:dzation of the ~"'ater neter assembly for 
subseque.nt use in LDCs. The study will be carritd out by 
YC!ron H. Sternberg, Ph.D., Professor of Civil Engineering and 
Director of the International WateF ResGurces Development Laboratory, 
College of Engineering, University of Maryland, College Park, 
Maryland. 

The results of this study ,.,.ill include detailed work/shop drawings 
of the final design and the construction of five (5) final design 
operating prototypes. 

If the water meter is satisfactorily ~eveloped, the de~igns will be 
dispersed to USAID/Missions and LDCs for in-country manufacture and 
incorporation into ne,01 or existing ,.]ater distribution systems. 



lJ!?AG'l.' IO:-'-;Wi'IFICA'l'IO:i A!iD l:;'/ALUA'l'rmZ FOR~-! 2 

c. ATtmSPl!EHIC 

1. Air nddi ti .... es -----------------------------.--------- N 

2. Air pollution ---------------------------------------- N 

3. lioise pollution ------------------------------------- N ------
4. Other factors 

D. NATURAL P.ESOURCES 

1. Diversion, altered use of vater ----------------------- N 

2. Irreversible, inefficient c~it~ents --------------- N 

3. other factors 

E. CULTURl\L 

1. Jutcring physical symbols ---------------------------

2. Dilution of cultural tradi tio:ls -------------------- N 

3. other factors 

F. SOCIOECONOHIC 

1 Ch '.~ . I l' ........... (See note) • aDges ~n \::conOtnlC e.rnp oyrnen" pa""crns -----------

2. Chanses in population -------------------------------- N 

3. Chunges in cultmal patterns _-_1.s~.e_D.9.t~.L _________ _ M 

I,. Other fnctors 

Note: Uscr clctivatcd Hater meter will change water 
'--"","--

marketing methods in LDCs if device used. A fullcr 

description of intended rearKetir.g neasurcs is found 

in Project Proposal, Section 1, p.3. Para. 2. 



IHPl\C1' IDr;H'i'U'lCI\'l'10H AnD j::V/lI,UN1'10:; FOW·l 

Xl!1pnct Area5 and Sub-f! ..... -eas 1/ 

A. LAND USE 

1. (''han,sing the character of the len.d through: 

R. Increasing the population ---------------------

b. Extrv.cting natucnl resoU!"ces ---------------.. --

c. LH.nd clea:!.-in3 --------------------------------

d. Cimngiug soil character ---------------------

2. Altering nntural defenses ------------------------

3. Fo~eclosiug i~portant 'uses ----------------~--------.. 

l~. Jeopardizing l:!H.ll or his '\-lorks ----------------------

5. Other f~ctors 

B. WA'i'ZR QU;\LITY 

1. Physical state of "'e_tcr ----------------------------

2. Chel!lic<!.l and biological states -------------------.-

3. Ecological balan~c ----------------------------------

4. Other factor~ 

y See §~l[.!..n3.tory llotes for this form. 

2/ Use the follmling :.ymbol:>: II - lio cnviroOJ':I(.:at!!.l impe.ct 
L - IJittlc cnviro!'_':le::ltc.l impact. 

Il::;:Hlct 
Identification 
1l:1d 

E·"!tlu~t.ion 2/ 

N 

N 

N 

N 

N , 

N 

N 

N 

N 

N 

l-f - !~ocl(::('_tc cnvirO!l.;;l~ntnl i!r:pae"t; 
n - }i~g enviro!'l:il£:l'lt£tl ilapp..ct 
U - Up..b:.~ cnvil'o:l.."Jt:ntnl inpact 



3 

G. m~\L'rfI 

1. Changing a natural cDvirol1.r.le:nt ---------------------

2. Elir!linating an ccosy!.>te.Jn ele:1:lC!nt ----------------- N 

3. Other fuctors 

H. GENE!lAL 

1. Internation21 impacts __ ~~~~_~~~£L_________________ M 
----------------

2. Controversial iupacts ----------------------------- N 

3. L2rger prograw iupects ____________________________ __ __ N __________ __ 

It. Other fu.cto~s 

Note: Hill result in incrcasf?d. r~n\1;:>s for H,":lter: 

I. 

utilities leading to more stable fiscal managem(mt 

and operation of existing water system~. 
Ol'lii~ POSS:r.B~ n2AC'.i'S (not listed a"':love.) 

------~---------



'( -_ ..... _-- -- -.---.~ ----_ ... _. -- ~ .. -
~ID i , .. (1., X 1. Coor-crolin!) Country • p 

DEPARTMENT .OF STATE PoSe 1 of 6 Poges 17· 71. 
~~ Tnfr>l"-l'Pgi ,'In,,1 AGENCY FOR .- . __ ._-

fJ INTERNATIONAL DEVELO?MENT 
2. PlaiT No. I 3. Original or 

931-0001-3177709 Amendment tlo. _ 

4. Proiecl/Aclivity No. and Tililt 
---_ .. _-

FIO/T PROJECT IMPLEMENTATION 'f"3 leco I i!J 931-0001 .l-
ORDER/TECHNICAL Small Research Froe;ram ~t>-- ~~- =7.22- --

SERVICES 
,. 

(Dev. & Test. ROBO User Act. Hat,:r ~·~eter ) 
------ -D ISTHIBUTIOH 5. Appropriation Sym!'ol 6.1.. Allolmenl Symbol olld Chor,,, 6.1l. ru",h All.l!"d 10: 

7?-11X1026 42 )-31-099-00-22-71 G A.I.O./H OMi .. ion 
---" 

7. O!.ligolion SI""'~ a. Funding Period (.'.10., Day. l'r.) 

s: .. t,dmini50holjve Re!.ervction 0 Imple",enling Documenl From.9/1 5/7]T", • 9/14/18 

9.1.. Servic". 10 Slorl (.'.r"., D,JY. l'r.) 9.G. Cornpl~tio" delt' 01 S.r.ice~ 

e~1wcen _ q/1177 - and Q/,0/77 - (."/0" D"y, l·r.) 9/14/78 

10.1.. Type 01 Ac Ii on 
Coor'croting Porlicipcl;ng As"ncy D 1..1.0. Cc.illract 0 Country Controct 0 Service A~r£"t:r:l!,;:':1~ o Olher 

10.1l. Authari:ed Agent 

C!-1/COD 
E.timated Financing ,0 ) (2) (3) (4) 

S1.00= Previou~ Tolol Iner"a ... Dccrco!.e Totol to Dote 

11. 

A. Dollors 
35,000 Maximum 35,000 

1..1.0. 

l~~ Financing 
B. U.S.·Owned 

LocclCurrency 
•• ~c::.~ 

12. 

~ ~~~, Coareratin!) 
A. C ounlerpart 

Country 
I'" P~ST;SD /2..) t17/(7.1·? 

Con',i!.uliors G. Olher 
SERLFM/CSD

1 / 

3. /.\i",iall 14. In.ltucticns 10 AUlhorized Agenl 
Roftlr-:-nco5 Prepare and enter into r>. contract with the Univet'sity of r,jal'yla!!d for the 

execution of the work outlined herein and described in detFdl in the 
attached proposal submitted by the University to AID on June 16, 19'(7. 

Article II Voucher Identi fication. In each jnstance of voucher (SF103 4) 
submission rrJade by the contractor for payment hei.'eunder, the following 
identification data will appear on the face of the voucher: 

Contract: AID/ 
Project 931-0001 

Project Office 'I'AB/H/EH 

--15. CI"c,onces - Show Ollic" Syr;.bo·', Si~natur .. ond Dote lor 011 Neces,ory Clearances. __ _ 

:.~::;~;:<~;;:::: rTJ';l:;~;;i~'~;~~'· s. ;:;:;: :::;~::::~.:::~ ;;( l;~·bI. !Ifr 0; 
c. Th<;--<~Ol wCAk li"s within the purviow 01 Ihe iniliolir:g and D. J, 

01;.,. .... 0. c s.en~~ P!_~oms_ 

< .• c") ~....::>~--.............. A' (;1'17;2-'fA/ll: JJj~Howard TA/PPU: LHake iel< ,.' __ _ 
--~~~~~--/~--/~--------------------~~~~~~7?~S~~7.·~l~7'--~~~/) 

E. ~,_ 7 2.9. '}I F. ./ 

'l'A/B: HPCordova I cigl L-'~{ 
h\. F .... t~ cooperaling ';oonl,)': r.,;) :"rms and conditions 

101 100th 1>o."i" aro "",eh)' o!i,,,,,d to 

~;tinQh ... and da1e: . 
Till.: 

17. Fat I!-.., AflOnc", 

Title: 

1 a. D~te 01 Si(lnalur. 

GPO 8i7.261 

http:DEPARTMENT.OF


Pages 

PIO/r 
93l-0001 
~)::;all Rese&rch PrOi9"Bm (Dev. f, 'rest. EOBO User Act. Hater r·~eter) -------

SCOPE Of \{Q~K 

19. SCO?" of Tec!.nical Service" 

A. Objective far which the Technical Service. ar" to be Used 

Df'vel.op r:!1d t.est a user activated \-later meter 

a. D'«ri;>:ion 

'l'he contractor ""ill: 
L Design and test an inexpensive piston and cylinder assembly for strength, wear 
H!1d clurabili ty. 
2. D..:sign ~i!ld fabricate, or purcha~;e a number of gear assemblies corresponding to a 
vrc,l..:te:cmi!l<~j volume of · .. :ater. rrne gear assemblies will be developed and tested under 
v"d ons operating preSSllL"eS to check the accuracy of the meter. 
3. Optinize the design of the pelton ' .... heel to increase the accuracy of the meter. 
'rhc pelton ~:heel is the dr i ving mechanism of the meter. 
II. Redesi.gn the ineter to fit in a more compact space and test the complete unit for 
aCCUl"acy, .;ear, and durability.. The meter and all of its components will be subjected 
to rcpe<.>..ted operation cycles to test the complete unit. 
5. Present a fin1iiset or" ~,ork/shop-' dra.; ..... ings·for··-local LDC manufacture. 

(See Page 6 of 6) 
C. Technicians 

(I) (a) Hu,"~~ 

See Illustrative Budget 

(2) Duty POlt and Duratian of Technldans' Services 

N.A. 
(3) l~n\luage r .... uirl>mont. 

N.A. 
(·l) Ace ..... to Clo .. lfi"d Information 

Hone 

o Will Q9 Will HoI 

D. financing of T .. chnicul SeNlc .. 

(I) r.y AID. $35,000 (See IJ.lusti·ative 

.. -._-----_. --- BudEet) 

(c) Gra~e nnd/or Salary 

Be Permltt.d 10 Accompany Technician 

(2) By Coo~rctlng Country _ N.A. 

(d) Duration 
of AISI\inmenl 
(Mon.Manths, 

http:det:rmi!.ed


---,.---.-- -----------T\-;:;-:-:::-;:.-:-:---------?LJ--r------------
AIC'j D~O-JX Cr,"'p~,oling Coun.ry PIO/T No. 

(9.',.:." 'fAD InLer-reflio!1al . __ .L131-O{)o 1- 3)? TID _P_og_e_3_
of_-..:;6 Poges 

-,i;;j;;c·t7A~i;ii-y-No. ~~dTi1r~-·-· -------
PIO/T 

931-0001 
Small !\escarch Program (Dev. & Test. ROBO User Act. \ola:=-t;:.E:::::r::.....;r~.fe:::.t~e=-r.!.)__:_--:--_:__­

--70~-;;iprn.nl o~S.;,,;>li~, enelc,eel 1o Ihe s;,vices elesc,ibeel in Block 19000 1o be procureel oU/siele 'he Coo;-"o/in9 Counl,y by 'he supplier 

or I/'"se s,,(Vic!!s) 

N.A. 
A. ill. Quanlily ,!2) De,cr~ 

N.A. 

B. Financing 01 Equipm~nl and Supplies 

(I) 01' AID - $ 

21. Spociol P,ovisions 

(3) E.timaled 
Co;t 

(2) By Coope,oting (ounlr)' 

Rl A. TJ,i. PIO!T is subj"ct to AID (controcting) (PASA implementation) ,e-gulolion" 

(4) Speciollns(,uctions 

I.\~ B. E.cepl as specilically cuthorbed by AID, or when local hire i. autho'izecl uncle, tho t~,m. 010 eanlract with a U.S. Supplier, se,vicos 

oc.tnori:ed under this PIOIT mu.t be obtained Iram U.S. sou'ce'. 

o C. E.cC"pl 0' 'pe-cil;.""y au tho'; zed by AIDIW, the pu,cha.e 01 commodities outhorized un de, Ihil PIOIT will be limited to Ihe U.S. under 

Geog,cphie Code 000. 

~ D. Other (.peei')'): Contractor must be authorized to enter into necessary subcontracts 
without prior approval of AID contracts office. 



---.- -----
;>2. ~!'i'O,t.!'y C",,:,acl:>, 0' Participating A,~ncy (Indiccre type, c:;'lltent end format of ,eports r"''luimd, includin'} 10111)uo'}" t:;, be used if othel 

:f,r:n Eo,::'ish, ('eq'.J"!nc.y or timing o( reports, ena any sp'.!cio_' requ;,~ml!n:s) 

Cantradar shall submit three copies of the final report listed as being a product of 
L!IC contract to the DoclUnentnti on Coordinator) TA/PPU/EUI, ~rechnical Assi :;tance Bureau 
or his desicnee. No interim reports (other than phone calls or visits to the TA/H 
r't'CJj,~~ct m:;~nagerls office for short term discussions of p::ogress) will be required. 
Final l'0port will be in English 2.nd at least i:1Clude (1) a SU!:ln1ary of ::uccesses/failure 
dliring the metcr develop~cnt, (2) a description of the actual proced~res rollo~ed 
v~r3tls ~hnt ~as initially conte~plated; (3) a projected cost estimate for large scale, 
local country m:i!1ufacture of the '.·rater meter assembly; (4) inked design/Horking draw­
inGS slIit.['.ble for interne.tional organization. distribution. 

Contractor shall submit 10 copies of final report to the project manager, TA/H. The 
final report shall be reviewed in draft, form with the TA/H project manager before 
sub!nissio!1 of official final report. 

Final report shall be submitted no later than 15 days following the last day of the 
contract. 

~le finul report shall include a title page shc~ing the title of the report, project 
title ES set forth in this contract and the contract ml!:!~er. One copy of the final 
)',;,Part shall he clearly typed:lr printed on flhite paper so that it may be photographed 
to pi.'oducc a Illicrofilm lTiast(!r. 'There shall be an author-prep.:lred abstract • 

. -'--'-'--:-:-:~-:---:-:-:7'-~-:----:-:----:--~---:-::--------=---------n. nr.d.~'"und I.,(o,,,,otlon (I,dc/itlonol information useful to Autl,oriz"c/ Agent end Prospective CC'f1~roctors or Participating Agt:ncy; il 
n"c(,~ ""y cross rcferonce Block 19.C(4) above.} 

B.A. 

1.1. Rclation~hip o( Cont,aclor 0' Porticipoling Agency 1o Cooperating Count,y and 10 AID 

A. Relation'!.ip. and Responsibilities 

N.A. 

B. Cooperatin~ Country Liaison Official 

H.A. 

C. AID Lioi<on Officials 

C··l:l.i L(try Engineer, 'l'A/H/EH 

http:Rclationr.hp


75. 

Plo/r 

(.';-"p,er:>ting ~';-try - J PIO/T No. 

rr/,B, Tnt f~r-regt on al____ __ -'13~J~-.::..ti-=-~...:O:....:/:.-.·_-....:3:.-./_'_7_7_7=-tJ=-q!-JL-_Pa_g_e_S __ o_r __ 6 _ _ P_O_9_
0

_
5 

_ 

Project/Activity No. and Titl. 

931-0001 
SI:1a1l Research Program (Dev. & Test. ROBO Usc:r Act. Hater r·jeter) 

LOGISTIC SUPPORT 

Provi oions ror Logistic Support In Y. ind From LoctJl Currency 

A. Specific Items (1I:s,," "X" in applicable column 01 righl. If 
Supi'lied By Supplied By 

enlry n"eds <;!.JQ/i{icolion, inse" cs'erisk and e"plain Le/ow 
in C. "Comments") 

AID Cooporoling AID Coop<:roling 
N.A. Country Country 

. X l!J a Hi c .. Spoce 

g) Office Fquipm~n' X 

Ol HOL'sing end Utiliti". X 
(4) Furniture X _. -----1--,-,---,-

J.?) Hou.ehold Equipment (Stoves, R .. {rig., etc.) X 
(6) Transportation in Cooperating Country X -
(7) Int"rpreter Services X -

r: (B) X 
fy) -(9) X 

.llD} X 
jl1) X 

J.W 
jl3) .--
.ill) -
(15) 
I' . ... 

[l. A ... d.tronal Foctl.'.e. Avotl,,!:.I., From Other Sources 

N.A. 

C. Comments 

ILLUS'rRA'rlVE BUDGET 

See Page 6 of 6 

GP 0 !lOJ.2oa 



~ Works!",,,t o bsuonce 
C-.ON TiNUA TION 

SHEET 

DEPARTMENT OF STATE 
AGENCY FOR 

INTERNATIONAL DEVELOPMENT 
1. Coop~r"ling County 
TAB Inter-r~gic~al 

2.0. Caele No. 3/?7'7(}CI 
Cj3/-eJ001- I 

FORM !>YMBOL 

Inelicat" block 
numb"rs. 

2.b. Effective Date 2.c. Amenelment 
[!)OriginalOR No: TITLE OF FORM 

T,Project/Activity No. anel Title 

931-0001 
Small Research Progra~ 
(Dev. & Test. ROBO Use::- Act. Water t,feter) 

Usc this Form to complete the inFormation r"quireel in any block of 0 PIO or PA/PR Form. 
1------

BLOCK 19.B. 
The outputs will consist of (1) a thoroughly developed and optimized user 
activated water meter assembly, (?) five final design, working prototypes, 
(3) a set of work/shop drawings sui table for ::lass produdion of the water 
meter assembly in LDCs. 

BLOCK 25.C. 
ILLUSTRATIVE BUDGET 

A. Salaries & Wages Nan-}!onth Amount $ 
Dr. Y. H. Sternberg --3-- 8,100 
Mr. R. Knight 2 3,000 
Graduate Student 12 5,000 
Secrt::!tary 2 1,100. 

subtotal 17,200 
15% fringe benefits 2,580 

subtota salaries [, ,.,ages 19,780 19,7 

B. Trave 1 750 .7 

c. Phone, Duplicating, etc. 1,200 1,2 

sublotal A-C 21,7 

D. Equipment 7,170 
overhead 26% (exec pt item D) 5,650 

TOTAL $34,5 

-... -.-._- -_._-------_._---_._----_ •........ _ .•.... _-_._--_. __ ._--_._----------_._ ..... 

8 

5 

0 

3 

50 

http:Inter-regic.al


.-
I\ID, 1350-1y' 1. Cooperating Country 

Page 1 of 6 17-71) DEPARTMENT OF STATE TAB Inter-regional Pag .. 

AGENCY FOR 
2. PIOIT No. 3. Kl Ori!linal or 

INTERNATIONAL DEVELOPMENT 
931-0001-3177710 Amendme"t No. 

PIO/T PROJECT IMPLEMEHTA TION 
4. Proiect/Activity Na. and Titl. 931-0001 ~ 

ORDER/TECHNICAL 
Small Research Program ~3 000 I 

(Development & Testing of th~ ~OBO Valve 
SERVICES l>t>-fl~- -=1 ZZ- FI 

DISTRIBUTION !i. Appropriation Symbol 6.A. Allolme"t Symbol o"d Chara. 6.B. Fu"ds Allolted to: 

72-11X1026 426-31-099-00-22-71 r:-g A.I.D.tH o Misslor. 

'I. Obligation Status B. Fu"di"g Period (Mo., Day, Yr.) 

(gJ Admi"is trot.~" RlIserYatian 0 Implementi"g Docume"t From 9/15/77To 6/14/78 
9.A. Services to Slort (Mo., Day, Yr.) 

9/30/77 
9.B. Completio'l dale of Services 

Betwee" 9lllZ7 and (Mo., Duy, Yr.) 6/14/78 
10.A. T)'pe of Actio" 

Cooperoting Participali"g Age"cy m ,A.I.D. Co"troct o Counlry Contract 0 Service Agreeme"t OOthe, 

1 O.B. Authorized Agent 

Of/COD 
Estimated Fi"a,!ci"g (1,.) (2) (3) (4) 

$1.00= Previous TOlol I"creose Decreose T 0101 to Dot. 

11. 
A. Dollars 32,000 32,000 Maximum 

A.I.D. 

Fi"o"ci"1I 
B. U.S.·Ow"ed 

Local Currency 

12. 

Cooperoti"1I 
A. C ounte r!XI rt 

Country 

Contributions B. Other 

13. MiuiOf'l 14. I"struclio"s to Authorized Age"t 
Ref.renc •• Prepare and enter into a contract with Dr. Yaron H. Sternberg for the 

execution of the \-lork outlined herein and described in detail in attached 
proposal submitted to AID by Dr. Sternberg on June 16, 1977 • 

Artic1ell Voucher Identification: In each instance of voucher (SF1034) 
submission made by the Contractor for payment hereunder, the following 
identification data will appear on the face of the voucher. 

Contract AID I FUllDS RESERVED 

Project 931-0001 /A/d!/L ({./,? Project Office TAB/H/EH 
~ 

fllf'/;//7Z POS~En 
~;~'IZ Jc,!"CSD / / 

r 1 
15. Cilloro"ces - Show OffiCII 5),,,.1.01, Signature and Date for oil N'!cessory CreOra"Ces. 

A. Th .. specificotions I" the scope of WOlle 'are technicolly odequot. B. Funds for the services r"quDst"d or .. Oyoilohl. 

TA/H/EH: Wehman V. !JJR,?1't.r."" '1/2. '7/_,)1) TA/PPU, MMOZynSkiWJJz cY~b 7 
C. The sc ci WOO'1e lie& within th .. purview of the initiating and 

op~v .( rJ.n Progro 
rT~~~~~~~~~~ 

TA H ee M. Howard 
E. 

16. For th. cooperoti"g counlry: Th. t"rm& o"d conditio". 
let forth It.,. in' or" her.hy ogreed. 10 

D. 

GPO 867·261 

-



:"10 13S0-1X 

I!}-70) 

Coop .. ,aling COllnl,y 

P;ojecI/Ac,i •• ,y No. 'ond Tille 

PIOIT No. 
Po gel 2 of 6 Pagels 

PIOIT 
931-0001 SIil.:ill Research (Development & Testing of t-he ROBO Valve) 

__________________________________________ S_C~O_P_E~O~F_W_O~R~K~ ______________________________________ __ 

19. Sco;>~ of Technicol S .. rvice. 

A. O:'lucII ... fo, which Ihe T .. c!'nlc.,1 Services or. 10 b .. Used 

T:le develop:nent and testing of a water valve/faucet, constructed out of high impact 
p~.astics that will \vork on t\OlO basic principles-buoyancy and pressure differential. 

B. Description 
The Contractor Hill: 

1) To review and select a number of plasti~ or elasto~er nlaterials to be used 
as valves, seat assa~blies, and outside assemblies. 

2) To optimize the angle of the cone of the valve with respect to operating 
pressures and seating characteristics. 

3) To fabricate 20 of the ROBO valves based on the results of the materials 
review and design calculations. 

4) To subject the valves to a five hundred thousand cycle operation sequence 
to look at various combinations of materials/designs. 

5) To develop final shop drawings capable of being used in mass productioO. 
(continued-on page b) 

(I)(o)~ (b) S;>tlclollzed Field 

See Illustrative Budget 

(2) Duty Po.' and Durolion of Tochnlcion.' So,vlc .. 

t-i. A. 

N.A. 

(.(1 Acce .. 10 Clouifiod Informollon 

None 

o Will [KJ Will Nol 

O. Fln',nclll\) of T .. =!r'1lcal SlIrvlc .. !: 

(l)~yAID-$ 32,OOO(sec Illustr.at:ivc 
P,,, d " ,., t) -10.··0 -

(c) (ira" .. o'ld/or So lory 

ne Permltt"d to Acco:nponl' Tachnlclon 

(2) By COOp'Hllling Country _ N .A. 

(d) Durallon 
of Assignment 
(Mc",.Mon'" I) 



COO~l·'''.]!tnlj co"",,,!,,, P:O:T 1'1.,. 

TA'! Inter-regional 
~P'-,-o-:r.-<-'--A;'~fY No: end T'~'I-.,------------------IL----

931-0001 
Dev~lol;men.t & Testing of the ROBO Valve 

PIOIT 

2Q.Eq ... i;>ment an;i Su::.p:i". (/~"b,,,d '0 ,h .. se'·/ice. c/escribec/ in BlocH 19 ond ,,, be p':JclJ,ec/ out,,* ,10" Coope,uting C"""',y by In" sOJpp/ie, 
o( th"se .ervices) N.A. 
A. (11 Quant,ty (2) Descri;>,ion 

N.A. 

B. F,nanc'"? of Equipment ond Suppl,,,. 

(1)ByAID-$ If.A. 

(3) E.,imo'ed 
Cosl 

(2) By Coop"rotin9 Caunl'~ _ 

~ A. This PIO'T is subject to AID (cont,octing) (PASA implement~tion) ,e9ulotion •. 

(4) Spe~ial In ",uc:tion~ 

53 B. f.cept as spec,l,cally authorized by AID, or when local hi,e is cuthcri.ed ... nder the torms of a contract with 0 U.S. Supplier, se,vices 

autho,ized ... nde, In .. PIO/T ;nusl be obtained from U.S. sources. 

@ c. Eocei" as specifically authorize:! by AID/W, Ihe purchose of commodities authorized unde, ,his PIO/T will b .. limil .. d to .he U.S. unde, 

Geog,aphic Code 000. 

!l3 D. Othe, (.p .. ci(y): 

Contractor must be authorized to enter into necessary subcontract without prior 
approval of AID Contract Office. 



,\10 135"-1>: 

1!l-701 

PIO/)" 

Co"pdra'i ,...fCau'l'ry PIOIT tlo. 

TAB Inter-regional 
rai.cr/Ac'i ...... )' No. a"d Till. 931-0001 

Development & Testing of the RO!)O Valve 

Peg. 4 of G Pagos 

22. R"porr. by Con'raelor or P(lrlicipatino Ai/olley (Indicate typ", cont .. n/ and (ormor o( r~f'Ort,; required, inc/ud;n') language: fo b. used i( orh., 
than Enll'ish. (r"q .... ncy or timing o( '''ports, and any speciul requir"menrs) 

Contractor shall submit three copies of the final report listed as being a product 
of thQ Contract to the Documentation Coordino.tor, TA/PPU/EliI, Tcchnical Assistance 
Rurc.:m or his designee. No interim reports (other th~n phone calls or visits to 
the TA/H Proj ect Hanager t s office for short term discussions of progress) ~o1:!.ll be 
required. Final report Hill be in English and et least include (1) a sumi'nary of 
tilt! successes/failures during the development; (2) a description of the actual 
procf,dures followed versus ~vhat was initially contemplated; (3) a projected cost 
estimate for large scale, local country manufacture of the valve assembly; and 
(4) inked design/working drawings suitable for international organization 
distribution. 

Contractor shall submit 10 copies of final report to Project ~bnager, TA/H. The 
final report shall be reviewed in draft form Hith the TA/H Proj ect ~1anager before 
sub~i5sion of official final report. Final report shall be submitted no later than 
15 Jays following the last day of the contract. 

The final report shall include a title page showing the title of the report, project 
title as set forth in this Contract and the Contract nu~ber. One copy of the final 
report shall be clearly typed or printed on white paper so that it may be photographed 
to produce a microfilm master. There shall be an author-prepared abstract. 

23. Dac\<grQund Informa'ion (Additional Informotion us.I .. I '0 Authorized A,,*nf and P,o'pecflve Contrad", or Particlpotlng A~ncy: II 
nnc"".o,y eroau ""Ie,.nee Block J9.C(4) ob""e.) 

See attached proposal. 

24. R"I"tion,hi? of Cont,aclo, at P"rllcipating Ao.ncy 10 Coap.totlng Country and '0 AID 

A. RololloMhlpli e. ... d R ... ponalhilitl •• 

N.A. 

B. Coopgralln:J Country Uohon Olflclal 

N.A. 

C. A:D Ual.am Cnleiol. 

Sanitary Engineer, TA/n/En 



AID 1330·1X 
(9·73) 

COO;.II,,/I:!"{l Country 

TAB Inter-rc~ional 
PIO/T No. 

PaD85 Cl1 

PIO/T rrojo!c~/Act!viIV No. and Tltl.. 931 000' S - _ mall Research Program 
Development & Testing of the Rono Valve 

LOGISTIC SUPPORT 

25. P,ovlsiun~ '0' Lo!)islic SUfJIlO'! IN KIND FROM LOCAL CURRENCY 
SUPPLIED BY SUPPLIED BY 

A. $;Jeci fie Itolms {/nSl1rt "X" in iJPplicabltJ column at right. COOPER· COOPER· 
If cnrry nt'f1cls qua/ificarion, insl1rt asrerisk Dnrl oxplain AID ATJ:\IG AID ATiNG 
bl!low in C. "Commtln:s'" N.A. COUNTRY COUNTRY 

(II Ol'ir.tl SrJrtCO 

(:.11 O"i~" E:.qlJiplnHnt 

(31 HOliliing "nd Utiliti,,~ 

(01) Furnltu, .. 

(5' HOUSf'holcl EC1UiluTlt!r1t (Stoves, Refriy., erc.) 

((.j T r_II''Sportnfion in C()np~r ... tino Country 

(7) Tr.""oort.llion To .. "J From Country ---. 
WI Intt'f':Jr ... trlr SII' v;ccos/S,"?crtuari,tl 

I!)) M~dic31 F.Jciljtl~\ 

( 101 VDhicle~ (offici.,11 

( 11) TrilV4l1 A rrilnGi1mttnts/TIc.kflt§ 

Other: 112' 
Cs;)I!..;ify) 

11:1) 

(14) 

( 15) 

B. Ad<lltion~1 Facllitlos Avuilablu From Other Sources 

N.A. 
c=J APO c=J PX D COMMISSARY 

c=J OTHE R (sp~cify, lI.g., dUlY free entry, tax exemption) 

N.A. 

C. Cc.mm~nt. 

(See Illustrative Budget attached - page 6) 
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19.B. 

AGENCY FOR 
INTERNATIONAL DEVELOPMENT 

TITLE OF FORM 

~ Worksheet o Issuance 

1. Cooperating County 
TAB Inter-regional 

2.0. Cod., No. 

2.b. Effective Dote :z.c. Amendment 
DOriginolOR Ho: 

3. Project/Activity No. and Title 931-0001 
Developnent & Testing of the ROBO Valve 

USfI this form 'a comple'e 'he information required in any blo.::k of a PIO or PA/PR form. 

(Continued from page 2) 

The outputs 
design, (2) 
of ll7orkshop 
assemblies. 

will consist of (1) a thoroughly developed valve/faucet 
five (5) working final design p'rototypes and (3) a set 

drawings suitable for mass production of the valve 

BUDGET 

A. Salaries & lvages 

Dr. Y.l-!. Sternberg 100 days @ $125 per day $12,500 
Hr. R. Knight 75 days @ $100 per day' 7,500 
Graduate student help 6 months 2,500 
Secretarial help 30 days @ $40 per day l,20a 

Sub-total $23,700 

B. Haterial & Supplies $ 6,500 

C. Drafting, Duplications, etc. $ 1,000 

D. Space rental $ 750 

Total $31,950 

Rounded to $32,000 

--------~------------------~---------------------.--.---------------




