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Attached please k d  our report on subject program including 
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PA= Participating Agency 

REDES= Salvadorian Foundation for Construction and 
Development 

QA= Quality Assurance 

F'I= Final Inspection 

NGO= Non-government O r g a n i o n  

CTO= Copant Technical Officer 

QC= Quality ContFol 

FISDL= Social Investment Fund for the Local Development 

FONAVIPO= Fondo Nacional de Vivienda Popular 

SOP= Standard Operation Procedure 



BACKGROUND INFOBMATION 

According to me terms of the PASA and those n~ukeme& idmtified during the 
grogrem e x d o n .  the fdlowing is a narrative descripb:on of thc find@ and kssoas 
l e d  

TheUS Army CorpsofEngineers (COE)isthePartnerAgeacy(PA)~ieforthe 
overall technical qqxnt pvided during this program. 

The main objectives of our mission was to provide the meam and ways to obtain a bet& 
cons truUionof the~of thcco lmtry .  OurWcageto'&lildbcite?'wasthe 
@establishedearlierbytheUSAIDmmgematmtheireBk& topovidedurnble 
coastnrcfion and to establish some acquable amdads of construction ad dunbility 
usiogElSalvsdorconstructioncodesandsimilarUS~. 

ThePAorCOEwasClskedwiththemisSiOntopovide~thntQualityAssPnocc 
COE with the Mal sumnnt of USAID h m  the Directors level to the ER Tam. was able 
t o i n t r o d u a t h e ~ c o n t r o ~ ~ ~ o e e d e c i i n t h i s ~ o n  t 
and to establish thost metbods tix umtmlling tbe qualay of tbe infiastruchnc, the end - 
n s u l & b e t b c r ~ 0 1 ~  

The PA suppt  inchded tbe following 

a) S i t e ~ ~ ~ i n s p c c t i o n a n d s i t e r i s l r ~  
condition Wowed bv a mmme&tim for aaroval aovidc with ao 
~~ guidedtdesigned for this pnpose-ih txmhhon . . WiththeNGO's 
big effort accepbg lots. 

b) hspection during construction (QA Inspmiom) sample inspection of 
t x m m l a i o n s i t c s t o d d a m i n a t e t h c ~ a n d t o i r r s p e t t b e ~ ~ f t b c  
product being built A field inspaaid I&XI with find& dded iffa arb 
i m D e c t i m b v ~ m i t ~  C o m m u u i w l e e d a i m ~ h c a W a n d s a f d v  

- 
a n d ~ o l l s ~ m  ~ ~ f o l l o w - ~ & w a e ~ d u e t o  
deficiencies enmummi dming n Most projects raquircd fdlowup FI. Please 
n o t e t h a t t h i s p b s s e w a s o o t i d m t i f i e d U a s ~ b r d i t w a s ~ o o r  
l a t t e r d a t e u m i n l y t o s u i f t h e o c a n r i n g ~ ~ ~ t h e  
txmmlaim 

d) A selection sample metinnl was adopted to ins- eacb canmlmity (Housing). A 
goal of 20 - 30 % coverage was established 



For Clinics, hhkels, Municipal Buil- and Schools a 100% k p e d o n  Ate 
was estab- a quality assurance impcdon report was povided for each 
iaspectionvisitandforeacbproject. Parememsforeocep(lmce~established 
juiorto~~~:Iudingsocepanceormnr-acceptamzrecommeadPhionstoindudc 
slmcbd, functional and cametic m. COE provided ofthese 
sites, on a h p e n t  schedule (weekly or bi-weekly). 

f )  Reviewandrewmmendationsofthcdesignofdpnmeaentstruchrrrs. 
compmisooswithlocalcodesaadrccommcadcorrshuction~~ 
standards. 

h) ProvideQPalityControl(QCYQoalityAsmcmcc(QA)tniniagforQCand 
nrpervisorypasorme1,aSwellasCro'sandincorponted 
based on US ARMY COE Safety Manual, EM385-1-1. 

-=win=- 

i) Pmvi& project surveillame and field - for ER-Tam. 

AllCOEQdityAssMnce~(localstafI)uraegiwtniniogon~ 
mdhods to pwide consistemy and continuity on ow inspections and on our reporting 

F o r m ~ ~ e r e d m 1 o p a d t o ~ t h e r e q  ' .- ' o f t h e m i s s i o n a n d t o ~ t b t  
reportingpromdms. C r o ' s w e l e a l s o p r o v i d e d w i t h ~ o n t o a b k ~ t o  
undastaDdowmdbodsandpoadurrs A ~ o f o o c U S s u p a v i s a ~  
mpmmWinandProjectManager, 11 qual i ty~ia9pectas , includingone 
electrical kpcctor, and ooc logistic technician wac enlisted by the PA to suppat tk 
mission 

With tbe parkipation of the NGO's, local USGS agency, and govanMnt &cs such 
as FISDL and Minisby of Education, Minisby of Hou9ing. FONAVIIQ thc COE a PA 
andAIDERTcamwereabktopsc~tniningtothequalitycoatrolpasoancl, 
supervision, aod uppa m m a p k  of those agexies; a pogram to amble than to 
produce a better Produd thru quality control. Obtain the coopaation of buildas' upper 

The overall program was way ambitious, inclnded appxinmte 26,625 hwdag units f a  
both Dhase I and 11 of this oropsam, on a ssmdc basis a total of 14399 sites mere 
inspe'ctad for compliance, ~O,?SO sites were Aited during con&on, and 1 1 f 13 
housiog units were ~nspected for final aaep&me, a total of 43% sample covaage ovsall 



f o r ~ N G O ' ~ a n d F O N A V I P O , ~ t h e t h e  godof20-20kNGO 
housing and 40% for FONAVIPO h i n g  

A l s o i n s p e c t e d d m i n g d i f f ~ p h e s e s o f ~ o n ~ : 4 0 R r m l S c b o d s , 7 H c r W  
Units, 5 Municipal Markets, 19 Muuicipal Buildings, and wrim Small Mms&uam 
(i.e. bridges, culwis, roads) activities as mpskd. All these projects requind multiple 
visits depedng mostly on complexity of tbe project. 

Oneofthemein~wastogivethe~evi~aqualitycomtmctimina 
timelyfsshiou SetstandardspoadurestodolwsinessbehweaAIDandCOE Setup 
& i o g y ~ ~ ~ ~ ~ ~ a g c a c y ~ t h e ~ ~ ~ s y s m n t h r t t b e  
USACE implemented and to be used m their fuhln projects. A A @on 
pmcedure (SOP) was established dmiq tbe process and is available for h e w  on 
request 

exccprioas and good report developed tmv& these &es 
and mutual Mdastanding of the mission a9 well as setting mutual guals. 

Wearaea l soab le topar tnawi th the~NGO'S .  Itisimpacmttomda~ 
that the inclusion of the NGO's such as CARE, Save tbe C h i i  World V i i  
Salvation Amy, CHF, Samarim Purse, MBcy and a r d t i c  Relief Semias wrr 
an a~allent &on and with the inclusim of the loch -es such rrs REDES, tbe 
programwasabletobesuassfulandtoEBkcoffassomasit~~.  

USACE recommended AID to M d m i n g  execution to make a gcogqhal distnhdaa 
of the task, assigoing inspectors to spec& gwpphical artas, and sug@ng the slme 
for NGO's. This action was a mod &ice. The action simdified the t of - 
nxomcs by both, the govcmmmt and the NGO'r 

F d v  the ioclusion of bedciaries to camii to tbe d o n  of the walr uwidcd a 
need2 amount of pticipation and pi& from the wmm~ity, at the same t& trair6qg 
wasabletobegiventotbeloclll anmuunityoncoastructionandhygiglic~asweU 
as to pamcipi& on h overall planning of the commlmities as part of the NO'S 
conhiion. 



Mitigation mensum wrre implemeated on mst of the "-es ad mmricipalities 
swved. GeoereDhical iafonnetion ~ l u s  site evalmhm wae made to esEaMish nnbmtxm 

.. . 
Risk&-\ inch&,  flood^, mil -n, land slides, e&& 

W G - N S  LEARNXI): 

Quelity manage did receive training rud ktructbm to paform tbeii dnties; 
however, the concepts wae new ad required the complete commitmmt of the upper 

otha~qualitrcoodrol  ~ t i s i m p o ~ t o - t i o i ~ & ~ - t b a t . d o p t e d  
tksystemdidpasDrmbettgtbaathosewbdidnot. Thertsultswueas- 
less repeCitive work within budget and cbsa to the completion schedule rcsuttiqg on a 
bettaqoalityjob. 

In the srccrp of LESSONS LEARNED we find om3ehres h u s h  on constmdon d 

' ~ b e u s e o f ~ ~ t a n d m o r t a r w a s ~ ~ u s t d ~ ~ p m j c c h  
l k e  is a lack of Pndemtadng h m  contnrctors on the proper use and i l p p b t h  of 
tksemataialn ~~usatt&ptsvmemadetocom&thisjxobiemand~tbcbd 
design a@eers sbowcd 6whtion witb tk co&actor*s field practias 'Ibae was a 
lack of mix d e s i i  for all of tbse ekmnts and it is a de i ic i i  coEhwl iwc to be 
resolved. 

Most comtruction invohd tk use of ninhd Cement Mesony Units (CMU). 
t h e n i s a l a d r o f p r o p a l m d a s t a a d i n g b y ~ ~ i n d u s h y t b a t ~ f i m h y  

for grot& 

prow, bboweva, lack of supavision and k k  of cfficied QC ioaeesed the laggin of 
defi* detcded. 



On larger wnstmdon projects such as clinics, schools, markets and municipal buildings, 
weencoMterdmtbuildaslackthewillingnesstoapply~stingmonst.ndmlr 
and p p e r  methods of collstnrction Supervisois in the area took tht mk of desigea sad 
made decisions and provided solutiom dmt normally belong to tbe designer of a 
particular project This was a repetitive deficiency suppatcdby the dtud pnctias 
unigue of this wuntfy. We enforced the poceduns to have the designer pwide thdr 
own solutions, especially on shuctllral mattas; small, but some pogns was obtained m 
this issue. 

Specifidmandwostrudondrawingswnealsodeficient,lacking thereqaired 
infomuion to mmide a puality miect Most eoatractorJ a used to build lmda these 
d t i o l l s  and-* solvernostdf tt;eir poblans "as they go" 'xdng m "thdamd 
monsystcfnandpnventingpopermeterialpoc-and-m 
phm@ Ow seminars cover this issue intensively. 

S ~ o n w a s i n g e m n l d e f k k m t n n d l a c k e d t h e p p u ~ .  'Iberdeoftbe 
supavisorisnotunderstoodingemral. S u p e r v i s o n ~ ~ w i t b t h t ~ i ~ f  
r r m k i n g ~ m a t t h e f i e l d l m ~ & o l l s t h a t ~ a t h e ~ ~ o f  
the designer. Supervisors make dec'iom that alter the structure and sow of thcse 
supavisorslscktbepropatniningandImoIedgellbold~on Ingararl.most 
supervisorsdemonstnteddmttbyQnothavetbcpmpaWgrequircdtomtbe 
jobpmpcrly. Ontheotherothahsad,thaewae~supavisorsdidpo6sestbc~ 
a n d I m o w l ~ s l d u s e p o p e r p r o c e d u F e s t o s o 1 v e t h e c o l l f l i c b ~ ~  
poblems a the job site; bowever, this was cxcqhon m t k  tban the rule. In some csa 
thetDdsrequkedtod0thejobwaenotprovidad;someofthesetodsindudcdpopa 
d r a ~ a n d ~ c a t i o n s , . t t e n d a m t o p r c p a r r d o r y m & t i a g a n d f o U o w u p s ~  
~onllsinginspaCtionstools,rupcnisorspresenceduringcridicslactiviticssPch 
a s ~ p k c a n e n t g e d l y ~ l ~ t h e r n l e o f q u a l i t y a s ~ m a n c e , s a n e o f t b r m  
tacked motivation to exercise the task. 

~ e s w a c i n g e a a a l ~ c ; ~ a r e s c n n c e l a n e m s o f d e f i & m y i n t h i s  
~ w h e r e t h e ~ a m m a n i p l l a t e t h e s y s t u o b y b n i ~ ~  
and obtain adjusted Fesutts to show compliance. Ihe same @a to professiornls tbrt 
~ t o ~ e m l s h i p r e t a t i o n ~ m a y b c m o a e y , l o o L t h e o s h a ~ e D d ~ ~ ~  deficienciesto 
go-etc. I n ~ o n , t h i s t y p t o f t c s t i n g w a s m t i n s t i ~ i n t h t  
agremrcntbutimpkmmted. Itisimportnntto~~thatourrgcnCicswaeableto 
identifyandhirelaborstoriesthatprwidedtheraquircdsuppt. 

MODIFICATIONS: 

essentialpartofthewdonbusinessendare&~eohancetbej&orin~ 
cases to save monies or time. Tbe procss of modifying a wntract e n w ~  resistance 



6romtbclocalgo~ent~ies;maybeithsstodowitfithetimekmnh~ 
with modifkdons or lack of system structure. 

Thisprognrmdidmtincludenqoiranentson~~moftheindushyinEl 
sahdof, there arc no refbmms to construction safdy rules and iegulatiom except for 
s o m e ~ ~ l a b o r ~ g u i & l i o e s , t h e s e a r e p o o r a n d ~ i n ~ .  Ourefforts 
did include enf- scmity and safety on the job, but since b is a lack of 
~ o n t o ~ l y w i t h s a f i t y o n t h i s c u l t u n , t h c ~ w e r r l i m i t e d  caah'lcdmlly 
( C 0 ~ A l D ) ~ ~ ~ w a e n o t i n C l u d e d  Itisimportaattondetbattbac 
~ n o c a w d t i e s d i r e d y r e l a t e d t o ~ o o .  Someminoraccidedrtook~ 
ho~ev~,theawalty~mrsduetohealthreletcdissusorahneatrd~ 

S o m e o f t h e i s s P e s m e n t i o n e d c l b o v t , m a y s e m t o ~ w h y t h e ~ t o o l r  
~ongatobec~m~thelaclr~fpropercoatradorsschedules,thciaabil itym~ 
materials on atimely manner, tbelaclrofQCmanagrmentraquiringsowaralttobe 
r e p e a t a d , t h c l a c L o f g o o d ~ t o o I s c s p a e i d l y i n t b c ~ a n d ~  

Dottotbtlowpaymentfordesigns,tbeyweFenotmmplcte~~infomntioq 
espedlyintheareaofsoilevlluationandtcstiag Also,thedesigoe~~a~.rdmed.fba 
the design is pwmted and tby have little involvement during the consbudm of h 
projects. WWePtbaisgenaallyigwrcdasaniaflucmtialelanmtoohcomplctioaaf 

~ j e  

Thelowbidderwasawsrdedcootraclsthatwae~ 
. . low, way bdawtbt 

pvemmentestimah. NatetbattimetoexecutethaepojeaPwmafsoimpalistic;aa 
resultnosinglepmjectwsscxecutcdwitfiiathetime~tobeumnplctad 

initially extarded hm original schedukd compl&oa date of June 04; first -011 to 
~ba04.secwd~01~mDecember04.thirddonmJarmrrn31.2005. 

USAlD~dinclPdcmfutmcppjcctsthe~dtohaveafollowup~thst 
will provide for kpections 4 and 9 months after completion to detect lattea deficiencies 
a n d b h a v e p r o v i s ~ o n s o n t h e ~ ~ t o f o r a ~ m ~ b a c k a n d c o m d  
thosede6ciencies. TheseareindustrysEsodardpracticesoapermanentprojeus. Ref. 

6 



FoU0w-q inspections noted on sheet 1, section c. Due to the time dcmcab re@ 
underthistypeofprogtam,thismaynotbepractical. 

Also,isstrongy r e c o m m g d e d t h a t t b e s a f c t y ~ k ~ i n t o f b e  
comhdon pwxss. We recommend the use of Engineer Manual EM 38511111 Enginca 
Safety- 

4. Three phases of cmsbwtion need to bc implemented (as a minimum) fa d 
pojectsasmimportsntpsrtoftheqUgllity~Iprogrsm 

PHASES OF CONSTRU<JLIOM IMPLEMENTED: 

~ l s o ~ b y ~ ~ ~ a u d c o o t r s d o t t o e ~ r m e l l m t ~ ~ s ~ ~  
orc~aratorv and initial imoectiolro are beinn foUoHled Cadhation also will include 

mostsincerethanlrsto~~~Ibamagementandthc~ Pmg&~CWsandt@m kadcrs 
for their unconditional q p r t  and dedication, tbeir participation is commendable. 



I also wwld like to gin a special thanks tn COE-ER Tam of protssionals, withold their 
support nwc of the great accomphhamm ofthis pmpm could be possible. 

On behalf of the Earthqualre Reconsbuction Prognun - Corps of Engineas team we 
t h a n l r y o u a n d w i s h A I D ~ ~ t ~ s u a z s s m ~ t a s l r P n d s l l p p o r t f a t h e d e v c 1 ~  
ofthisnatimofElSalvaQraodothansti~oathishemispbcrethat~lKed 
assistance. 



Homing Status (NGO's and FONAVIPO) 

Housing S t a b  (FONAVIPO) 

Homing NGOs 

Municipal B~tildimgs 

M.rkcts 

HtrltbUnie 

SchooLs 











f i a t  I 

I I M*udoMunidp.lde T~cdtuca 
Tecoluca, San Viwnte &n &lve&~ 120 24*M~y-M 2-9 -$@pP-a")8, 



WAIQ URTHQUAKe REGWTRUCYtON PROORAM, EL S A L V A m ,  

HEALTH UNITS CONTROL, COERR, 

Clinica Aslstencisl par8 1 @aaYtlago do Maria I 1 

MeJlCam f 2 f "Or* Hugo Modn QurjoKf&+* f &-- --, - A -  1 

Cfanlw 8 Markets %&a@% Rem+M~&-2@@ 
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INSPECllON REPORTS (FORMS) 

a Environmental Guide 
(Risk Assessment) 

b. Under Construction Inspection 

c. Pre-final and Final Inspection 

d. Deficiency Log 



USAIDE1 Salvador 4A-ZOM 
mELD CHECKLIST 

For Environmental Assessment of HOUSING RceoashKtioa Projects 

Date of c a t i t i d  of Field Specielist: 

Information om I m p W 1 i . g  Orgmbtion a d  Assuament Spcchbt 
1. 
2. 

~ n m e n t a l g u i & l k #  
~ o n N a m e  





FIELDCHECKLIST 
for EnVir0nmcnt.l Assessment of HOUSING Reconstn~ction Projects 

''An there pogibk p r o w  or advem hpo8 &ted to tk i~ mwF 

T A W =  this issue is Not AppliaMe to this siturtioo; 
wow = ThgearcNOproMemsarimpncts~1DthisissUe. 

~ ~ ~ u r r m i s f a r t b c f i d d ~ t o m b a n ~ c ~ ~ & & f e l t b b c ~ .  Some 
issues, in particular those addressing s a v i a  pawision, raqrdrc ~ O I I  of the ammu. 

TbeseGOES~arcuscd in tcme l lybyMARNtoabMish~the*cmbe  
catquticauy excluded 6rom the rpplicatioa of GOES - '1asaessrad-E 
tbc~toALLofqueStiar~ 1lbugb 11 i s " N A " a " N o n , M A R N a a n c l u d t t h e ~ ~  
furthcr~~mrmdatheGOESEnvi  - 1RcvicwProcedun. NokthatthstUSAIWEl 
SplvaQrGui&limsimd~mit i~mplsnrnPstst i l lbccompletsdwhclhatbc~iS 
excluded 6rom the GOES regulations or not 







I # I E&UE Amt)wep@%~ibk I 

-* Are 













i3rann.e: sf Facility: 
Date of AeM Visit: 

I SITE 
__t 



Nme o f e - i a t i ~ n :  
Name of Piefd Spidist: 
Name oENc9: &y9 $=dsmm~&a ; 

Date of Ficfd Visit: 

site-c c n v i m t a l  assessnm to identi& poss'Me 

I 1 ~ # & -  1 washing spoeq fuc~, w e  e. ~ n ~ ~ a n s  will reqairt [ 



l n s m  that w d c r s  h a k e  p r q m  pmtecti\-c c q m p m a ~  cse " 
safety ropes, practice proper blasting d a y ,  imm tast 

~ i I ~ ~ f r a n a a m ~ l n r P f l & a d b r r * n )  
e distmbd mau to trap sodimcat nmoc Rwtgteta i 

&Male w d  so as to minimix mpc& U,W Iesr dq 
coastructim t-~oes 
khadulecertninowrsfmUhQddrysr.sd 
coadStionsifpossiblc,spleadwacrtokq&& 
drain attas prone to mud 

I I 

Cmsidcr food for 
h d n g  wr f d  
c m m z ~ p t i . r v  



w community to h w k  inrai 2s 



uf E ~ g S h r s  ' 
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