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1.0 INTRODUCTION

The new US Embassy Compound in Baghdad, Iraq contains twenty six buildings including seven

residential buildings (-680 units), five office buildings, two warehouses, a gym, a pool, a

commissary, a power generation building, a water-treatment plant, VIP residences, and security
buildings.

Hughes Associates, Inc. (HAI) was requested by First Kuwaiti Trading and Contracting Co.
(FKTC) to provide 3rd party acceptance evaluation of selected fire alatm and suppression
systems within the US Embassy compound in haq for compliance with applicable project
specifrcations and codes. The reviews were limited to the following buildings:

Chief Mission Residence* Recreation Facilities*
New Office Annex* Water Trdbûnent Plant
Deputv Chief Mission Residencex New OfflöêiÐ.uildins
urilirv Buildins Anai",tinent AI (SDA1

GSO Annex ,{par_fnrent A2ì(SDA2) 'riì

MSGO* APar 3) :i'i::'r'

lnterim Office Buildins Apart SDA4)
Warehouse ;i:iìì.,,,, Apartment A5)
Motor Pool (GMP) !ËÞaftment A

* Contain kitchens

2.0 APPLICABLE

2.2 NFPA 24, Standard for the Installation of Private Fire Service Mains and Their
Appurtenances (2002 ed.)

2.3 NFPA 20, Standard for the lnstallation of Stationary Pumps for Fire Protection (2003 ed.)

2.4 NFPA 13, Standard for the Installation of Sprinkler Systems (2002 ed.)

2.5 NFPA 72, National Fire Alarm Code (2002 ed.)

2.6 NFPA 174, Standard for Wet Chemical Extinguishing Systems (2002 ed,)
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2.7

3.0

NFPA 9ó, Standard for Ventilation Control and Fire Protection of Comrnercial Cooking
Operations (2004 ed.)

SCOPE OF SERVICES

The fire alarm and suppression system review is intended to determine if the system
documentation and installation complies with the mandated codes/standards and contract
specifications, The review is also intended to determine if the systems are ready for f,nal
turnover to the State Department.

HAI's review was strictly limited to the following systems: .ii,,,i,..,.,,

o underground Fire water supply system ,,iiii'ii.-- ',:,u,.i.i.

o Sprinkler SyStemS. ii:iiiiiiiii,iitiril

r Notifier Fi¡e Alarm Systems.
o Kitchen Suppression systems (Eql h. H , D i,iti $ut Chemical

Extinguishment). ''ìr:irir:iiiiiiiiii:irii1 

iriiri:rìirriiiri,iirir,, i,rii

.rr ¡i::ilii iri, 
,:,

HAI's review did not examine other life:l$afefy o: ystems including:
: 
:llri:lilrltliirr ri i i l:l r.. Egress cornponents as describedtin:,öfi y Code, NFPA 101.

o Stailwell pressurization. ':,,,i

o Atrium Smoke Conhöl;,i, , ':'::, .,:,',':' :'l 
,,,i Ì:ì,

o Fire Barriers inütäiratioii:Þvut.ration. ,ii :i$il'"

o EmergencyP.ieparedness/Response.,riiiti:r*rjiiittl
ii:ititi:i:: ilr

HAI perfbrmed
' ;; ,:!:l:!;i::

ite evaluation of the fire prö:tection systems during the period oÍ llllT
through l2/17:f1"8H

exception of secu

to ø11 documentation, personnel, and facility locations (with the
s of l$Ots building) was provided to HAI personnel during the

conduct : of : this.evaluati ôn:: time of the surveys, the systems installation had been mostly

This report only addres_s.Fs the underground fire water supply systern. Reports for other systems
are provided separately.
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4.0 UNDERGROUND FIRE WATER SUPPLY SYSTEM

4.I System Description

A dedicated underground fire water supply system is provided within the embassy compound to

supply fire hydrants and sprinkler systems. Piping consists of eight inch diameter ductile iron

plping rnanufactured by Saudi Arabian Ductile Iron Pipe Co. Ltd (SADIP). Pipe joints are push-

ãn typ"r with thrust blocks utilized fbr joint restraints. The system is gridded, with many

sectional valves located within concrete man-holes. In all, 14 hydrants ale provided within the

compound.

The fire water is supplied by a 1500 gpm @ 150 psi Patterson diesel fue pump taking suction

from a 400,000 gallon water storage tank, The tank pump âre located within the Water

Treatment Plant Building. 
,,,,,li,lii 

Ìii;:,,

4.2 Scope of Review 'rr:l':'ii:il 
i + '¡¡--''i:

,, i::i ,,i r:: 
,1,., 

, ,,, ,:i,:l '

HAI's review/evaluation was conducted from lli 18' "'i"ìi7iZOOl, ¿u which only the

installation of the hydrants was o
installed and tested in witness of
(see ll/07 hydrostatic testing and

encornpassed the following:

o Site walk-downj
o Review/e,
o Site walk

nof mentation and prior issues,

open trenches) and field inspection of
filling.

:test hydrants installation, and subsequent system

HUGi]ES ASSOCIATES, INC

installed thrust

liltg. ":; ', 
.': '¡ '

. ^ .li: ri:i..: ir .
iew of systo 'itþop 

'conducted by home based HAI personnel'
,I't. .tt',t::l:,:..

Àa+.J sy'r"#li al¡3tion iiill.,,,,,lll

ll li iii i iri

4.3,1 Matrrial -"thisiil specifications (p.9 of catalogue & correspondence), the

installed piping meets 5Ll A2L5l , and thereby NFPA 24, Table 10. 1 . 1 .

Project Specification 02510 92.2.8.3 only references "PVC, Schedule 80 Pipe:

ASTM D 1785" and "PVC, AWWA Pipe: AWWA C900, Class 200, with bell end with

gasket and spigot encJ." Ductile Iron is not specified within this section. The section also

ónly refers to utilizing "Mechanical-joint, Ductile-kon fittings" on PVC (as opposed to

the currently installed push-on type. The installation of ductile iron pipe with restrained

push-on fitiings meets applicable NFPA 24 requirements; however, OBO approval for

this specification deviation is required.

Follow-up ltem # t FKTC to document OBO concurrence of ductile iron pipe and pushon type Joints as

currently installed.

ti*-êll other portib$ç¡ of the system had already been

e$i:, BSitCin g s Operatiöhsi, (OB.O) proj ect repre sentat ives

lUi,ltf, gii¡ ¡,q,qcume 
n tatión);;: i:r i' HAI' s rev iew/e valu atio n
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nts 1 & 2).

4.3.2 Hydrant Location - Neither NFPA 24 ot the project specifications define the required

hydrant spacing/location. International Fire Code (IFC) $208 and $508.5 require that hydrant
coverage be within 600-ft of all perimeter building points for sprinklered buildings. Hydrants

are currently located within a 300-ft radius of the perimeter of all buildings, and are no closer

than 40-ft from the buildings in accordance with NFPA 24 ç7.2,3. Hydrant spacing complies

with the requirement of the IFC and NFPA 24. Concvtence by OBO for the utilization of the

IFC 9208 & $508.5 as a basis for hydrant spacing was documented on attached memo dated

November 20.2007 from OBO-PM to FKTC-PM'

4.3.3 Joint Restraints - NFPA 24 section 10.8'2'3 states

blocks shall be placed so that the joints are accessible for
installed hydrants were made accessible for repair, 63 existi completely encased in
concrete thrust-blocks (per OBO memo). HAI the field during

mented on attachedconstruction/installation, Acceptance of the installation by.

memos dated November 20th &.29h,2007 from OB-SPM to FKTC-PM

4.3.4 Design Review - Desigr-r review waS Eot oompleted due to incornplete design

documentation. HAI also raised a concern about the potential settlement of the concrete blocks

causing eventual pipe failure, and requested documented calculations to justify the installation of
the thrust-blocks. FKTC provided strructural calculations; which HAI reviewed, and

recornmended their incorporation into the f,rnal as-built drawings.

FKTC is culrently working to f,inalize as-built dlawings f*:,tha underground fire water system

and associated hydraulic calculatíons, which were not avai'lable at the time of this writing' The

drawings should also blo-cft installation/calculations.

Follow-up ltem # 2: FKTC to b;¡sh$þ. |1¡gs

suoolv svstem. alsö::: in fatf
bt [Éç anO hydraulic calculations for the underground fire water
in râte::Strüuural deta¡ls & calculations of the thrust blocksupply system. fllsÖrr, lt

installations. $ ,Ìs 'ril:iiil,itiil:i:linstallations. $
ti:i ttit¡:;,:1,,t,,

4.3.5 F.ltë,,',':,
_ r.:;i:r:..:. . r.irr.
ter is,,':r,þupplied by a 1500 gpm @150 psi Patterson diesel frre

,ggg,:¡gallon water tank. Both ale located within the Waterpump
Treatment fire pump was accepted in the presonce of OBO, FKTC, and

Manufacturer 3/07 Qefer to Pump Acceptance Test Data repoft),
',. .ì'ì

HAI performed a fiel ation of design drawings and noted missing supports on the north

side of the pump. These,,supports are shown on the drawings, but were not installed in the freld.

FKTC intends to install these supports,

Follow-up ltem # 3: FKTC to install piping support on the north side of the pump as shown on the drawing.

4.4 Acceptance Testing of Underground Fire Water Piping

HAI witnessed the hydrostatic testing of the underground piping which was conducted during a

period of three days. During that time, sectional portions of the system were incrementally

pr-essurìzed by 50 psi for 1-2 houls until rcaching2l0 psi. Sevelal leaks were obser'¿ed around

HiJG.,1ËS ASSÜC|ATËS, INC.

'ú::' 
ver possible, thrust
joints for the newly
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flange connections of a couple of hydrants, which were repaired and the sections were retested.

On l2/712007 , the complete piping system (mains and hydrants) was pressurized to 210 psi for 2
hours with no drop in gauge pressure (50 psi above operating pressure per NFPA 24 *10.10.2.2).
Although NFPA 24 910.10.2.2.4 allows limited leakage, no leakage was accounted for during the

entire two hour hydrostatic test.

Following the hydrostatic test, each leg of the loop was flushed at the most remote hydrant at

over 1600 gpm for 8-10 minutes until the water was clear (NFPA 24, $Table
10.10,2.1.3 requires a minimum flushing flow of 1,560 GPM for an 8 inch diameter pipe).

Afterwards, each hydrant was fully opened and closed under syster¡¡ water pressure (per NFPA
24, ç14,LÐ, Sectional valves were also operated

A copy of the Contractor Material and Test Ce C and the Owner

representative. HAI also signed as witness to the

FIRE WA'IER SUPPLY SYSTEM AT THE US EMBASSY IN IRAQ -
FIRST KUWAITI TRÀDING & CONTRÀCTING CO.

Review of the field installation of the
NFPA 24 and Project Specification 251

FKTC to obtain specific

o FKTC to docuntent' urrenéé' of ductile ilon
currently
FKTC to
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compliance with
of which require

pipe and push-on typejoints as

s and hy.dr,ãrrlic calculations for the underground
also inco¡porate structural details

S.

the north side of the pump as shown on the
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&water supply
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s.0 ATTACHMENTS
Attachment 1

Oversees Bu¡ld ings OPerations
lraq Proiects Coordination Office

Memorandum

DAÏE: 20 November 2OO7

TO: Mr. Murad Abbas
FKTC Project Manager

FROM: Mary M French
OBO Project Director

RE: lnstallation of NEC Ductile lron Fire Main

A review of the current installation of the ductile iron fire main has been
performed with the following commer¡ts/approvals:

1, The ductile iron piping and fittings as installed are approved.

2, The line has been installed as per the approved layout The locations
of the hydrants are approved with the following comments:
a. The hvdrant at the CMR needs to be relocated to the seruice areas

of the residence
b. A hydrant needs to be added to cover the SE CAC.

3, The pipe bedding and installation of the plastic sleeves has been

revievr,ed and aPProved.
4. The installation is approved to proceed with partial backfilling of the

trenches. Once this has been done, a valve and 4-inch outlet needs to
be installed at the west end of the line and a flow test administered to
ensure pressure can be maintained. Please advise the oBo office

wften the test can be performed so that personnel are available to
monitor.

Please advise if additional information and/or clarification is required.

cc: Mr. James Golden
Mr. Greg Hudson
Project File
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DATE:

TO:

29 November2OOT

Mr, Murad Abbas
FKTC Project Manager

FROM: Mary M Frerch

RE:

OBO Projeet Director

lnstal]atíon of NEC Ductile lron Fire Main

A review of the current installation of the ductile iron fire main has been
pe rfo rmed with the fol lowi ng comme nts/ap p rova I s:

1. The installation is approved to proceed witlr backfilling of thetrenches.
It is recommended that thetrenches at the newly installed hydrants,i's
not baclcfílled untilthe suæessful compfetion of the flowtesÏ,

Please advise if additional information and/or clarifiætion is reQuired.

çÇ. Mr. James Golden
Mr. Greg Hudson
Project Filç
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