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\\ illbru, Go\l'rnmcnt Sen irr,. l I (.

SER\/ 21Jx7 I -1,1 Sl 
ll!LS-\.OKLAHmP, ~..!136 

\\ eld~r or Welding Operator Performance Qualilica1ion (\\ PQJ 

\\'dJer's ;,,.;1111~: Kot Q, .Justin . St.imp . ...Q_ 

Tot\\. PS \n. _J__-S-6 L Re, : 0 \\ PQ '-o . .JK-S 126/2012 
\\d,ling proeL"S,(c.:,) type(~/ us,·d S'.\1.-\\V / .\l,111-1al 
T~j'l' ofjPint \\cld.:d. PL11e Gr.•m .: "dJ 
Ba,c metal{,) welded· SA-36 to SA-36 

\\ cider\ ariablcs (Q\\ -350) Actual \ 'alucs Lscd Range Qualified 
P- or S-\umber to P- or S-:-S:umber P- '.:o. I to P-:--:o. I P-1 thnt P-1 SF.P-34 & P-4X 
Base mc:tal thicknc.:-.s (in ) 0.375 WPS Limits 
Pip~ diameter (in.) 2.875" minimum f nl l 

S.\IA\\ / ,\ lan ual ___ _ __S.\I A \VI t\ lanuul 
Backing ·"* \o backin<> used \\, 1th or II i1ht1ut hacking 
AWS clas,i fi.:ati0n E6010 
Filkr metal ,p.:eification (SFA) -- ~ _____ ___ 5.xx 
Ftllcr m.:tal F-:--.-o. J F 3 (F I - F 2 w'backin!?)_ ______ 
Filler metal product form N·A NIA 
Con,um..1b!e insert N~ ~A 
Deposit thickness (in.)(>= 3 la)er,] 0.375 (N, r\] 0.7500" ma~imum 
Wdding position 2G, 3G, & 4G r\11 Positions 
\\ eld pmgression _____V_c--'11-'-ic-'-n"-l-'-u"'p--'a'--n_,_I d-'-o'-'-'-'-n_____________\ '-"-e-'-'rt-'-ic'--a"-l-'-u_.._p--'o'-'r--'tc.:lo:..;11--'n-'------
Ba.:king gas ~~ NA 

\lachinc \\ clding Vuriablcs (Q\\-360) .-\ctunl Values Cscd Range Qualified 
Dir..:t:t r.:11101e, i,ual control ~;A NA 
Automatic , oltage control N1A 
Automatic j11i111 tracking 
\\' eldin:; posi: il,11 
Co11,u111:1ble insert NA) Backing** 
Single multi pk p:is-; p..:r side 

-----= 
~ t \Velds: Qualified t,1 m:ikc filld ,1dds ofan:, size on all base material thid;.r1c,,~"S and pipe diameter, ofan) size. 
** \\'dd, \\ith bxking rnclude ti!kts and douhk•welded groo, t: welds. 
:--otes: ...lnlJ fi~\:itl1Q.J). <= JJ" lliJ1j~dlQ fl:it_rt_,ut._.d & horizontal. 

_____....,Ge._, l"-'Ii'-"d'-=-c=d~n'-ic'-"nd Tl'st (OW-1 60) 
Figure '.\umber and D pe-t Result Figure :\umber ancl T, pc Result 

Q\\'--!62.2 Side b~Qg___ __ Satisfal:t=o-'-n____ Q\\'--!62.2 Sidi! bend Satisfactorv 
0\\'--!62.2 Side bend T Sati,foctorv ___1__ 0\\ --162 2 Side lx!nd ---i- ---"S"'a'""ti,foctnrv 
_Q\\'-462 2~i1le ~ncl - - I - -~11tisf~\Q!} QW--46'.!.2 Side bc_n.i_ =S=at~i,~f=nc=t=o'-"r.'-·____ 

\"i,ual c\rimi11.iti1,n results: \'i,ual ex.1111 sati,fuctor.:_per O\V.302.4 <lnd Q\\'-19-l _____ 
\'t,Jumetrk test re:;ult,: __t;cme __ _ __ _ 

\\'clJing 1c,1 conduc:1-:J hy· \\'_i_il_!>:-\!, Go,.:rnment Si:n ice,-, LLC -----~-'-kdm:1ka! Rn<liogr,1phic tests conducted b) ['\SERV Lab te~t no.: \\'2012020 I 

\\'c .:eridy th:.it th.: stall:111.:~•, in thi, rcconl a~,- c1•1Tcct and I! ,11 the tc,t ,1 ..:Ids were pr.:p,m:d, "~ldcd, and tcst..:d in a.:wrd .. nee 1, ith th: 
rc,r1lrcm,·nt, ot Sec1inn IX c,f the AS'.\1 [' C'llJ,· 

Org~ni,,,1;i.,1: I\Tf.GRAl ED Sf'R \'ICF CO\I PA:--;Y_ l. l t' 
/\' 

C'eniticd fly: '~··" ....t c.,_._·:,;.._ 2' 1, 2012 Q,nlity Co111rul 
n.1-.id s(~I .::-- [),11: 

) 

.=ti,1 f armO l f1nn111 
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Willbros GoYernment Services, LLC 

SERV 2087 E. 71 st St 
.ffl TULSA, OKLAHOMA 74136 

:, ,.--~-- -',' w 
Welder or Welding Operator Performance Qualification ('VPQ) 

Welder's Name: Kotry, Justin Stamp: _Q_ 

Test WPS No.: l-S-1 Rev.: 0 WPQ No.: JK-Sl Date: 212112012 
Welding process(es) I type(s) used: _S"'~'"'1-'--A'--W~l-'--t-,~1a_n_u_al ______________________________ 

Gro \_ _ _ _Type ofjoint welded: Plate Groove weld Joint type(s) qualified: _~ _o_ e_a_nd_F_illet_W_cl_d_s____________ 
Base metal(s) welded: SA-516, Grade 70 to SA-516 Grade 70 

Welder Variables (QW-350) Actual Values Used Range Qualified 

P- or S-Number to P- or S-Number P-No. I to P-No. I P-I thru P- I 1 P-34 & P-4X 
Base metal thickness (in.) 0.5 WPS Limits 
Pipe diameter (in.) NIA 2.875" minimum ( n I ) 

SMAW I Manual Sl\IAW I Manual 
Backing** No backing used With or without backing 
A WS classification E7018 
Filler metal specification (SFA) 5.1 5 .xx 
Filler metal F-No. 4 F 4 (F I - F 3 w/backing) 
Filler metal product form NIA NIA 
Consumable insert NIA NIA 
Deposit thickness (in.) [>= 3 layers] 0.5 [No] 1.0000" maximum 
Welding position 2G, 3G, &4G All Positions 
Weld progression Vertical up Vertical up (n4) 
Backing gas NIA NIA 

i\lachine Welding Variables (QW-360) Actual Values Used Range Qualified 

Direct I remote visual control NIA NIA 
Automatic voltage control NIA NIA 
Automatic joint tracking NIA NIA 

) 
Welding position 
Consumable inse1t 
Backing** 

NIA 
NIA 
NIA 

NIA 
NIA 
NIA 

Single I multiple pass per side NIA NIA 
Fillet Welds: Qualified to make fillet welds of any size on all base material thicknesses and pipe diameters ofany size. 
** Welds with backing include fillets and double-welded groove welds. 
Notes: ( n I ) Pipe 11 ith O.D. <= 24" limited to flat rotated & horizontal. 

( n4 ) 171e root pass, when remo\'cd to sound weld metal in preparation for welding the second side, and the cover or wash pass ma) be 
uo or clown. 

Guided Bend Test <OW-160) 
Fioure Number and Tvoc Result Figure Number and Tvpe Result 

None None 
None None 
None None 

Visual examination results: Visual exam satisfactory per Q\V-302.4 and QW-194 
Radiographic test results: Acceptable Per Q\V-302.2 and QW-191 

Welding test conducted by: \Villbros Government Services LLC 
l\lcchanical Radiographic tests conducted by: Pacific Island Inspection Lab test no.: JSO32720 I2C 

\Ve certify that the statements in this record are correct and that the test \I clds were prepared, 11elcled, and tested in accordance 1\ith the 
requirements of Section IX of the ASl\ EC 

Organization: \\'illbros Go\'cmment Sen ices. LLC 

Certified By: 3 272012 Quality Control 
T f\nderson Date 

\ ) 

201 I rorm 000. I orm,11 C 



VISUAI... INSPECTION &TESTING 
(VT) LEVEL II CERTIFICATION 

s y 
' ... . . t- •; ·-:~, .... , ... ,. .,·.: 

AS cS UC CE SS F . U;; L 'L Y .,.,:.C ,0 MP L .E T:E D . ,~:.....:.... ·-- ...· • ., .-·:, ·_. I ........... ,.· ·,!--_ '·. ·••·\.·•:.-..,i:-,,, ..•. ,. ..... ~,. -~.,.•'.·"'•·1"'• ....... ..., .... ;.~:4,,•·~···--... . -• ._·•.'".. '.·. .._·..- .. , . 

J/isual Inspectio11 & Testing 
(VT) Level II Technicia11 I Competent Person 

THE CANDIDATE HAS SUCCESSFULLY COMPLETED ALL OF THE 
REQUIREMENT!; FOR APl650/653 & ASNT SNT·TC-1A TRAINING . 

. ' ( ·, '·~~ '- ---- I'-\.,... ~J.•~ 2/29/2012~_ft_Ji R_as l 
Corporate ASNT L~L Ill D at cW llbros Government Services, LLC\TT 7,-7-

~ ,\'T 



PENETRANT TESTING (PT) 
LEVEL II CERTIFICATION 

s [otry 
·, ··:·,:.~!i .. ";_.. ~.:_~:-_.. ·:·.... \::; ...:.:···~ ·-.'·,:• ··. _. ,.. •#-"':•~···" • _ I - -. 

f1:i~..;~f,! .8~~~..:!..!l~! ;! ~"'f.~?~:.! :..0·~~~·'~t~~ ~-~ ! ~'D >- .~..· 

Liqi,id Color Co,itrast Dye Penetra,it Testing 
(PT) Level II Technician I Competent Person 

THE CANDIDATE HAS SUCCESSFULLY COMPLETED ALL OF THE 

~ E Q U I R E M E N T 5 F O R A P • I 6 5 0 / 6 5 3 8c A S N T S N T • T C · 1 A T R A I N I N G • 

•\ 
2/29/2012-~ \,~ 

Corporate ASNT Lvl Ill D at c
Willbros Government Services, LLC 

,. I k·• L 

L:!JIh.lJ 8Q/3.J 



- -- -----

11 \\ illhro, (.01ernment ~en ice,. 1.1.C 
2')~71:. 71-c ')tSERV 

1 L LS-\, OKLA!10\!-\ -;~, 11 
'rr 

( \\ eldt'r or \ \ el din~ Operator Pcrform.ince Qualific,ltion ( \\ PQ J 

\\ cld-:r, :--..1:-:-, (,:l.1_rl,._,_ 12_u11,1ld ::.t 1:11;,: -~ 

Te,t\\PS'.,. 1- '-1- lL Pc:1 0 \'.PQ:-S.o DC.-\1 D1tc: 111-120.l_l 

\\'dd1116 pr<'cc,,(e-;J t:,pd,l u,cd G\1.-\\\ ScmtJ'.lt,)nlJti~ 
T>rc 0fjoint 11..:kk:d PIJ•.~ GroO\<! 11dd J,>:nt 1:,;)c(q q'..lJ'ili,·J _Qc!H'\~ anJ f"ille_t__\\'dd::'... 
Fk,e m-:1<1!( ,) 11 ddeJ. S.-\-36 10 S \.},S 

\\ elder \'ariabks (Q\\- -350) .\ctual \ "alues l'sed Ran~e Qualified 

P- or S-", Jmbcr to P- or S-'mmhcr P- '\o I to p.:-,.;o. I ___P_-I chru P-I SF.P-3.! & p . .i,,: 
B.i,c: mct,li thickne,s tin.) 0.5 \\'PS Limits 
Pipe di:mKtcr (In) 1'-. .-\ 2 375·• minimum\ n I ) 

G\L\\\' I Semianto G\IA\Y I Semiauto 
B.ieking •• \0 backinc1 uscd With or 11 ithout backin!l 
A\VS clas,ific-u•ion ER705-3 
Filil!r mc:1al spccifkHion (SFA) S. IS 5.xx 
rillcr mctJI F-'\o 6 , ____r-:-•fo. 6 
Filkr metJI product fo1m NIA 
Con,um::bl.: in,en 
Deposit thickn.:,s (in)(-·= 3 l..ti,c:-sj 0 5 ['\oj 1.0000' rn.n.imum 
Wehling position 2G. 3G. &4G All Positions 
\\'t!IJ progre"ion \'erti1;al up Vertical up (n4) 
Backing gas ;,,;o backing g::i;; used With or Without backing gas 

G\IAW I FC-A\V tr-..111,for mode Sprav a,c Spray. Pul,ccl or Globular 

:\lachine \\'clcling Vari.iblc, (Q\\-360) .\ctu:il Values Lsed Ran ge Qualified 

Direct rcmorc ,isu:il c,)ntrol :-,; A NIA 
Aucomatic volt.ig.: conrrnl N1A i\'A 
Automaticjoinctrackin6 t's A _________N_'-'1A--'-----------
\\ cluing position _____ N A _______ N A 
Consum:ibk inscn ____ NA _______ _______ __N_.',_\__________ 
B,tcking •• ______ :,: A ____ _ _ _ _ f\_-,..A__________ 

Single I multiple pass per side :0., A i\ 1A 

Fillet Welds: Qu:ilifit:d to m,1kt: lill.:t wdds of any ~ize on .lll b~i-;c mah:rial thicknesses and pip<' c!iamder~ ofany size. ] 
** \'.'dd, 11ith backing inclmk filk1s and double-welded groo1c wc!Js. 
'\otrs: ( n I J Pipe 11ith OD.<= 24" limited ro fl11 rotated & hori1onral. 

( n4) The root 1n-,s. 11hcn r<.!mo1.:d ro sound wdd 111c1,1l in preparati,,11 for 11dJi11_:; the second siJ~. and the co1cr or 11a-;h pass met~ be 
I u or clown. i 

Guided B~nd Te,t (QW-160) 
__EizQrc ~umbc-r and T\pc Result Figure i"iumber and T, pe Result 

0\\'-462.2 Side bend ~risfacwry QW-162.2 Side bend S:1tisfacto1, 
0\\'-462.2 Side bent! S:ttisfocwrv I OW-462.2 Side bend Sct1isfact0r. 

\\'-462.2 S idc bend OW-462.2 Si<lc h,!IJ SJti,factor. 

\'i,ual cxaminmion rc,uhs· Vi,ual e.x.im sa1i,factorv per Q__\\ -302.4 and Q\\'-1 ~ 
\'olumccric test rc~ulrs: -~~·-o~n"~·-------------------------________________ 
\\'d,ling 11:,t conJu-:t.:d by: \\'illl>r~, Go1 t:mmcnt S.:r,j~,. 1=,L_C: 
;\kd1o111ical Radiographic t-:st..; conJu..:tcd h): !:\SER V Lab tc,t nn. · \\'20120 l0-1 

We certify that the stakmcnr, in thi, rcn,rd U"c CC11Tc..:t ard that the test 11dd, 11·crc preparl·d, wchkd, anJ rc--rcd in accordance 1\ith th,: 
rcquircment5 of Section !X ot' 1hc AS.\!E Code 

I 4 2012 Qualit} C'Pntrnl 
l);1r.: 

!1J!I hmnOlll•l ,rm1!( ' 



Willbros Government Services, LLC 
2087 E. 71st St SERV 

TULSA, OKLAHOMA 7-1136 

Welder or Welding Operator Performance Qualification (\\'PQ) 

( Welder's 1-..ame: Clark, Donald Stamp:~ 

Test WPS No.: 1-S-l Re,.: 0 WPQ No.: DC-SI Date: 2/21/2012 

Welding process(es) I type(s) used: --=-S, '-'--'-l--=l\,--=1.c:ca:..:.nu::..:a:..:.I_____________________:..:.M:.:.A-=-W __________ 
Type ofjoint welded: Plate Groove weld Joint type(s) qualified: _G-=--'ro'--'oc..cv..::.e..:;ac..cn.c:cd..:.F..:.il:..:.le:..:t-'\_V-=-el'-"d-=-s________ _ _ _ _ 
Base metal(s) welded: SA-516. Grade 70 to SA-516 Grade 70 

Welder Variables (QW-350) Actual Values Used Range Qualified 

P- or S-Number to P- or S-Number P-No. I to P-No. 1 P-1 thru P-11,P-34 & P-4X 
Base metal thickness (in.) 0.5 WPS Limits 
Pipe diameter (in.) NIA 2.875" minimum ( n I ) 

SMAW / l\lanual SMAW/ i\lanual 
Backing** No backing used With or without backino 
AWS classification E70 l 8 
Filler metal specification (SF A) 5. 1 5.xx 
Filler metal F-No. 4 F 4 (F I - F 3 w/backing) 
Filler metal product form NIA NIA 
Consumable insert NIA NIA 
Deposit thickness (in.)[>= 3 layers] 0.5 [No] 1.0000" maximum 
Welding position 2G&4G Flat, Horizontal, & Overhead 
Weld progression NIA NIA 
Backing gas NIA NIA 

Machine Welding Variables (QW-360) Actual Values Used Range Qualified 

Direct I remote visual control NIA NIA 
Automatic voltage control 
Automatic joint tracking 

NIA 
NIA 

NIA 
NIA 

Welding position 
Consumable insert 

NIA 
NIA 

NIA 
NIA 

Backing** NIA NIA 
Single / multiple pass per side NIA NIA 
Fillet Welds: Qualified to make fillet welds of any size on all base material thicknesses and pipe diameters of any size. 
** Welds with backing include fillets and double-welded groove welds. 
Notes: ( nl) Pioe with O.D. <= 24" limited to flat rotated & horizontal. 

Guided Bend Test fOW-160) 
fiuure Number and Tvoe Result fioure Number and Tvne 

None None 
None None 
None None 

Result 

Visual examination results: Visual exam satisfactory per QW-302.4 and QW-194 
Rodiographic test results: Acceptable Per Q\V-302.2 and QW-19 l 

Welding test conducted by: Willbros Government Services LLC 
Mechanical/Radiographic tests conducted by: ~P_a~c_ifi_1e-'--'--'ls""la"-'n'--"d'--'l'-'-n~spc..cc..cccc.ti'-"o-'--'n____________ Lab test no. : JSO3272012B 

We certify that the statements in this record are con·ect and that the test welds were prepared, welded, and tested in accordance with the 

requirements of Section IX of the AS:vltode)J 
-. ------ Organization: Willbros Government Services, LLC 

Cc1tified By:______-'--~~- ~ =--''-------- -
T. Anderson 

--- 3/2712012 
D~te 

Quality Control 

2.011 Form 000 - Form:11 f 

https://G-=--'ro'--'oc..cv..::.e..:;ac..cn.c:cd..:.F..:.il:..:.le


VISUAL INSPECTION &TESTING 

(VT) LEVEL II CERTIFICATION 

r 

]Visual Inspection & Testing 
(VT) Level II Technician I Competent Perso11 

THE CANDIDATE HAS SU C CESSFULLY COMPLETED ALL OF THE 
"lEQUIREMENT5 FOR APl650/653 & ASNT SNT-TC-1A TRAINING. 

\ ~ 

:-l·V
S7 L ."-- 9 /3 0 / 2011 

Corporate ASNT lvl Ill 
\',/lllbros Government Services. LLC D at c 



PENETRANT TESTING (PT) 
LEVEL II CERTIFICATION 

J,J r 

Liq11id Color Contrast Dye Penetrant Testing 
(PT) Level II Technician I Competent Person 

THE CANDIDATE HAS SUCCESSFULLY COMPLETED ALL OF THE 

HEQUIREMENT!5 FOR AP1650/653 & ASNT SNT-TC-1A TRAINING. 

J--1~ __, ~I {)/30/2011C1!1 ___ 
Will[ ROS Cc>rporate ASNT Lvl Ill D at cWlllbros Government Services. LLC 



\\ illhro, GoHrnment Sen ice,. LL C 

SE RV :::c·nE .,kSt 
-,-l l '> \ 01-.1 <\110\1 ~- .,-1 ,i; 

\\ cider or \\ el1lin~ Opaator Performance Q11alific.1tion {\\ l'Q) 

\\ i.:h!c.:r\ \.11nc ( hap_!nan. l~hcn_ Stamp ll 

J.:,;t \\'PS~" 1-\1-lL Ri.:, 0 \vPQ ;-.u.· RC-\! 

\\-:lJinJ proc-:s<(cs) t1pchJ u<..:d Q\I -~ 1i..!:.n:!_i_Jutomat1,,; ____ _ 
T~r.: ofj11int ,,~ldi.:J 
8.i-;c m..:tJ!i s) ,1..:ilbl· 

Pla·c 9:oovc ,,cl<.!_ 
SA-.16 tn S c\-36 

___ _ J,>irt t1pc( s) q•.1J!iticd: Groo-.c ;mJ Fillet Wdd, 

\\ eld1:r \ ariabl~, (Q\\ -350) 

P- or S-:--.umb..:r h1 P- or S-\1.;mh,,;r 
8.1.,,,; metal thiclnc,, (in.) 

\ctuJI 

_f· \ _12,; 

\'al ues Cscd 

I tn P-\o 
0.5 

Range Qualit1cd 

P-1 thru P-l 5F. P-3-1 & P--IX 
WPS Limits 

Pipe diam.::t::r (in.) NA :?.875" minimum ( 11 l) 
G.\I.\ \\' I Scmiauto G\J..\ \'r I Scmiauto~-- ------,----,--------B.id.ing 0 N0 backing used \,1,'ith or" ithout backing 

A\\'S cla,,i tkati,in ER70S-3 
Filli.:r metal specification (SFA) 5.13 S.'\X 
Filh:r mi.:tal F-\v. 6 
Fillt:r met.ii produu fonn N'A N;A ---------'-~--------Con,umablt: inscr1 j',;A NA 
D..:po,i t thickness (in.)[>= 3 !.1;.cr-,] 1.00.Q.0" maximum 
WclJing position All Positions 2G. 3G. &4G 
\\'dd progn..-s,ion Vertical up \'ertk;.il up (n4) 
B.KJ...inggas No b,1cking gas used \\'ith or Without bacJ...ing_&!~ 
G\IA\\ I FC A\\' trun,icr modi.: Spray arc Spray. Pulsed, or Globuh1r 

\lachine \\clding \'ariablcs {Q\\-360) Actual \'alucs Lscd Range Qualified 
Dir.:ct I n:more \ isual control i'< A N'A 
Autom;.1tic voltage control NA NA 
Automatic joint 1racki11g NA 
\\'dding position 
Con s~mablc in,ert 
8Jd..ing ** NA N'A 
S111gk multiple pas, per si<lo: NA 

· Fillet \\'elds: Qualitied to make fillet \\dds ofany ,ize on all base m.uerbl chicknesse, and pip.: dinmec..:rs or any size. 
** Welds ,;iih hacking include lillct., and douhk-\\ddi.:d groove \1cld, 
/\'otcs: ( n I l Pipe\\ ith O.D == 24'' limited to tl.u rot,1teJ & horiwntal. 

1 ( n-1) "!he mot pJ,,. 1,h..:11 remo\t:d lo st,ur,d "'-"<l metal in p:eparation lt>r \\dding: the.: sc:cund side, and the: covt.:r or wa.,h pa,, m.1y hi.: 
L_ un or dn\1n. 

T -- Guided Bend Test (Q\\-16llL __ _
!' Figure 1\umher and T,p~ Result I Figure ;\umhcr and T, pe f Result 
[_ OWA6:? 2 Sid..:_.,,b=e=n<l~_ Sati,facton ___I Q\\--162.2 Sidt: b.:nd J_ _S__:1_t_-i,-fr-1c-to-r-,-. ---- i 

---<l QW--162.2 Side bi.:ml -r' _ S.1tisfocJQrv I Q\\'-462.2 Siclt.: bcnd _ _,I__ Satisfacton: 
~\\-462.2 Sid..: bcn,i SatisfocH,r.- 0\\'-462 2 Side bc1od ~-- S,iti,foctor. 

Visual ex,1minatiun re,ults: \'i,;u,1!._ex,:t1D _,ati,fact9ry pcr QW-}01:3 il_!!J O"'_\\'-'·...cl__CJ..c-l________ 

\'olumctric te,t rc,ulL,: _1'-_\_11_1c_____ 

\\'clding test c:onducted by \\'illbrQ, G01·~mm..:nt Senicc,.1,_LC' 
.\ led1anical Radiographic ti.:,t> rom.luctcd by: J:s;SER\' lab test no .. _y\.'20120 I0-1 

\\'c ccrtif~ th.tt th.: ~t.11.:11:em, i:1 thi, n•c11rJ ar..: currc-:t ,rnd th.it the tc·,t \\dd, 1,,-rc prc·p.ired, \1ddctl, a;id re,·c:d in accord.mcc with th" 
requirements ofS..:eri0n l.\ of the 1\ S.\l E Cnck. 

Org.mi/,1tion: l~JfGR.-\TFD SER_~lc:-E: CO.\!.f.A~')_'. L.\:,.f 

I '•I 2ll I 2 QC \.lan~pr 
U.ue 

:?111 I I urm filO f-,)f'T <JI ( 

https://ertk;.il
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Willbros Government Ser
2087 E. 71st St 

TULSA, OKLAHOMA 

\\'cider or Welding Operator Performa

vices, LLC 

74136 

nce Qualification (\YPQ) 

Welder's Name: Chapman, Robert Stamp: J!_ 

Test 'v\'PS No.: l-S-1 Rev.: 0 WPQ No.: RC-SI Date: 2/21/2012 

Welding process(es) I type(s) used: _S_t-v_l_A_W_'_/_M_a~n_u~al____________ __________________ 
Type ofjoint welded: Plate Groove weld Joint typc(s) qualified: _G~ro_o_v_e_a_n_d_F_il_lc_t_W_el_d_s ____ ________ 
Base mctal(s) welded: SA-516 Grade 70 to SA-516, Grade 70 

Welder Variables (QW-350) Actual Values Used Range Qualified 

P- or S-Number to P- or S-Number P-No. I to P-No. I P-1 thru P-15F,P-34 & P-4X 
Base metal thickness (in.) 0.5 WPS Limits 
Pipe diameter (in.) NIA 2.875" minimum ( n1 ) 

S:\IAW I Manual SMAW I Manual 
Backing** No backing used With or without backing 
A\VS classification E7018 
Filler metal specification (SFA) 5.1 5.xx 
Filler metal F-No. 4 F 4 (F 1 - F 3 w/backing) 
Filler metal product form NIA NIA 
Consumable insert NIA NIA 
Deposit thickness (in.)[>= 3 layers] 0.5 [No) 1.0000" maximum 
Welding position 2G, 3G, &4G All Positions 
Weld progression Vertical up Vertical up (114) 
Backing gas NIA NIA 

Machine Weld ing Variables (QW-360) Actual Values Used Range Q ualified 
Direct I remote visual control NIA NIA 
Automatic voltage control NIA NIA 
Automatic joint tracking NIA NIA 
Welding position NIA NIA 
Consumable insert NIA NIA 
Backing** N/A NIA 
Single I multiple pass per side NIA NIA 
Fillet Welds: Qualified to make fillet welds of any size on all base material thicknesses and pipe diameters ofany size. 
** Welds with backing include fillets and double-welded groove welds. 
Notes: ( n I ) Pipe with O.D. <= 24" limited to flat rotated & horizontal. 

( n4 ) The root pass, when removed to sound weld metal in preparation for welding the second side, and the cover or wash pass may be 
u or down. 

Guided Bend Test <OW-160) 
figure Number and Tvoe 

None 
Result Figure Number and Type 

None 
Result 

None None 
None None ---

Visual examination results: Visual exam satisfactory per QW-302.4 and QW-194 
Volumetric test results: Acceptable Per QW-302.2 and QW-191 

Welding test conducted by: Will bros Government Services, LLC 
Mechanical/Radiographic tests conducted by: Pacific island Inspection - RT Lab test no.: JSO3272012A 

\Ve certify that the statements in this record are correct and that the test welds were prepared, welded, and tested in accordance with the 
requirements of Section IX of the A~t.;E Code . 

......, Organization: Willbros Government Services, LLC 

Certified By:___________=-,....,.,~-----
T. Anderson 

----- 3/2712012 
Date 

Quality Control 

!011 Form 013. form:lt C 



PENlETRANT TESTING (PT) 

LEVEL II CERTIFICATION 

'} 

~ . . . . . . . . . . I . . . L.. 
·;,, .. :.: : :•. ~. ,, .· .. H ~ -~ -·:-_f!...U ~~-~t-~ ..~.9,-,f.:__U.}L ,.~ .-!,.-.:~ /~ .'_ M P _~ -~ T _f _D . . 

Liquid Color Co11trast Dye Penetrant Testing 
(PT) Level II Tech11ician I Competent Person 

1iJ 
~ILLE ROS] 
~-~ 

THE CANDIDATE liAS SUCCESSFULLY COMPLETED ALL OF THE 
REQUIREMENT!:; FOR APl650/653 & ASNT SNT - TC-1A TRAINING. 

_--:-- -
-

. . 1.,k- -----
( ~ 

)1/30/2010 

Corporate ASNT Lvl 
Wlllbros Government 

Ill 
Services. LLC D a t c 



VISUAL~ INSPECTION &TESTING 

(VT) LEVEL II CERTIFICATION 

7) 
. ' . ~ . . . .. . ·. . .. . . .i ~ 
AS ·-.S ~U;C --c _E .s :~ F UJ.. LY._. ·c :o Mp LET ED .~;·):.,,..: .. ~ r-..- .... , • ·. :.:... ~ ..... ,, ... •t.... _-:'.. ,... ......_., .,. ·. ·...r-•.•.,_•~-~., -.... ~i., .,•-...·••••:--·•·•"'·:>- •. •, ---·· ~- .,.1" ,r 

Visual Inspection & Testing 
(VT) Level II Teclinician I Compete1tt Person 

THE CANDID A TE HAS SUCCESSFULLY COMPLETED ALL OF THE 
REQ U IREMEN TS FOR \ AP165/ O/653 & ASNT SNT-TC-1A TRAINING. 

.._ ·~ -! ~ 1...--\- I ----- - L_-.£,._ 
. .' ~ 10/29/2010 

Corporate ASNT Lvl Ill 
Wlllb ros Govern men t Services . LLC D at c~i°:,s] 



r-i111:1 
WILLBROS I 

~ 
CONTRACT #: 
WGS PROJECT #: 
SITE MANAGER: 

AM WEATHER: 

Willbros Government Services, LLC. 
DAILY PRODUCTON REPORT 
(ATTACH ADDITIONAL SHEETS IF NECESSARY) DATE: 16 Januarv 2013 

N 62583-09-D-0132/0003 ITITLE AND LOCATION: IRed Hill Complex - Peart Harbor NAVSTA REPORTNO.: 1 541 18 
541 18 Tank 5 & 17 Peart Harbor, HI 
James Hagen I REPRESENTATIVE: I Marc Steinhebel ( NFEXWC - NTR) 
Cloudy I PM WEATHER: I Sunny I MAX. TEMP: 79 MIN. TEMP: 70 I I 

WORK PERFORMED TODAY 

T 
A 
s 
K 

s 
A 
F 
E 
T 
y 

C 
0 
N 
C 
E 
R 
N 
s 

Willbros Government Services, LLC (WGS) continued performing work activities / task per the NAVFAC Contract N62583-09-D-0132/ 
Task Order 0003 and approved contract modifications. 

TK5 - Fabrication of the new 4" drain line and 3/4 sample line on the exterior of TK 5 is on hold until coating activities are completed. 
A&S began abrasive blasting in TK 5 
NACE inspector Frank Bringas performed final inspection on areas where grinding was done for coating process. 
API inspection was performed by Tim Anderson on areas where grinding was done for coating process. 
WGS continued prepping for TK 5 commissioning once coating activities are complete. 

TK 17 - No work in TK 17 today. 

WAS AJOB SAFETY MEETING HELD THIS DATE? I X I YES I I NO 

SAFETY WERE THERE ANY LOST TIME ACCIDENTS THIS DATE? I I YES Ix I NO 

WAS CRANE/TRENCHING/SCAFFOLD/HY ELECTRICAUHIGH WORK DONE? IX I YES I I NO 

WAS HAZARDOUS MATERIAUWASTE RELEASED INTO THE ENVIRONMENT? I I YES Ix I NO 

TOTAL WORK HOURS 
ON THE JOB SITEFOR 
THIS DATE: 

CUMULATIVE TOTAL OF 
WORK HOURS FROM 
PREVIOUS REPORTS: 

TOTAL WORK HOURS 
FROM START OF 
CONSTRUCTION: 

49,965 

50,096 

UST SAFETY ACTIONS TAKEN TODAY/ SAFETY INSPECTIONS CONDUCTED I Yes I SAFETY REQUIREMENTS HAVE BEEN MET. 

WGS observed and monitored the proper PPE was utilized and all expected safety procedures followed. 
Federal Fire Dept. has issued hot work permits for designated areas. WGS performed gas testing and continuous monitoring in relevant work areas. 

REMARKS / UNRESOLYEDJSSUES / ANY.SCHEDULE IMPACTS / PROJECT DELAY.S 

131 



WGS LABOR SITE SUMMARY 

CRAFT / TRADE NAME EMPLOYER 

TIME TOTAL 
HOURSOn Site Off Site 

Site Manaaer / Suot. WGS James Haaen / John Sebol< 12 0 12 
Health & Safetv Officer /HSO) WGS John SeboK / James Haaen 6 0 6 
Qualitv Control Manaaer (QCM) WGS James Haaen 6 0 6 
Qualitv Control lnsoector WGS 0 0 0 
Laborer - Cleanina / Civil / Mechanical WGS 94 0 94 
Boilermaker - Fitter/ Welder WGS 0 0 0 
Piping - Fitter/ Welder WGS 0 0 0 
Clerical WGS 8 0 8 
API / QC Inspector WGS 5 0 5 
NOE lnsoector / Tech WGS 0 0 0 

EQUIPMENT / MATERIAL RECEIVED TODAY TO BE INCORPORATED INTO WORK 
DESCRIPTION QUANTITY SHIPPING DOCUMENTS 

Consumable / Tools/ Supplies Lot Onsite 

WGS CONSTRUCTION ANO PLANT EQUIPMENT ON THE JOB SITE TODAY 
DESCRIPTION IDLE RENTED 

/OWNED 
QUANTITY On Site 

HRS 
Off Site 

HRS 

I 

TOTAL 
HOURS 

Trucks / Vehides I Golf Cart O-4/R-2 6 10 10 
Office Trailer & Conexes /2) & Hand Tools & Eouipment 0 Lot 10 10 

Booms & Jackina stands 0 Lot 10 10 

Air Comoressors R 2 10 10 

Forklift R 1 10 10 

Weldina machines 0 2 10 10 

ISUBCONTRACTORS ONSITE TODAY 
COMPANY # OF PERSONNEL WORK PERFORMED 

Abhe & Svoboda 5 Dust collection fabrication 

CSI 1 NACE lnsoector 

GENERAL COMMENT.S / REMADK!t 

Site Visitor's -

A&S began abrasive blasting in TK 5 
NACE inspector Frank Bringas performed final inspection on areas where grinding was done for coating process to ensure all weld spatter 
had been removed. Two areas of concern were noted and Abhe & Svoboda addressed these areas prior to starting the abrasive blasting. 
API inspection was performed by Tim Anderson on areas where grinding was done for coating process to ensure wall thickness was 
acceptable. No concerns were noted. 

James Hagen Joe Gilbert 16 Janua!J! 2013 
Printed Name - Site Manager Printed Name - Project Manager Date 

I 
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CONTRACT ORDER NO.: 

N 62583-09-D-0132/0003 

Tank 5 & 17 

CONTRACTOR QUALITY CONTROL REPORT 
(ATTACH ADDITIONAL SHEETS) 

REPORT NO.: DATE: 

16 January 201354118 

PHASE 

p 

R 
E 
p 

A 
R 
A 
T 

R 
y 

PHASE 

I 
N 
I 
T 
I 
A 
L 

PHASE 

F 
0 
L 
L 
0 
w 

u 
p 

Y=YES, N=NO, SEE REMARKS; BLANK-NOT APPLICABLE 

THE PLANS AND SPECS HAVE BEEN REVIEWED 

THE SUBMITTALS HAVE BEEN APPROVED. 

MATERIALS COMPLY WITH APPROVED SUBMITTALS. 

MATERIALS ARE STORED PROPERLY. 

PRELIMINARY WORK WAS DONE CORRECTLY 

TESTING PLAN HAS BEEN REVIEWED. 

WORK METHOD AND SCHEDULE DISCUSSED 

Y-YES, N- NO, SEE REMARKS; BLANK-NOT APPLICABLE 

PRELIMINARY WORK WAS DONE CORRECTLY 

SAMPLE HAS BEEN PREPARED/ APPROVED. 

WORKMANSHIP IS SATISFACTORY. 

TEST RESULTS ARE ACCEPTABLE. 

WORK IS IN COMPLIANCE WITH THE CONTRACT. 

Y=YES, N=NO, SEE REMARKS; BLANK-NOT APPLICABLE 

WORK COMPLIES WITH CONTRACT AS APPROVED IN 
INITIAL PHASE. I 

NO REPAIRS OR REWORK NECESSARY 

y 

y 

y 

y 

y 

y 

y 

y 

X 

y 

y 

y 

IDENTIFY DEFINABLE FEATURE OF WORK LOCATION AND LIST PERSONNEL 
PRESENT 

Work Location: ADIT4&5/Tank5& 17 

Pre-Work Evaluation/Site Pre12aration: 
TK 5 - LOTO of piping connections and tie-ins 

TK 17 -
-LOTO of piping connections and tie-ins 
-Ventilation of tank 

Work Location & Task: 

Tank 5-
Abrasive Blasting 
Grinding weld spatter 

Tank 17 -
Tell-tale repairs 

TESTING PERFORMED & WHO PERFORMED TEST 

NACE pre blast ins. Frank Bringas CSI 
API final ins. before coating. nm Anderson WGS 

None 

TESTING PERFORMED & WHO PERFORMED 
TEST 

None 

REWORK ITEMS IDENTIFIED TODAY REWORK ITEMS CORRECTED TODAY 
(NOT CORRECTED BY CLOSE OF BUSINESS) (FROM REWORK ITEMS LIST) 

Remarks: 

ON BEHALF OF THE CONTRACTOR, I CERTIFY THIS REPORT IS COMPLETE AND CORRECT AND EQUIPMENT AND MATERIAL USED AND WORK PERFORM 
DURING THIS REPORTING PERIOD IS IN COMPLIANCE WITH THE CONTRACT DRAWINGS AND SPECIFICATIONS TO THE BEST OF KNOWLEDGE EXCEPT IN 
THIS REPORT. 

James Ha11en James Ha11en 16 Janua!l'. 2013 
PRINT NAME OF SITE MANAGER PRINTED NAME OF AUTHORIZED QC MANAGER DATE 

I GOVERNMENT QUALITY ASSURANCE REPORT I DATE 
QUALITY ASSURANCE REPRESENTATIVE'S REMARKS AND/OR EXCEPTIONIS TO THE REPORT 

PRINT NAME OF GOVERNMENT QA REPRESENTATIVE GOVERNMENT QA REPRESENTATIVE DATE 

I 



PROJECT TITLE 
Clean, Inspect and Repair Fuel Tanks 

Redhill Complex, Pearl Harbor HI 

SITE PHOTOGRAPHS 

TK 5 dust collection unit blower motor 

TK 5 dust collection unit fi lter housing 
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W
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R
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V
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A
ttn: R

ick G
rossm

an 
2087 E 71ST

 STE 101 
Tulsa, O

K
, 74136-5462 

D
ear M

r. G
rossm

an: 

Subject: C
O

N
TR

A
C

T
 N

62583-09-D
-0132 TA

SK
 O

R
D

ER
 0003, C

LEA
N

, IN
SPEC

T, R
EPA

IR
 

TA
N

K
S 5 A

N
D

 17, R
ED

H
ILL, PEA

R
L

 H
A

R
B

O
R

 H
A

W
A

II 

There is an apparent loss of product in Tank 5 w
hich w

as repaired under the subject contract task 
order. A

fter prelim
inary investigation the G

overnm
ent has determ

ined that the loss of product m
ost 

likely resulted from
 a leak caused by defects in m

aterial or w
orkm

anship in the perform
ance of the 

task order. I am
 therefore evoking m

y rem
edies under the W

arranty of C
onstruction C

lause (FA
R

 
52.246-21) and directing W

illbros to identify and correct the deficiency(ies) in Tank 5. 

W
ithin ten calendar days of receipt of this letter, W

illbros shall provide an w
ritten w

ork plan that 
identifies the m

eans, m
ethods and proposed schedule for re-entering Tank 5. W

illbros shall also 
identify any requirem

ents necessary for W
illbros to provide Tank 5 access to governm

ent 
personnel, and/or representatives of the G

overnm
ent. W

illbros shall not proceed to m
obilize or 

enter the tank until the W
ork Plan is accepted by the G

overnm
ent and a N

otice to Proceed is issued 
by the contracting officer. 

The prelim
inary investigation has provided the follow

ing inform
ation: 

-
The operators of the tank reported a loss of product during initial filling operations, and the 
gauging logs show

 a loss of product over the 30-day period. 
-

There w
as a re-appearance of fuel on the low

er tunnel w
all after the tank w

as refueled. 
-

The m
onitoring w

ell nearest to Tank 5 has show
n a significant spike in petroleum

 products. 
-

The G
overnm

ent has determ
ined that proper procedures w

ere follow
ed w

hen refilling the 
tank. 

-
The G

overnm
ent has determ

ined that the SPA
W

A
R

 contractor that installed the A
utom

ated 
Fuel H

andling Equipm
ent w

as not perform
ing w

ork that could have dam
aged the tank. 
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4200/AQ71 
SER0228 
4 Feb 2014 

If, during the course of any inspections or other work on the tank, Willbros detennines that the leak 
was caused by reasons other than defective materials or workmanship provided by Willbros, you are 
directed to stop all farther inspections and immediately notify the conti·acting officer. 

If you have any questions please contact me at _or (805)382-3140. 

Sincerely, 



 

 
 

 
 
 

 
 

 

 
   

 
 

  
                
 
     

    
 

 

     
 

  
 
        

 
 

       
       
 
 
 
 
 

DEPARTMENT OF THE NAVY 
NAVAL FACILITIES ENGINEERING AND EXPEDITIONARY WARFARE CENTER 

1000 23RD AVENUE 
PORT HUENEME CA 93043-4301 

IN REPLY REFER TO:

 4200/AQ72 
SER 0016

 16 Oct 2014 

WILLBROS GOVERNMENT SERVICES (U.S.), LLC 
Attn: Rick Grossman 
2087 E 71ST STE 101 
Tulsa, OK, 74136-5462  

Subject: CONTRACT N62583-09-D-0132 TASK ORDER 0003, CLEAN, INSPECT, REPAIR TANKS 5 
AND 17, REDHILL, PEARL HARBOR HAWAII; NOTICE TO PROCEED 

This notice constitutes a Notice To Proceed (NTP) for the subject project, effective 20 Oct 2014. No work 
may proceed before that date. This NTP is for the warranty work, specifically the search for free product and 
inspection of repairs, as detailed in Revision 12 of the work plan.

    You are reminded that the work plan has a hold-point (Activity ID #17) for Government review of your 
findings. No work on repairs may proceed until expressly authorized by the undersigned. 

     You are requested to submit a CPM schedule update that reflects the change of the start date. 

If there are any questions pertaining to this matter, please contact me at or via email at 
. 

1 



T WlllBRDS IOIERNIIENTSERVICII IUJ,UC 
A WILLBROS COMPANY 

12 February 2015 

To Whom It May Concern: 

Wi llbros Government Services has completed the Modified API 653 Visual Inspection of Tl< 5 as 
described in Sect ion 4.5 PROJ ECT TASK AND SEQUENCES of t he TK 5 Warranty Work Plan. The inspection 
was performed by WGS QC Manager Matt Halderman, who current ly holds API 653 Certification #42276 

as well as AWS CWI Certificat ion #08110741. 

The results of this Visual Inspection are as follows: 

A t otal of Six Hundred Seventy-Seven (677) previous repair locations were checked in Tl< 5 per the 
procedures outlined in the TK 5 Warranty Work Plan Scope of Work (SOW}. Five Hundred Sixteen {516) 
of t he previous repair locations failed to meet the acceptance crit eria outlined in t he SOW. 
The remaining One Hundred Sixty-One (161) previous repair locations passed per t he 
acceptance/rejection criteria as described in the SOW. During this process the entire tank was inspected 
for any other rejectable conditions. Six (6} new locations were flagged for possible rejection and one (1) 
previous weld repair {WR165} was found in the tank, but was discovered to be missing from the QC Log. 
The six (6) new locat ions have been added to the QC Log for future repair and the one {1} old WR has 
also been inserted into the log in its proper location. The six (6) new locations added to t he QC Log are 

as follows: 

Repair Number Row/Plate Indication 

1. WWP013 A/28 Gouge needs Plate 

2. WWP 014 A/28 Gouge needs Plate 

3. WWP 015 B/01 Old Repair (not WGS} needs Plate 

4. WWP 016 15/12 Old Repair (not WGS) needs Re-Welded 

5. WWP 017 E2/P4 Dent needs Plate 

6. WWR018 C/47 Original Grout Nozzle needs Re-Welded 

In summary, WGS rejected 76% of ou r previous repairs based on our Visual Inspection. The criteria used 
for rejecting these locat ions include causes such as Undercut, Underfill, Lack of Fusion, and Excessive 
Reinforcement or Grinding. As the inspection continues with MT and LT, any new informat ion 
concerning the currently fa iled locations will be addressed in future reports. 

Should you need more information please feel free t o cont act me at the number or email below. 

Very Respectfu lly, 

James Hagen Matt Halderman 
Project Manager QC Manager 
Cell: 808-738-6396 Cell : 918-556-3603 

E-mai l: james.hagen@willbros.com 

·ames.hagen@ D;gftallyggned byJ James.hagen@Wilbos.com 
•11 b ON: cn=jameshagena,will.bfos.comW I ros.com Oate:201S.02.1708:53:26 -10'00' 

https://cn=jameshagena,will.bfos.com
mailto:James.hagen@Wilbos.com
mailto:james.hagen@willbros.com


WILLBROS GOVERNMENT SERVICES (U.S.), LLC 
A WILLBROS COMPANY 

20 August 2015 

To Whom It May Concern: 

W illbros Government Services has completed the Mag Particle (MT) and Vacuum Box (LT) Inspection of 
TK 5 as described in Section 4.5 PROJECT TASK AND SEQUENCES of the TK 5 Warranty Work Plan. 
The inspection was performed by WGS Level II NOE Technicians under the direction of QC Manager 
Matt Halderman. 

The results of this MT and LT Inspection are as follows: 

A total of Six Hundred Eighty Two (682) previous repair locations were checked in TK 5 per the 
procedures outlined in the TK 5 Warranty Work Plan Scope of Work (SOW).Reconci liations were made 
to the QC Log as discrepancies in numbering were found in comparison to the log dated 12 February 
2015. All Six Hundred Eighty Two (682) of the previous repair locations failed to meet the acceptance 
criteria outlined in the SOW for the MT examination. Four Hundred Fifteen (415) of Four Hundred 
Seventy Nine (479) locations Passed Vacuum Box Leak Testing (LT), Two Hundred Three (203) locations 
were unable to be tested due to geometry of the repair. Sixty Four (64) locations fai led the Vacuum 
Bok Leak Test. During this process other welds in close proximit y to the WGS repairs were also tested 
and inspected for any other rejectable conditions. Some locations showed linear indications in the 
adjacent existing welds; none of these failed the vacuum box test. 
All failed locations will be repaired per the API 653 Code specifications as outlined in the WP and all 
indications in adjacent welds will be covered in this process. Some of the previous repair plates will be 
completely removed and replaced and some will be repaired by removing a portion of the existing 
weld and re-welding to an acceptable condition per the code. 

In summary, WGS rejected 100% of our previous repairs based on our Mag Particle Inspection. 
The upcoming repairs will be made per API 653 Code specifications and weld spacing/ plate shape wi ll 
be addressed on a case by case basis as there are several different configurations that w ill require 
different methods to address criteria used for accepting or rejecting these locations. 

Shou ld you need more information please feel free to contact me at the number or email below . 

Very Respectfully, 

James Hagen Matt Halderman 

Project Manager QC Manager 
Cell : 808-738-6396 Cell: 918-556-3603 
E-mail: james.hagen@willbros.com 

Digitally signed by james.hagen@ james...hagen@WiUbros.com 
ON: cn=jarnes.hagen@wiUbros.com 
Date:2015.08.2010-.28:Sl -10'00'willbros.com 

https://bros.com
mailto:cn=jarnes.hagen@wiUbros.com
mailto:james...hagen@WiUbros
mailto:james.hagen@willbros.com


 
 

       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  
 
 

   
     

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

          
             

 
          

Willbros Government Services, LLC – Project Execution Work Plan 

APPENDIX M 

PROJECT DATA – 
POTENTIAL FREE PRODUCT RECLAMATION PLAN 

Distribution is limited to US Government agencies and their contractors; administrative/operational use within the 
context of this project. Other request shall be referred to the Naval Facilities Engineering Service Center. 

TO: N62583-09-D-132/0003 WGS PROJECT NUMBER: 54118: WORK PLAN APPENDIX M: Pg. 1 of 3 



RED HILL COMPLEX PROJECT 

TANK 5 WARRANTY WORK 

IDENTIFICATION/ REMOVAL OF POTENTIAL FREE PRODUCT 

1.0 IDENTIFICATION/REMOVAL OF POTENTIAL FREE PRODUCT SUMMARY 

Willbros Government Services has prepared this procedure under Contract No. N62583-09-D-0132 / TO 003 
for warranty work on Tank 5 located at Red Hill Pearl Harbor, HI. This procedure will be util ized to identify 
potential free product and provide guidance for the removal, storage, and disposal of any potential reclaimed 
free product thought to have been lost during Tank 5 filling activities. 

Note - For any additional information not listed in this document see the W GS WP, specifically the Repair 
Procedure. 

2.1 POTENTIAL FREE PRODUCT- INDENTIFICATION SUMMARY 

Due to the underground construction of Tank 5, some of the exterior surfaces are inaccessible for gas free 
testing and permitting. Areas of the tank's internal steel liner appear to have separated from the concrete 
encasement surrounding the tank. This condition can allow water, fuel, liquid or vapor, to be trapped in a 
localized area between the two surfaces. WGS intends to identify potential trapped free product in these areas 
via Vacuum Box Testing (VBT). This will be conducted to verify the integrity of the repair plate seal welds made 
to the tanks interior surface, as well as, identifying the existence of free product trapped in that location. All 
previous repairs performed by WGS will be VBT'd during this process induding the 17 failed locations previously 
identified in the initial inspection. Any area suspected of holding trapped free product, that does not have a repair 
location suitable for VBT, will be addressed using an alternate method requiring WGS to drill a new inspection 
port to conduct the test. 

The tank is divided into 4 quadrants (A, B, C, D) which identify the tank left to right. The tank is also divided 
from bottom to top by Lower Dome, Shell or Barrel, Extension Rings, and Upper Dome. WGS intends to drill 
and/or expose a minimum of 12 inspection ports in the tank liner; 1 port per quadrant for the Extension Rings, 
Shell or Barrel, and Lower Dome. Due to initial tank filling procedures and gravity WGS does not expect free 
product to be located in the Upper Dome. Coating will be removed and replaced as-needed on the lower 
dome. 

2.2 FREE PRODUCT IDENTIFICATION PROCEDURE 

Free Product Identification - Steps & Sequence 

2.2.1 Vacuum Box Testing- During VBT the presence of product being pulled from behind the repair plate 
or the odor of product after the Vacuum Box is removed from the test area will be recorded in the QC 
log by the NOE technicians performing the test 

2.2.2 Inspection Port Determination- WGS QC Manager will review the NOE data collected to determine 
locations for the minimum 12 additional inspection ports, distributed in the tank as described in 
Section 2.1, based on the NOE data and tank conditions. If the QC manager is unable to satisfy 
the criteria using existing repairs, he will determine locations for new inspection ports, using the 
alternate method described in Section 2.1 , based on the NOE data and tank conditions e.g. , liner 
separation, leak path, presence of product or odor etc. 

2.2.3 Tracking Inspection Ports- WGS will use the QC Log to track the location of each plate removed 
and/or port drilled for the purpose of identifying potential free product. 

I 
TK.5 Identify / Remove Potential Free Product 10/03/2014 



2.3 FREE PRODUCT RECLAMATION PROCEDURE 

Product Reclamation - Steps & Sequence 

2.3.1 Repair Plate Location - If liquid is detected behind a repair plate, a port will be drilled in close proximity 
to drain any product found at the location. 
(See 2.2.3.2 for draining procedure) 

2.3.2 Alternate Method: New Inspection Port Location - New locations will be determined by the QC 
Manager based on Section 2.1, Section 2.2.2 and the NOE data and conditions found in the tank. A port, 
1/4" in diameter, will be created in the designated location with a pneumatic drill. 

2.3.3 Product Reclamation-

2.2.3.1- If no liquid is present- WGS will test the area through the port with a gas monitor and 
record the readings on the QC log to be reviewed by the QC Manager to determine if 
further action is required. 

2.2.3.2- Liquid present- Inspection port will be drilled and tapped to install a threaded valve 
to allow WGS to perform controlled draining of liquids. During tapping and threading 
of inspection port WGS will place oil absorbent rags below inspection port to catch 
any seeping liquid. A 15 gallon DOT drum will be located inside of the man basket 
and will be the temporary storage container until personnel return to the catwalk and 
material can be relocated into a larger drum or container. Once gravity flow through 
the valve has stopped, WGS will attempt to extract any additional accessible liquid 
with a small vacuum pump (5-10 Hg psig). Liquids will be collected in containers or 
drums to be evacuated from the tank thru the access tunnel. 

2.2.3.3- WGS will track and record the amount collected and disposed of in the QC log. 
Testing will be performed on any collected liquids to characterize and determine 
proper disposal procedures, e.g., fuel reclamation or waste. Disposal location 
and test results will be noted in the QC log. Photos and visual characterizations 
will be documented in the QC daily reports. 

Note - This process will begin at the top of the tank and proceed downward to limit or control the amount ofliquids 
drained from any location where they are encountered. Based on the construction methods and historical data 
relating to the tank WGS does not expect to find large quantities ofproduct in any single location ofthe tank. During 
the process described above, if WGS encounters a quantity ofproduct that is not feasible to drain in the described 
method, the test/drain port will be plugged and another procedure will be developed based on the location and 
condition of the area where the product is found. 

2.4 Product Inspection Port Repairs 

Product inspection port repairs will conform to WGS Work Plan Tank 5 Repair Procedure rev 1D and the following. 
An area will be marked or laid out a minimum of 1" beyond the inspection port peripheral edge. The entire surface 
of the marked area will be cleaned to remove all existing coating or debris from the weld area. A groove will be 
ground into the port in accordance with the WPS joint limits, and then filled with weld, back to base metal thickness. 
After cleaning the filled groove, a weld overlay will be performed on the repair location. All weld overlays should 
extend a minimum of 1" horizontally and 1 /2" vertically on either side of the affected area designated for overlay. 

2.5 Summary 

Willbros will perform the above procedures to identify, reclaim, or dispose ofany potential free product thought to have 
been lost during Tank 5 filling activities. Areas identified as inspection ports during the performance of this procedure 
will be tracked in the QC log, which will be submitted to EX>NC with the Inspection Report prior to beginning any 
tank repairs. 

2 
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WILLBROS GOVERNMENT SERVICES (U.S.), LLC 
A WILLBROS COMPANY 

06 November 2014 

To Whom It May Concern: 

 Willbros Government Services has completed the Free Product Reclamation Procedure described in 
Appendix M of the TK 5 Warranty Work Plan. No free product was located or collected during this 
recovery operation. A total of thirteen (13) locations were checked in TK 5 per the procedures outlined 
in Appendix M. Twelve (12) were new locations created in each quadrant and elevation of the tank and 
one (1) was an existing location uncovered, by the previous removal of a repair plate, during the initial 
leak investigation inspection. The results of this operation have been recorded in the QC Log and the 
details are described in the following pages with field notes, sketches and photographs. If free product is 
encountered in the future, as we continue our inspection and repairs in TK 5, the procedures outlined in 
Appendix M will be utilized to recover and collect said product and should it occur, this activity will be 
documented and recorded in the same fashion as described above. 

Should you need more information please feel free to contact me at the number or email below. 

Very Respectfully, 

James Hagen 
Project Manager 
Willbros Government Services, LLC 
Cell: 
Fax: 918-481-4317 
E-mail: james.hagen@willbros.com 

Willbros Government Services, (U.S.) LLC 
A Willbros Company 

mailto:james.hagen@willbros.com


   
     

 

 

       
        

     

   

   
  
      
   
      

    

     
          

     

  
     
        
     
        

 

    
         

    

  
     
        
     
        

 

 

Date: 10/30/14 
Subject: Potential Free Product Recovery Notes 

Summary: 

WGS used various criteria to identify and locate Potential Free Product Recovery ports 
including previous LT testing results, sounding for hollow spots indicating voids between 
the steel liner and concrete encasement, and the location of previous repairs. 

Steps taken were as follows: 

1) Determine Port Location 
2) Drill Port 
3) Test port for presence of hydrocarbons 
4) Vacuum drilled port 
5) Re-test port for presence of hydrocarbons 

*Please see notes below for each port. 

001- C1-P2 Lower Dome Quadrant A: 
This area was chosen because of its relation to 32” issue / receipt lines exiting the tank 
to lower level. Sounding located a hollow spot. 

1) Course C1 Plate 2 
2) Dry / no liquid (1/8” clearance behind plate) 
3) Readings: LEL- 4%, O2- 12% VOC- 895 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 

002- C1-P20 Lower Dome Quadrant B: 
This area was chosen because of its relation to 18” issue / receipt lines exiting the tank 
to lower level. Sounding located a hollow spot. 

1) Course C1 Plate 20 
2) Dry / no liquid (1/8” clearance behind plate) 
3) Readings: LEL- 8%, O2- 7% VOC- 963 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 



     
      
 

  
     
        
     
        

 
 

    
      
 

  
     
        
     
        

 
 

    
      
    

  
     
        
     
        

 
    
      
      

  
     
        
     
        

003- C2-P42 Lower Dome Quadrant C: 
This area was chosen because of its position in the tank and sounding located a hollow 
spot. 

1) Course C2 Plate 42 
2) Dry / no liquid (1/8” clearance behind plate) 
3) Readings: LEL- 7%, O2- 9% VOC- 907 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 

004- C3-P60 Lower Dome Quadrant D: 
This area was chosen because of its position in the tank and sounding located a hollow 
spot. 

1) Course C3 Plate 60 
2) Dry / no liquid (3/4” clearance behind plate) 
3) Readings: LEL- 6%, O2- 13% VOC- 748 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 

005- R8-P12 Barrel Quadrant C/D: 
This area was chosen because of its position in the tank, sounding located a hollow 
spot, plate bulging and relation to previous repair WP403. 

1) Course 8 Plate 12 
2) Dry / no liquid (1/8” clearance behind plate) 
3) Readings: LEL- 7%, O2- 14% VOC- 813 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 

006- R26-P15 Barrel Quadrant D: 
This area was chosen because of its position in the tank; sounding located a hollow 
spot, and relation to previous repairs WP383, WP379, and WP381. 

1) Course 26 Plate 15 
2) Dry / no liquid (1/4” clearance behind plate) 
3) Readings: LEL- 5%, O2- 11% VOC- 827 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 



   
      
      

  
     
        
     
        

 

    
      
    

   
     
       
      
        

 
 

     
    

  

   
     
       
      
       

 
 

     
      
   

    
     
        
     
       

007- E2-P16 Extension Ring Quadrant D: 
This area was chosen because of its position in the tank; sounding located a hollow 
spot, and relation to previous repairs WP076, WP077, and WP078. 

1) Course E2 Plate 16 
2) Dry / no liquid (3/4” clearance behind plate) 
3) Readings: LEL- 9%, O2- 12% VOC- 984 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 

008- E4-P13 Extension Ring Quadrant C/D: 
This area was chosen because of its position in the tank, sounding located a hollow 
spot, and growth out of WP075. 

1) Course E4 Plate 13 
2) Dry / no liquid (1/16” clearance behind plate) 
3) Readings: LEL- 0%, O2- 19% VOC- 40 ppm 
4) Mist of dust & moisture- volume not relevant or collectable 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 

009- A-P68 Upper Dome Quadrant D: 
This area was chosen because of previously failed LT which indicated the possible 
presence of fuel. 

1) Course A Plate 68 
2) Dry / no liquid (1/16” clearance behind plate) 
3) Readings: LEL- 2%, O2- 18% VOC- 300 ppm 
4) Mist of dust & moisture- volume not relevant or collectable 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 

010- R3-P3 Barrel Quadrant A: 
This area was chosen because of its position in the tank, sounding located a hollow 
spot, and relation to previous repairs. 

1) Course 3 Plate 3 
2) Dry / no liquid (1/16” clearance behind plate) 
3) Readings: LEL- 7%, O2- 13% VOC- 780 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 0 ppm 



    
       

 

  
     
       
     
       

 
    
      
    

  
     
        
     
        

 
 

   
      
   

  
     
       
     
       

 

011- R11-P6 Barrel Quadrant B: 
This area was chosen because of previous failed LT and repair plate (WP301) had been 
removed. 

1) Course 11 Plate 6 
2) Dry / no liquid (1/16” clearance behind plate) 
3) Readings: LEL- 6%, O2- 11% VOC- 800 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 400 ppm 

012- E3-P6 Extension Ring Quadrant B: 
This area was chosen because of its position in the tank, sounding located a hollow 
spot, plate bulging and relation to previous repair. 

1) Course 11 Plate 6 
2) Dry / no liquid (1/8” clearance behind plate) 
3) Readings: LEL- 9%, O2- 7% VOC- 1000 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 39 ppm 

013- E2-P13 Extension Ring Quadrant A: 
This area was chosen because of its position in the tank, sounding located a hollow 
spot and relation to previous repair. 

1) Course E2 Plate 3 
2) Dry / no liquid (1/4” clearance behind plate) 
3) Readings: LEL- 4%, O2- 16% VOC- 850 ppm 
4) Dry / no liquid 
5) Readings: LEL- 0%, O2- 20.9% VOC- 37 ppm 
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. Potential Free Product Reclamation Photo's 
TASK ORDER#: N 62583-09-D-0132/003 PROJECT TITLE: CLEAN, INSPECT & REPAIR TANKS 5 & 

17 RED HILL COMPLEX 
WGS PROJECT #: 54118 WW DATE: OCTOBER 28 & 29, 2014 

SITE PHOTOGRAPHS 

Port 001 - C1 Plate 2; Located Port 001 - C1 Plate 2; Vacuumed 

Cl- p;1 -001 

Port 001 - C1 Plate 2; Drilled Port 001 - C1 Plate 2; Air Monitoring 
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Port 002- C1 Plate 20; Located Port 002- C1 Plate 20; Vacuumed 

Port 002- C1 Plate 20; Drilled Port 002- C1 Plate 20; Air Monitoring 
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Port 003- C2 Plate 42; Located Port 003- C2 Plate 42; Vacuumed 

Port 003- C2 Plate 42; Drilled Port 003- C2 Plate 42; Air Monitoring 
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Port 004- C3 Plate 60; Located Port 004- C3 Plate 60; Vacuumed 

Port 004- C3 Plate 60; Drilled Port 004- C3 Plate 60; Air Monitoring 
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Port 005- R8 Plate 12; Located Port 006- R26 Plate 15; Located 

Port 005- R8 Plate 12; Drilled Port 006- R26 Plate 15; Drilled 

Port 005- R8 Plate 12; Vacuumed Port 006- R26 Plate 15; Vacuumed 
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Port 007- E2 Plate 16; Located Port 008- E4 Plate 13; Located 

Port 007- E2 Plate 16; Drilled Port 008- E4 Plate 13; Drilled 

Port 007- E2 Plate 16; Vacuumed Port 008- E4 Plate 13; Vacuumed 
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Port 009- A Plate 68; Located Port 010- R3 Plate 3; Located 

Port 009- A Plate 68; Drilled Port 010- R3 Plate 3; Drilled 

Port 009- A Plate 68; Vacuumed Port 010- R3 Plate 3; Vacuumed 

Page 7  of 9 



 

 
 
 
 
 

 
 

 
 
 
 

 
 

 
 
 

 
 

 
 

 
 
 
 
 

 
  

 
 
 
 

 
 

 
 
 

 
 

 
 

Port 011- R11 Plate 6; Located Port 012- E3 Plate 6; Located 

Port 011- R11 Plate 6; Under WP301 Port 012- E3 Plate 6; Drilled 

Port 011- R11 Plate 6; Vacuumed Port 012- E3 Plate 6; Vacuumed 
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Port 013- E2 Plate 3; Located 

Port 013- E2 Plate 3; Drilled 

Port 013- E2 Plate 3; Vacuumed 
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HYDROSTATIC TEST PROCEDURE 

I. SCOPE: 

This procedure is to insure that all the requirements of the applicable 
sections of the ASME Code are met and to insure the safety of all personnel 
which are involved in performing the hydrostatic test. 

11. RESPONSIBILITIES: 

The Site Manager or Field Superintendent is responsible for the safe performance of 
the hydrostatic test. Only trained personnel, aware of these procedural steps, shall 
be used to conduct the test. 

The Quality Control Manager or his designee is responsible for witnessing and 
documenting the results of the hydrostatic test and assuring that it is performed 
safely in accordance with this procedure. 

For hydrostatic tests performed to meet ASME Code requirements, the Quality 
Control Manager or his designee is responsible for notifying the Authorized 
Inspector in advance of the test so that he may be present. 

NOTE: The Authorized Inspector must witness and accept all hydrostatic test 
performed to meet Code requirements. 

Ill. REQUIREMENTS: 

All welds shall be satisfactorily completed and the vessel and or piping 
released by Quality Control for hydrostatic testing. 

NOTE: All fabrication shall have been completed, except for operations which 
cannot be performed prior to the test such as weld end preparation, 
seal welding of vent plugs or cosmetic grinding on the base material 
which does not affect the required thickness. All examinations shall 
have been performed, except those required after the test. 

IV. PROCEDURE: 

1.0 The hydrostatic test pressure will be 162 PSI. This number is based on the 
maximum pressure a tank full of water will produce on the piping. The 
formula PS1max=1.5((0.433xSp Gr)(H)) was used to determine the final 
pressure. The height was assumed at 250 ft and the Specific Gravity at 1. 
162=1.5((0.433x1 )(250)). 



2.0 Flanges and nozzles which are not utilized during the hydrostatic test shall 
be blanked and plugged using material approved for the job or standard 
approved material in the hydrostatic test area. 

2.1 Material (blinds, threaded plugs, bolting, etc.) shall be 
compatible for the design pressure of the vessel and or piping and 
for use with the specified test pressure. Only material in good 
physical condition shall be used. 

2.2 Material used for welded closures shall be as specified on the 
vessel/piping drawing and identified by "P" number or by material 
specification. 

2.3 Welded connections made to temporary closures shall have the 
minimum weld sizes as specified on the vessel/piping drawing. 

2.4 Any additional NOE specified on the drawing for welded temporary 
closure shall be performed and any necessary repairs made. 

2.5 These connections must be visually inspected for verification of proper 
material, preparation, welding, threading, or bolting as specified on the 
vessel/piping drawing. 

2.6 The design and capacity of test plugs wil l be verified by Super- vision 
and Quality Control. The plugs will be secured by chain or other 
means to assure containment if they slip. 

2.7 Visual inspection by Quality Control of all closures is required before 
pressure application. 

3.0 Hydro Trees will be engineered and constructed to WGS Engineering 
specifications or better. All Hydro Trees will be marked with their rated 
capacity. Temporary drains and vents will use the same or higher schedule 
pipe as the Hydro Tree. 

4.0 The testing medium shall be clear city tap water with less than 50 ppm 
Chloride content unless otherwise specified in the vessel/piping design 
specifications. This report will include the latest city water quality 
report. Other liquid mediums may be used if there is a danger of 
freezing or water would cause adverse effects on the vessel/piping. After 
testing is completed, the water wi ll be drained into totes for disposal off-site. 

5.0 A ca librated gauge shall be selected with a dial range of at least 1 1/2 times 
and not more than 4 times the hydrostatic test pressure. The increments 
between graduations will be 1 psig or less such that the Quality Control 
Inspector and the operator controlling the test shall be able to 
determine when the required test pressure has been applied. 



5.1 Digital reading pressure gauges having a wider range of pressure may 
be used provided the readings give the same or greater degree of 
accuracy as obtained with dial pressure gauges. 

5.2 The indicating gauge shall be mounted inside the tank and directly to 
the piping as near as practical on the top most part undergoing the 
hydrostatic test. Hydrostatic head on the gauge shall be considered 
depending on the location of the gauge. 

5.3 The indicating gauge will be readily visible to the operator controlling 
the pressure applied. For large vessels, consideration shall be given 
to the use of a recording gauge in addition to indicating gauges. 

5.4 Using a thermocouple, we will measure temperature to 0.1 °F, 
throughout the test. 

5.5 A pressure chart recorder will be used to continuously plot pressure 
over the duration of the entire test. 

5.6 The official pressure sensing device will be a deadweight tester 
capable of measuring in at least 1 psi increments. 

6.0 Connect all fill and vent connections as necessary. 

6.1 Open vents must be located at the high point of the 
vessel/piping during the fill up to purge the air from the system. 

6.2 A hose or some other means to control water release should be 
installed on the high point vent. 

7.0 Prior to filling the vessel, all personnel not involved with the 
hydrostatic test shall be kept at a safe distance from the testing area. The 
item to be hydro tested, the pump and the high pressure hose will be roped 
off at a safe distance with red barricade tape. 

8.0 The temperature of the testing medium shall be as specified in the 
vessel / piping design specifications. 

8.1 The testing medium shall be at least ambient temperature but in no 
case less than 70 degrees F for Section I items. For NBIC repairs, 
the metal temperature should not be less than 60 degrees F preferably 
at least 30 degrees above the MDMT but not more than 120 degrees F 
for section VII I Division 1 items. The temperature for B31.3 Piping is 
limited by the stress value at test pressure-temperature. 

8.2 The test pressure shall not be applied until the vessel and its contents 
are at about the same temperature. 

9.0 The vessel shall be filled with the testing medium until all air pockets have 
been expelled. The vent valve shall be closed when it is determined 
that venting is completed. 



9.1 Vents shall be provided at all high points of the vessel/piping in the 
position in which it is to be tested to purge possible air pockets 
while the vessel is filling . If the operator or the Quality Control 
Inspector determines the vent arrangement is inadequate, the test 
shall be aborted until the problem is resolved. 

CAUTION: The venting of air at ALL high points must be checked 
IMMEDIATELY prior to the pressure test. As the temperature of the testing 
medium increases, air may be released. It must be vented. 

9.2 If the pressure does not come up readily when pumping, stop. This 
could be an indication of air in the system. Depressurize and re-purge 
to assure the removal of air. 

10.0 The operator of the hydrostatic pump shall have a clear view of the test 
pressure gauge, so that he will be aware of the test pressure at all times. 

10.1 The pump operator wil l be stationed away from the immediate vicinity 
of the vessel/piping being tested as deemed necessary to provide for 
his safety. A means of observing the pressure gauge will be provided. 

10.2 If the operator or the Quality Control Inspector suspects any gauge to 
be in error, the test will be aborted until such gauge has been replaced 
or recalibrated. 

11.0 At this time and until the conclusion of the hydrostatic test, the pump 
operator will not leave the pump station for any purpose except when 
relieved by an individual competent in the performance of this 
operation. 

12.0 The hydrostatic pressure shall be applied gradually until the required test 
pressure of 162 psig is reached. The pressure application wi ll be witnessed 
by the Quality Control Inspector. A close visual inspection WILL NOT BE 
conducted at this time. 

12.1 The test pressure shall never be more than 170 psig. 

12.2 NO FITTINGS OR CONNECTIONS WILL BE TIGHTENED WHILE 
THE SYSTEM OR VESSEL IS UNDER PRESSURE. 

12.3 If a leak is detected during testing, the pressure is to be removed prior 
to approaching the vessel. 

12.3.1 Leakage of temporary gaskets or plugs installed for the 
purpose of conducting the hydrostatic test and which will be 
replaced later may be permitted unless the leakage exceeds 
the ability to maintain the vessel/ piping test pressure for the 
required amount of time or interferes with the evaluation of 
the test results. 

13.0 Once the line is pressurized to 162 psig, that pressure wil l be maintained for 
4 hours. 



13.1 The holding time shall be a minimum of four ( 4) hours or a greater time 
if specified on the vessel/piping drawing or requested by the Inspector 
to complete the visual inspection of joints or components. 

14.0 A close visual examination will then be conducted of all joints and 
connections at this time. Since some of the piping is not accessible for visual 
inspection DV/DP calculations will be performed. There will be two (2) 
DV/DP values. One DV/DP value will be theoretically calculated using the 
ambient temperature within the tank. The other DV/DP value wi ll be read 
from actual field measurements. If the calculated and measured DV/DP 
values are within the limits specified by the California State Fire Marshal's 
Office, the tested section of piping will be determined acceptable (PASS). 

15.0 Upon completion of the hydrostatic test, the pressure will be dropped. The 
pressure gauge will be checked to verify it has returned to zero. 

16.0 Drain and vent valves will be opened to allow the vessel to drain. Never 
open the drains on a large vessel without first opening the vent. Open lines 
shall be elevated in order to be free of any standing water. 

V. Cal ibrations 

The test gauge(s) shall be calibrated within a (1) year current time frame and in 
accordance with NIST standards. A copy of the gauge(s) calibration will be present 
during the test. 

VI. Records 

The Hydrostatic/Pneumatic Pressure Test will be recorded on the appropriate form 
as determined by the QC Inspector at the completion of the test. The test record will 
be maintained for the duration as specified by the applicable code. 

1.0 Approved Test Forms 
1.1 Record of Hydrostatic/Pneumatic Test 
1.2 Pressure Test Certificate 

A copy of the test gauge calibration(s) shall be attached to the test report for final 
records. All test records or reports will be submitted in the project final report or data 
book. 

Test data and results will be forwarded for review to NAVFAC EXWC within 24 
hours of test completion. Forwarded test data and results will include a statement 
of PASS or FAIL and reasoning. 



---------- -----------

---------- ---------

----

-------------

---------------

----------------

Record of Hydrostatic/ Pneumatic Test 

Job Number Location 

Sheet Number Mark Number 

Date of Test Gage Number____ Calibration ______ 

Chart Recorder Number 

Ca Ii brat ion Date 

Hydrostatic Test Pressure __________PSIG 

Test Medium 

Duration ofTest 

Witness and Accepted by: 

Inspector:______________ _ Date: -------

Customer Representative __________ Date: -------



~ WILLBROS GOVERNMENT SERVICES (U.S.), LLC 
~ A .WILLBROS COMPANY 

Pressure Test Certificate 

PROJECT LOCATION JOB NUMBER 

CONTRACTOR P& ID No. 

SERVICE 

TEST PACK NUMBER. DRAWING No. 

SYSTEM NUMBER 

MARK No. ISO No. 

LINE No. 

LINE SPECIFICATION TEST MEDIUM 

DESIGN PRESSURE (MA WP) PSI TEST PRESSURE PSI 

STRESS RELIEVED YES NO INTERNAL LINING YES NO 

ALL PRE- TEST NDE COMPLETE AND ACCEPTED SIGNAT URE DATE 

MATERIAL RECORDS COMPLETE SIGNAT URE DATE 

WELDING HlSTOR Y RECORDS COMPLETE SIGNAT URE DATE 

P RE--TEST LNSPECTION FOREMAN SIGNATURE DATE 

WELDING OF PRESSURE PARTS COMPLETE SYSTEM FILLED AND PURGED OF AIR 

PROPER GASKETS, BOLTS AND BLINDS TEMPERAT URE WITHfN SPECIFICAT ION 

TEM PORARY VENTS AND DRALNS fNSPECTED HYDRO EQUIPMENT AND GAGES INSPECTED 

TEST PLUGS INSPECTED AND SECURED OPERATORS PROPERLY INSTRUCTED 

INSTUMENTATION BLOCKED OR REMOVED BARRACADES IN PLACE 

VALVES IN THE RIGHT POSITION (OPEN/CLOSED) AREA CLEARED OF PERSONEL 

T EST MEDIUM WITHIN SPECJFICATION 

QUALITY CONTROL SIGNAT URE DATE 

PRESSURE TEST DATE OF TEST AMBIENT START FINJSH 

DURATION TEMP. 

COM MENTS (TO INCLUDE GAGE NUMBER AND CALIBRATION DATE) 

Inspected by Witnessed by 

COMPANY 

SIGNATURE 

PRINT NAME 

DATE 

POST HYDRO RESTORATION 

HYDRO BLOWN DOWN & DRY CONTROL & CHECK VAL YES INSTALLED 

HYDRO BLINDS PULLED HIGH POINT PLUGS SEAL WELDED & INSPECTED 

PROPER GASKETS INSTA LLED NOE ON PLUG SEAL WELDS COMPLETE 

PROPER BOLT ING & TIGHTNESS DRAIN I VENT VALVES CLOSED & PLUGGED 

Inspected by Witnessed by 

COMPANY 

SIGNATURE 

PRINT NAME 

DATE 



STRESS CALCULATIONS FOR 3/4" SA106-GR B PIPE 
t-12.5% for pipe with no Corrosion Allowance 

ASME PG-27.2.1 TUBING PRESSURE CALCS. <=5"OD P = S [ 2t - 0.01 D - 2e / D - ( t - 0.005D - e ) ] 
Thickness Diameter Stress Exp tubes Pressure 

0.135 1.05 17100 0 2218. 725 Sch 80 
D S e 

ASME PG-27.2.1 TUBING PRESSURE CALCS. <=5"OD P = S [ 2t - 0.01 D - 2e / D - ( t - 0.0050 - e ) ] 
Thickness Diameter Stress Exp tubes Pressure 

0.192 1.05 17100 0 3193.425 Sch 160 
D S e 

ASME PG-27.2.1 TUBING PRESSURE CALCS. <=5"OD P = S [ 2t - 0.01 D - 2e / D - ( t - 0.005D - e ) ] 
Thickness Diameter Stress Exp tubes Pressure 

0.269 1.05 17100 0 4510.125 Sch XXS 
D S e 

MAWP FOR HYDRO TREE VALVES: TYPE PRESSURE 
800# 2000# 

1500# 3750# 
2500# 6250# 



800 # 

Hydro Tree Rated to 1500 PSI 

Pressure Gauge 

Rel ief Valve 
800 # 800# if used Coupling 800 # 

Union Check Valve Gate Valve ! Gate Valve 

Coupling 

Inlet Outlet 

Tee's may be offset 45° from vertical 

to reduce length of tree 

SA 106 Grade B 3/4" Schedule 80 Pipe 
Threaded 3000 # A-105 Fittings 
Pipe threads to be completely welded 

/
20' high pressure hose 
screwed into the outlet 
coupling with a union on 
the other end 



1500 # 

Hydro Tree Rated to 3000 PSI 

Pressure Gauge 

Relief Valve 
1500 # 1500 # if used !Coupling 

Union Check Valve Gate Valve I 

Inlet 

Tee's may be offset 45 ° from vertical 

to reduce length of tree 

SA 106 Grade B 3/4" Schedule 160 Pipe 
Threaded 6000 # A-105 Fittings 
Pipe threads to be completely welded 

1500 # 
Gate Valve Coupling 

Outlet 

/
20' high pressure hose 
screwed into the outlet 
coupling with a union on 
the other end 



Hydro Tree Rated to 4500 PSI 

Pressure Gauge 

Relief Valve 
2500 # 2500 # if used Coupling 2500 # 

Union Check Valve Gate Valve ! Gate Valve Coupling 

Inlet 

2500# 

Outlet 

Tee's may be offset 45 ° from vertical 

to reduce length of tree /
20' high pressure hose 

SA 106 Grade B 3/4" Schedule XXS Pipe screwed into the outlet 
Threaded 6000 # A-105 Fittings coupling with a union on 
Pipe threads to be completely welded the other end 
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1. WILLBROS CONCLUSIONS AND RECOMMENDATIONS 

The preliminary report completed by Pipeline Petroleum Services, Inc. and issued to the 
Navy concluded that the both the 18-inch and 32-inch lines fur Tank-5 al Red Hill passed 
the contract required volume correction calculations as set forth by the California State 
Fire Marshal's office. Pipeline Petroleum Services stated that the entire test was 
considered inconclusive in their opinion because each test failed the temperature -
pressure evaluation and their thoughts were that there is trapped air into the system and 
that is why the system failed the temperature - pressure evaluation. 

During Will bros review of the repo1t prepared by Pipeline Petroleum Services, it was 
noted that during testing, the temperature probe in the tunnel recorded a 0.1 °F drop in 
temperature and the temperature probe in the tank recorded a 2.0 °F rise in temperature. 

James Hagen the Project Manager for the Red Hill Tank-5 work informed us that there can 
easily be a 2.0 °F temperature change in the tank from the tunnel based on air movement 
from the ventilation system. 

Based on the fact that the majority of these pipes are installed where the temperature of 
the tunnel would have more ofan effect on the temperature - pressure evaluation than the 
area inside the tank, Willbros asked Pipeline Petroleum Services to re-run their 
calculations and re-evaluate their inconclusive opinion on the 18-inch and 32-inch lines 
for Tank-5 by removing the temperature recorded from the tank, in their temperature -
pressure evaluation. Petroleum Pipeline Services did that and stated that their conclusions 
are the same as before. The 18-inch and 32-inch lines passed the volume correction 
calculations as set forth by the California State Fire Marshal's office but were 
inconclusive based on the temperature - pressure evaluation. 

Will bros spoke to the management ofPipeline Petroleum Services about their conclusions 
and Pipeline Petroleum Services told Will bros that because of the scrutiny and liability 
that they would accept with passing these tests, they would not pass if there were any 
interpretations to be made. 

Pipeline Petroleum Services recommendation was to perform a pneumatic test on the 
lines, to determine if their inconclusive evaluation was correct or not. Will bros was 
informed by the Navy that a pneumatic test would not be allowed. 

Willbros then began analyzing the data supplied by Pipeline Petroleum Services, to 
determine if the tests were indeed inconclusive or an error was made. 
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Willbros perfotmed an analysis of the data and determined the accuracy of the testing 
equipment to determine if the un-explained t-:,.p/t-:,.T is within the accuracy of the testing 
equipment. 

Based on the accuracy of the equipment used during the test and applying these accuracies 
to the test data, we feel that any test should be deemed acceptable if the unexplained 
pressure loss or gain that falls within ¼ degree. 

Test ID Number: 14-332-02 had an unexplained pressure loss of(-3.2 +1.73)- l.47 psig 
and is within ¼ degree t-:,.T accuracy of3.57 psig. 

Test ID Number 14-332-0lA had an unexplained pressure loss of(-3.2 +1.63) -l.57 psig 
and is within¼ degree LlT accuracy of 5.104 psig. 

Test ID Number 14-332-0lB had an unexplained pressure loss of - 0.10 psig and is within 
¼ degree ~T accuracy of 5.104 psig. 

Based on the fact that Pipeline Petroleum Services found that all tests passed the volume 
co1Tection calculations established by the California State Fire Marshal's office and 
Willbros determined that all three test performed by Pipeline Petroleum Services falls 
within¼ degree of the accuracy of the equipment, Willbros deems that the three tests 
passed and no test should be considered inconclusive. 

It is Willbros recommendation that no further testing of these lines need to be conducted, 
until the next API 653 examination of Tank-5 is due. 

Justin T. Johnson 
Licensed Professional Engineer No. 23670 
Willbros Engineers (U.S.), LLC 
Oklahoma C.A. No. 144 

.............. .. 
/'~USTIN T.·····••• 
f JOHNSON 
\ 23670 /. .. ... ...... .... 

*-t:' ,C-- 08/;;.o/;10I'/ 

https://1.73)-l.47
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A WILLBROS COMPANY 

1. WILLBROS CONCLUSIONS AND RECOMMENDATIONS 

The preliminary report completed by Pipeline Petroleum Services, Inc. and issued to the 
Navy concluded that the both the 18-inch and 32-inch lines for Tank-5 at Red Hill passed 
the contract required volume correction calculations as set forth by the California State 
Fire Marshal's office. Pipeline Petroleum Services stated that the entire test was 
considered inconclusive in their opinion because each test failed the temperature -
pressure evaluation and their thoughts were that there is trapped air into the system and 
that is why the system failed the temperature - pressure evaluation. 

During Willbros review of the rep011 prepared by Pipeline Petroleum Services, it was 
noted that during testing, the temperature probe in the tunnel recorded a 0.1 °F drop in 
temperature and the temperature probe in the tank recorded a 2.0 °F 1ise in temperature. 

James Hagen the Project Manager for the Red Hill Tank-5 work info1med us that there can 
easily be a 2.0 °F temperature change in the tank from the tunnel based on air movement 
from the ventilation system. 

Based on the fact that the majority of these pipes are installed where the temperature of 
the tunnel would have more ofan effect on the temperature - pressure evaluation than the 
area inside the tank, Willbros asked Pipeline Petroleum Services to re-run their 
calculations and re-evaluate their inconclusive opinion on the I 8-inch and 32-inch lines 
for Tank-5 by removing the temperature recorded from the tank, in their temperature 
pressure evaluation. Petroleum Pipeline Services did that and stated that their conclusions 
are the same as before. The 18-inch and 32-inch lines passed the volume con-ection 
calculations as set forth by the California State Fire Marshal 's office but were 
inconclusive based on the temperature - pressure evaluation. 

Willbros spoke to the management ofPipeline Petroleum Services about their conclusions 
and Pipeline Petroleum Services told Willbros that because of the scrutiny and liability 
that they would accept with passing these tests, they would not pass if there were any 
interpretations to be made. 

Pipeline Petrolemn Services recommendation was to perf01m a pneumatic test on the 
lines, to determine if their inconclusive evaluation was correct or not. Wil1bros was 
info1111ed by the Navy that a pneumatic test would not be allowed. 

Willbros then began analyzing the data supplied by Pipeline Petroleum Services, to 
detennine if the tests were indeed inconclusive or an en-or was made. 
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Will bros performed an analysis ofthe data and determined the accuracy of the testing 
equipment to determine if the un-explained t.Plt.T is within the accuracy of the testing 
equipment. 

Based on the accuracy of the equipment used during the test and applying these accuracies 
to the test data, we feel that any test should be deemed acceptable if the unexplained 
pressure loss or gain that falls within ¼ degree. 

Test ID Number: 14-332-02 had an unexplained pressure loss of(-3.2 +1.73) - 1.47 psig 
and is within¼ degree t.T accuracy of3.57 psig. 

Test ID Number 14-332-0lA had an unexplained pressure loss of (-3.2 + 1.63) -1.57 psig 
and is within ¼ degree LiT accuracy of5 .104 psig. 

Test ID Number 14-332-01B had an unexplained pressure loss of- 0.10 psig and is within 
¼ degree LiT accuracy of 5 .104 psig. 

Based on the fact that Pipeline Petroleum Services found that all tests passed the volume 
con-ection calculations established by the California State Fire Marshal's office and 
Willbros detennined that all three test performed by Pipeline Petroleum Services falls 
within ¼ degree of the accuracy of the equipment, Willbros deems that the three tests 
passed and no test should be considered inconclusive. 

It is Will bros recommendation that no further testing of these lines need to be conducted, 
until the next API 653 examination ofTank-5 is due. 
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PJPllLINE P.FrROLEUM SERVICFS, INC. 
Tank 5 - Line Pressure Testing Report 

Red Hill Fuel Farm, Oahu, HI 

1.0 EXECUTIVE SUMMARY 

The scope of this project is to perform point-in-time hydrostatic pressure testing of the 
Tank 5 fuel lines at the Red Hill Underground Fuel Farm , Oahu, HI. The testing was 
performed and documented in accordance with the Willbros Pressure Test Procedure 
NDT-3, Revision 9, Dated June 5, 2014, as well as "Pressure Testing Requirements for 
Hazardous Liquid Pipelines in California", Office of the State Fire Marshal, Pipeline 
Safety Division, May 2011 Revision (CSFM) and "Operation & Maintenance: 
Maintenance of Petroleum Systems" United Facilities Criteria (UFC) UFC 3-460-03F, 
January 2003, which is the jurisdictional Government regulation of Military Petroleum 
Facilities. The tested lines were tested to cross-country and process hazardous liquid 
pipeline testing standards since an APl-653 hydrostatic test was not feasible at this time. 

The Tank 5 lines are actually classified as tank nozzles from the skin valve flange to the 
wall of the tank and consisted of one 32"0 F-76 line and one 18"0 JP-8 line, each 
between 50-70 feet in length located directly beneath the tank. The lines were 
hydrostatically pressure tested between the dates of June 23, 2014 and June 27, 2014 
at 1.5 times ( 150%) the maximum allowable operating pressure of 108 psi for four hours. 
The test pressure was calculated by factoring the maximum head of a full tank 
calculated by (.433)(SG)(Height): (.433 (psi/ ft head - fresh water))(1 .0 (Specific gravity 
of fresh water))(250'(Height of Tank 5)) =108.25 psi x 150% =162.375 psi. 

The CSFM pass / fail criteria was chosen by the Navy to determine the success of each 
test base on volume gain I loss calculations based on temperature change. Strictly 
based on the volume loss criteria established by the CSFM both tests passed, however 
neither line fully stabilized and the temperature / pressure evaluation of expected 
pressure change vs the actual pressure change, while very close, did not achieve a 
passing result. Because of the conflicting calculation results , both test attempts are 
inconclusive pending the result of the recommended pneumatic test. 

The recommendation from PPSI at this time is to perform pneumatic testing of both lines 
to positively confirm or deny the existence of trapped vapor preventing a successful 
hydrotest. 

2.0 INTRODUCTION 

Willbros Government Services (WGS) contracted Pipeline Petroleum Services, Inc. 
(PPSI) to perform temperature compensated hydrostatic pressure testing of the Tank 5 
issue/ receipt lines located at the Red Hill Underground Fuel Facility, Oahu, HI. 
The testing under this cover was performed to determine integrity of these lines in the 
absence of an APl-653 hydrotest. 

3.0 SITE DESCRIPTION 

The Red Hill Underground Fuel Facility is located on the island of Oahu, HI 
approximately 3 miles due east of Pearl Harbor. The Red Hill fuel farm is a classified 
facility and consists of 20 underground tanks approximately 250' tall x 100' in diameter 
with an estimated capacity of 12.5 million gallons each, as well as underground pumping 
facilities, line networks, and multiple access points. The facility receives jet propulsion 
fuel (JP-8 & JP-5), as well as marine diesel fuel (DFM / F-76) from tankers as well as 
from a trans-island line and dispenses to trucks at the truck rack and to navy ships from 
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several piers. The facility issues to Pearl Harbor by gravity and pumps located in PH 59 
are used to recirculate or pump back up to Red Hill. 

Testing was performed on the Tank 5 dual purpose issue/ receipt lines for F-76 & JP-8. 
Refer to Figure 3-1 on the following page: Tank 5 Layout. 

2 
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Red Hill Fuel Farm, Oahu, HI 
Figure 3-1: Tank 5 Layout (Identical to all Red Hill Tanks) 

Tank Manway & Access Catwalk 

Test Sections: 

Red: 32"0 F-76 Piping 

Blue: 18"0 JP-8 Piping 
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Remove diffuser and install Non-ANSI 

ported 32"0 blind as shown in Figure 3-3 
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4.0 TESTING PROTOCOL 

4.1 Test Procedure 
Testing procedures used were performed in conformance (In part) with United 
Facilities Criteria (UFC) UFC 3-460-03F (Reference 7 .1), California State Fire 
Marshal's (CSFM's) Pressure Testing Requirements for Hazardous Liquid 
Pipelines (Reference 7.2), American Society of Mechanical Engineers (ASME) 
831 .3: Process Piping (Reference 7.3) & ASME 831.4: Pipeline Transportation 
Systems for Liquid Hydrocarbons and Other Liquids (Reference 7.4) and with 
Section 3.4 of American Petroleum lnstitute's Recommend Practice 111 O (API 
RP-1110): Pressure Testing of Liquid Petroleum Pipelines (Reference 7.5). 

These testing procedures are not normally applied to tanks, but cross country 
and process pipelines. Since a normal APl-653 hydrostatic test was not feasible, 
these procedures were chosen. 

The procedure on site also satisfies the Willbros Pressure Test Procedure NDT-
3, Revision 9, Dated June 5, 2014. (Reference 7.6) 

4.2 Test Criteria 
The acceptance criteria for this project is based on criteria established (In part) in 
API RP-1110, CSFM, test volume and temperature compensation calculations, 
no visual evidence of leaks, and accepted industry practice. 

This testing satisfies the requirements of UFC 3 460 03F for a five-year hydrostatic test. 

The requ irements for UFC are listed below: 

2.3.3. Pipeline Testing. Pipelines must be tested annually for leaks. The MAJCOM fuels engineer 
may authorize an equivalent methodology as long as stale environmental requirements are 
met. Pressure tests are affected by weather, so ii is best to do them in the spring or fall when fuel, 
ground, and air temperatures are similar. An overcast day or early in lhe morning would be 
preferable to lessen the solar effects on aboveground lines. Maintain all leak test records In the LFM 
shop for five years unless environmental requirements dictate longer. Send copies of these 
records to the MAJCOM fuels engineer if requested. Use the following testing approach unless 
state requirements are more stringent: 

2. 3.3.1. Annual Pressure Testing. Pressure-test all on-base fuel piping systems annually 
using existing system pumps. Pressurize unloading, loading, transfer; and hydrant dispensing 
piping systems by running the appropriate pumps against a closed system until deadhead 
pressure is reached. Close appropriate valves to trap this pressure in the system, then turn 
off the pumps. NOTE: Some ball valves do not provide isolation and require a differential 
pressure (DP) to seat, so blind flanges may be required. Take pressure gauge readings 
within fifteen minutes after allowing sufficient time for the fuel pressure lo stabilize. Visually 
check all aboveground piping and piping in concrete pits for leaks. Audibly check closed 
valves for sound as evidence of an internal valve leak. If no visible or audible leaks occur, 
then take pressure gauge readings every fifteen minutes for the first hour, and once eve,y half
hour for the next hour. Total lime for the pressure test will be two hours. Document all pressure 
tests by recording the following: 

2.3.3.1.1. Name of system test (i.e., refuel header, defuel header, lateral pipelines). 
Provide facility number. 

2.3.3.1.2. Date of test and weather conditions (e.g. , sunny and 27 O C[B0 ' Ff; cloudy and 18° 
C [64 ' FJ). NOTE: Record any weather change during the test period. 

2.3.3.1.3. Pressure readings: 

2.3.3.1.3 1. Start (approximate local time) pressure 

5 
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2.3.3.1.3.2. Fifteen minutes (approximate local lime) pressure. 

2 3.3.1.3.3. Thirty minutes (approximate local time) preswre. 

2.3.3.1.3.4. Forty-five minutes (approximate local time) pressure. 

2.3.3.1.3.5. One hour (approximate local time) pressure. 

2.3.3.1.3.6. One and one-half hours (approximate local time) pressure. 

2.3.3.1.3. 7. Two hours (approximate local time) pressure. 

2.3.3.2. Five-Year Hydrostatic Test. Perform a hydrostatic pressure test every five years on 
all underground fuel transfer pipelines (product is typically the test media for this test). The 
MAJCOM fuels engineer sets the specific year. A hand-operated hydraulic pump, or equivalent 
with a built-in reservoir tank supplies hydrostatic pressure. This takes the place of the annual 
pressure test. The hydrostatic test may be conducted using a dual-pressure, temperature
compensating pressure test conducted al the same pressure specified in paragraph 2.3.3.2.2 
with MAJCOM fuels engineer approval. The test vendor must have an independent third-party 
review of the test. 

2.3.3.2.1. To test the pipe, first isolate the section being tested with blind or spectacle flanges. If 
088 valves will hold the pressure, blind flanging is not required. NOTE: filter/separators 
(F/Ss), thermal relief valves, safety valves, and sight glasses may have to be removed or isolated 
by blind/skillets. 

2.3.3.2.2. Using a hand-operated hydrostatic pump, perform a static pressure test to the lesser 
of 1.5 limes the system dead head pressure or 1.896 megapascals (275 pounds per square 
inch gauge) maximum. Use fuel to perform all tests. Pressure may also be applied with a 
dead- weight tester or suitable motor-driven pump. 

2.3.3.2.3. Once the pressure is stabilized, record the pressure every 15 minutes for the first 
hour, every 30 minutes the second hour, then every hour thereafter. If al the end of 
the minimum four-hour test (the longest test possible is recommended preferably overnight) no 
leaks are found, further testing is not required. (Use the procedure described in paragraph 
2.3.3.1.) If a leak or excessive pressure change is observed, perform a flow test by 
repressurizing the line with the hydrostatic pump. Measure and record the amount of fluid 
required lo maintain this pressure for four hours. If a leak is found, contact the environmental 
fligh t and take action lo repair it. Also, promptly notify the command fuels engineer and DESC if 
additional funding is required for repairs, leak detection, and or location. A drop in pressure could 
be the result of a decrease in product temperature or absorption by the product of air in the line. 
To rule this out, you may repressurize the line and extend the test period to at least 24 hours. 

The requirement and the intent of the Regulation(s) is not just to strength test the 
pipeline or system; it is to confirm the tightness of the system to the extent 
possible, which is the reason we feel the test results under this cover are 
inconclusive at this time. (See test results) 

The procedure and criteria used under this report cover is to calculate the 
tightness of the system by reconciling any pressure loss / gain with pipeline 
temperature , compressibility of the test media, pipeline material coefficient of 
expansion, and by converting fluid gain / loss into equivalent pressure change to 
ensure that the test results actually confirm or deny that the pipeline is suspected 
of leaking. 

The calculations used are based on the CSFM Appendix C Standard Pressure / 
Temperature Formulas as shown below: 
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4.3 Tester Qualifications 
The supervisor on site (Dennis Cobb) during testing has over twenty (20) years 
of pressure testing experience with a working knowledge of applicable 
regulations and test standards. 

4.4 Test Section Descriptions 
Testing on the Tank 5 fuel issue / receipt lines was conducted on the dates 
indicated. Table 4-1: Test Sections and Appendix C provide details of each test 
section and configuration. 

Table 4-1 : Test Sections 
Test Section 
Identification 

Designation Diameter 
(lncties) 

Length 
(Feet) 

Volume 
(Gallons) Comments 

14-332-01A & B 32"0 F-76 32" / 20" 48 1838 Length was calculated by 
using the total volume 

pumped inlo the line sections 
as well as using the head 
pressure to determine the 
vertical rise, therfore the 

length is estimated. 
14-332-02 18"0 JP-8 18" / 12" 65 

(Estimate 
61 ' of 

18"0 & 4' 
of 12"0) 

764 Length calculated same as 
the 32" line. 

Note: Test sections could not be physically measured during testing because 
they are encased in concrete. 

5.0 TESTING RES UL TS 

Detailed test results for the 18"0 & 32"0 test sections are provided in Appendix C. The 
32"0 test results are from the 4 hour test period on 6/26/14 from 20:00 to 24:00 and the 
theoretical test using the last 45 minutes of data from the following morning. The 18''0 
test results are from a test period derived from the datalogger data that was recorded 
overnight from 10:37 PM on 6/25/14 to 01:37 AM on 6/26/14. The result for both tests 
from the CSFM volume correction calculations is a passed test, however the result from 
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the temperature evaluation is a failed test. We feel that based on the conflicting results 
of the test calculations, the margin of error with the unknown variables such as actual 
volume of the reducers in the line and the actual pipe specification and grade, and the 
inherent margin of error with hydrotesting, that the result is inconclusive at this time. The 
rate of decay and non-stabilization could be the result of trapped air or a leak and it is 
impossible to determine which at this time. 

Test results are listed in Table 5-1. 

Table 5-1: Test Results 

Test Section 
ldentlfication 

Designation 
Length 
(Feet) 

Volume 
(Gallons) 

Test Date Result 

14-332-0 1A 32"0 F-76 48 1838 6/26114 Passed CSFM Volume 
Correction Calculations / 

Failed temperature -
pressure evaluation. 

Inconclusive -
Recommend Pneumatic 

testing to confirm 
presence of trapped 

vaoor. 
14-332-01 B 32"0 F-76 48 1838 6/27/14 Passed CSFM Volume 

Correction Calculations. 
Temperature - pressure 
evaluation results much 

closer than in Test A 
due to apparent 

stabilization overnight, 
however the final result 
remains inconclusive. 

14-332-02 18' 0 JP-8 65 764 6/25/14 & 
6/26/14 

Passed CSFM Volume 
Correction Calculations / 

Failed temperature -
pressure evaluation. 

Inconclusive -
Recommend Pneumatic 

testing to confirm 
presence of trapped 

vapor. 

5.1 Testing Activities 

We attempted to pressurize, stabilize, and test both test sections several times 
and exhausted all known methods to obtain a successful hydrotest. We ensured 
that there were no leaks on any external feature •that we could control and even 
modified our test equipment to ensure no air was trapped at that point that would 
affect the tests. Excessive amounts of time were expended trying to re-pressurize 
and stabilize to try and compress any trapped air in both test sections. 

The following is the official test charts from the dataloggers for both test periods. 
The charts clearly show all pressurizations, depressurizations, logger movements 
to replace the flange gaskets, and the relative stability of the temperature in the 
tunnel while the temperature inside the tank fluctuated between 2-4°F indicating it 
was affected by the ambient air differences in the tank. Also seen clearly is the 
relative stability of all lines towards the end of the logging period for the 32"0 test. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

Conclusions 

This hydrostatic pressure testing of the subject lines are not considered precision 
volumetric leak detection testing. The testing performed is classified as a point
in-time, pressure decay combination strength / stress / leak test of the line 
system against the test blinds to determine if there is a suspected leak to the 
extent possible. 

Testing was performed per the jurisdictional regulatory requirements of United 
Facilities Criteria (UFC) UFC 3-460-03F (United Facilities Criteria) and the test 
procedures used were performed in conformance with (In part) API-RP-1110, 
CSFM (California State Fire Marshall - State Lands Commission Hydrotesting 
Procedures), and the Willbros Pressure Test Procedure: NDT-3. 

The lines passed the CSFM volume correction calculations, however 
experienced pressure loss that could be attributed to trapped air in the test 
sections, which caused the pressure / temperature evaluation to fail. 
Because of this both tests are considered inconclusive at this time. 

This determination is based on criteria established (In part) in API-RP-1110, 
CSFM, as well as, test volume and temperature compensation calculations, no 
visual evidence of leaks on exposed portions of the lines in the tunnel and inside 
of the tank, and accepted industry practice. 

We were unable to stabilize either line due to suspected trapped vapor in the 
lines. We are forced to conclude at this time that trapped vapor is the cause of 
the pressure loss observed because of the extremely small rate of pressure loss 
and the rate of pressure loss decreased as time passed. It should be noted that a 
leak, if present, would also experience a decrease in the leak rate as the 
pressure decreased in the same manner as dissolution of trapped air into the test 
medium. 

While this loss of pressure could be attributed to a small leak, a pneumatic test 
must be performed to rule exclude the possibility of trapped air before the line(s) 
can be considered a failure. 

If the pneumatic test is successful then an engineering evaluation can be 
performed to accept the lines as a successful test using tracer testing or another 
method of leak detection that is not affected by trapped vapor. 

If the pneumatic testing is not successful, the line(s) would then be considered a 
failure and must be repaired or taken out of service. 

In addition, if the pneumatic testing proves successful and the determination is 
that the lie(s) are tight, that determination does not guarantee that the line(s) will 
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not leak in the future. This is important because there has been some visual 
evidence of pitting on the interior surface of the 32"0 line prior to our arrival. 

See the Section 6.2 titled "Recommendations" for a sample procedure used by 
PPSI on other projects to confirm or deny the existence of trapped air. 

Figures 6-1 and 6-2 on the following two pages illustrate possible locations of 
trapped air in each test section for consideration. They are not meant to depict 
the actual configuration of the pipe sections. 
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Figure 6-1: Drawing of the 18"0 line explaining possible trapped air scenarios. 
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Figure 6-2: Drawing of the 32"0 line explaining possible trapped air scenarios. 
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6.2 Recommendations 

Due to our inability to stabilize the test sections at the Red Hill, Tank 5 site with 
trapped air hindering our hydro testing attempts, we recommend to use 
preliminary pneumatic tests to verify in the field if the lines were leaking or if the 
pressure loss was due to trapped air. 

During the pressurization attempts and hydrostatic testing attempts, we followed 
an order of operations developed by PPSI using past experience to follow in case 
of pressure loss to determine in a logical order if the cause is a leaking valve, 
trapped air, or an actual leak in the line. We knew in this instance there was only 
two causes for the pressure loss; trapped air in the line or a leak. On each line 
test section we used the following order of operations in troubleshooting the loss 
of pressure: 

1. Initial pressurization and air bleed. Allow reasonable stabilization period 
and repressurize if necessary. 

2. Identify any suspect fittings or flanges / gaskets. Repressurize and 
stabilize. 

3. Identify any other areas that could possibly trap air. 
4. Repressurize final time. 
5. Next Recommendation: Pump line down to extent possible and 

pressurize with compressed air to 25 psi and hold. If line does not 
experience a decrease in pressure with the compressed air, the problem 
is trapped air in the line and steps need to be taken to further modify the 
line so a successful hydro-test can be accomplished if that is the final 
desire. 

Proposed Pneumatic Test Procedure 

The following pneumatic test procedure has been developed and has been 
used by PPSI successfully several times at other sites. 
ASME B 31.3 Section 345.5 addresses pneumatic testing as does ASME B 
31.4 Section 437.4.3. Only the B 31.4 standard specifies a duration of one 
hour for a leak check. 

I. Hydrostatic Testing Discontinue Criteria 

1. Line is 100% isolated either by DBB valves (Check cavities for leaks), 
installation of skillets, or removal of valves and blinding. Completed -
testing up against ported test blinds. 

2. Air has been bled to extent possible and system investigated for other 
possible causes of pressure loss. Completed - see notes in this 
report. 

3. Line has been pressurized up to 5 times in an attempt to stabilize and 
left overnight at least one night for stabilization. Completed with no 
real success. 
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II. Pneumatic Test Criteria 

ASME 831.4 only allows for pneumatic testing for piping operated at a 
hoop stress less than 20% of the SMYS of the pipe. Since we don't 
know what the SMYS of this piping is, we will limit any pneumatic test 
pressures to 25 psi (IAW ASME 831.3). The purpose of this test is not 
to specifically satisfy ASME B31.4; it is to confi rm the line is subjected 
to trapped air preventing a successful hydrotest and to confirm that 
the line is not actually leaking causing the loss of pressure in the initial 
hydrostatic test. 

1. Pump as much liquid as possible from line after removal of the test 
blinds. 

2. Test line at determined pressure for 4 hours. Soap all joints, flanges, 
and threaded fittings during test period. Test pressure as described in 
ASME documents is 110% of the design pressure or MAOP. Again , 
we feel a 25 psi test is more than sufficient to confirm trapped air in 
the hydrotest. 

Under the circumstances that we are proposing a pneumatic test 
and the intent that the pneumatic testing will be utilized, we feel 
that a 25 psi test would suffice for determining if the lines are 
leaking or not. Pneumatic testing is inherently dangerous and 
that risk factor is multiplied as the pressure increases. 

3. Testing gas shall be compressed air as there is no petroleum in the 
line and the tank is currently out of service. 

4. Pass / Fail criteria shall be no loss of pressure for duration. All visual 
inspection requirements remain the same. 

5. All parties must concur with the test result. 
6. ASME PCC-2 should be used to calculate a safe distance from the 

piping during testing. This area will be physically isolated for the test 
duration. 

Should any questions about this report or the information conta ined herein arise, 
contact Mr. Dennis Cobb, Vice President/ Owner at (757) 544-0831 or by email 
at dcobb@pipelinepsi.com. 
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Figure 2.0: The 32" line was prepared for testing by 
removing the diffuser and installing a ported blind on 
the pipe flange as indicated. This connection was not 
a standard ANSI flange and required a custom ported 
blind to be fabricated. This flange was also not even 
and required several attempts to seal using different 

combinations of gaskets of various materials. 

• 

Figure 3.0: The 18" line was prepared for testing by 
removing the diffuser and installing a ported blind on 
the pipe flange as indicated. This connection was a 

standard ANSI Class 150 flange. 
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Figure 4.0: Test tree on the 12"0 flange in the lower 
access tunnel for the 18"0 line. 

Figure 5.0: As a precaution against possible air 
entrapment, we removed our test tree and connected the 

test instruments directly to the pipe in an effort to 
stabilize the i e. The efforts were not successful. 

Figure 6.0: The 18"0 line inside of Tank 5. Note 
temperature probe connected to the port on the blind 

flange. 

Figure 8.0: There was a small notch cut from the 
flange of the 32"0 line inside of the tank. This notc h 

was the source of some of the leaks that proved 
difficult to overcome on the 32"0 flange. 

Figure 7.0: As we exhausted methods to rule out 
trapped air in the 18"0 line, we decided to see if the 

level of the flange inside of the tank could trap a small 
amount of air and the conclusion is yes. 

See drawin 6-1 

Figure 9.0: Close view of the notch identified in Figure 
8.0. A thick ¼" neoprene gasket finally allowed us to 

seal the flange. 
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Figure 10.0: The 32"0 pipe was drained just enough 
to remove the flange to change the gasket. We 

confirmed that there was little room for trapped air at 
this oint. 

Figure 12.0: One of the failed attempts at pressurizing 
the 32"0 line. Note active leaks form the bolts due to 

the gasket not ssealing. 

3 

Figure 11.0: The custom fabricated 32" 0 ported flange 
supplied by WGS is shown here. 

Figure 13.0: 910 ml was drained from the 32" line during 
the DV / DP check. 
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Willbros - Red Hill - Tank 5 Daily Notes Day 1 and 2 

6/23/14 - 0600 - Onsite. We met with James Hagen (Willros). Take a tour of upper and lower tunnels and 
Tank 5 to familiarize ourselves with the site. 0800- Meeting with NAVFAC, Navy, and Willbros personnel to 
discuss scope of work and safety. 0900 - Site walk through and evaluation with all personnel. 1200 -
Connect test equipment to 20" flange (for 32" pipe) inside the lower access tunnel while connecting a 
temperature probe and bleeder equipment inside tank. 1323 - Start pumping water into line with 1'' hose 
from water main inside of the lower access tunnel. 1546- Pumped in approximately 1832.99 gals in thus far 
and 3.3 psi on the line. Personnel from inside the tank indicate that there are leaks coming from the bolts of 
the flange inside the tank. We stopped pumping water and secured. Crew decided to get a new gasket for 
the flange and change it tomorrow. 1700- Left site for the day. 

6/24/14 - 0600 - Onsite. Sign in and Safety briefing. 0700 - Wilbros personnel make up gasket for 32" 
flange from garlok material supplied by the facility (Per Scott Hedricks) and install it. There was estimated 3 
gallons of water on tank floor due to leaking bolts the day before. Dry up water using buckets and rags. 0839 
- Start pumping water into the line. 0842- We have 1839.03 gals in and 48.7 psi on the line from the normal 
water main pressure. We bled off 2.12 gals (All Pressure - down to O psi) to allow crew inside of tank to put 
temp probe on line. Cut on water again from the main, added 2 gals and pressure went back up to 48.3 psi. 
1022 - Start pressurizing line with pressure pump supplied by Willbros. Again, there were leaks inside tank 
from several bolts. We stopped operations. D. Cobb and James Hagen go into the tank to identify the leaks. 
1111 - Bleed off pressure. It was confirmed that the gasket needed to be replaced with a different 
combination. 1245 - Crew went to get silicone and Willbros personnel make up 2 more gaskets. 1330 - D. 
Cobb, James and Willbros personnel entered tank to install new gaskets and apply silicone. Let sit overnight 
to fully cure. 1500- Drain approximately 20 gallons from 32" line so flange can be removed. 1530- Connect 
fittings and water hose to 12" flange (for 18" pipe). 1542 - Start pumping water into line. 1642 - Add 761.69 
gallons to the line. Bleed air from the ported blind inside of tank. We disconnected the water hose and 
attached our pressure testing equipment/ sensors to the pipe. 1700 - All personnel met upper level tunnel 
at Tank 5 and discuss the next day plan of work. 1745- Left site for the day. 

Willbros - Red Hill - Tank 5 Daily Notes Day 3 

6/25/14 - 0600- Onsite. Sign in and Safety briefing. 0700 - Start pressurizing 18" line from O psi to 47 psi 
with head pressure from water hose thru the pump (1.65 gals in). 0742 - Start pressuring up using pump. 
0745- Pressure at 102.2 psi (total 2.3 gals in). Bleed down 10 psi to 92.2 psi into measuring cup (340mil) 
for DV / DP check. Resume pressurizing line. 0747- Pressure at 163.0 psi. (2.66 gals in) Let stabilize. 0800 
- Pressure at 161.1 psi. Bleed air to 157.8 psi and re-pressurized. 0810- Pressure at 162.8 psi (2.67 gals in 
total). Let Stabilize. We tightened up our pressure recorder (Madgetech Unit 1) after a minor drip was 
observed. Pressure is still decreasing. 0852 - Pressure at 160.2 psi. Re-pressurize again. 0857 - Pressure 
at 166.5 psi (2.68 gals in total). Let Stabilize. 0920 - START TEST.. .. Take first readings. 0921 - Crew 
inside of the tank called on radio, we have several more leaks from bolts on the flange inside the tank. Crew 
attempted to stop the leaks with hammer wrenches. 0935 - STOP TEST! D. Cobb and James Hagen went 
into the tank and identify leaks. They used hammer wrenches again to try to stop the leaks. 1030 - Pressure 
at 160.2 psi. 1035 - Pressure at 160.0 psi and still dropping. 1040 - Bleed off pressure and change gasket. 
1220- Start pressurizing line by using water thru the pump. 1235 - Pressure at 48.0 psi (3.95 gals in). Start 
using pump to pressure up line. 1238 - Pressure at 164.7 psi (4.29 gals in total) . Let Stabilize. 1243 -
Pressure at 164.2 psi. Re-pressurize to 165.3 (4.29 gals in total). Let Stabilize. 1308- Pressure at 164.8 psi. 
Re-pressurize to 166.2 psi (4.29 gals in total). Let stabilize. 1325 - Pressure at 164.4 psi. Re-pressurize to 
166.9 psi (4.29 gals in total). Let stabilize. 1559- Pressure at 162.7 psi. 1600 - Re-pressurize to 166.9 psi 
(5.31 gals in total) . Let stabilize. 1720 - Pressure at 164.9 psi. 1740- Pressure at 164.5 psi. 1800- Pressure 
at 163.9 psi. 1820- Pressure at 163.6 psi. 1845 - Pressure at 163.1 psi. 1900 - Pressure at 162.7 psi. 1915 -
Pressure at 162.5 psi. 1930 - Pressure at 162.3 psi. 1945 - Pressure at 161 .9 psi. 2000 - Pressure at 161 .6 
psi. 2004 - Re-pressurize to 167.4 psi (5.33 gals in total). Let stabilize and left pressure on pipe overnight. 
2030- Secured for the day and left site. 

Willbros - Red Hill - Tank 5 Daily Notes Day 4 

6/26/14 - 0600 - Onsite. Sign in and Safety briefing. 0635 - Met with NAVFAC, Navy and Willbros 
personnel to discuss yesterday's actions and todays plan of work. 0725 - Descend into the lower tunnel to 
tank 5 and checked pressure gauges on 12" flange (for 18" line). 0735- Ambient Temp: 79.9: Pipe Temp: 
79.B and Pressure was at 155.1 psi. 0802 - Ambient Temp: 79.9; Pipe Temp: 79.9 and Pressure was at 
154.6 psi. 0830 - Inside tank Probe temp was 79.6. 0915- Pressure at 153.5 psi. Pipe Temp: 79.9, and 
Ambient Temp: 79.9. We pressurized line to 170.1 ps i. Closed off valve to t l1e pipe and removed our test 
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equipment from the pipe. We also took the filters off our pressure recorder and digital gauge and directly 
installed into the pipe to make sure there was no source of air in our test tree. Bleed air and let stabil ize at 
0945. 0950- Pressure at 163.9 psi. 1005 - Pressure at 163.5 psi. 1020- Pressure at 163.3 psi. Inside tank 
Probe Temp: 79. 7. 1025 - Line still losing pressure, bleed off pressure and stop all meters from running. 
1035 - Switch out Aux temp recorder with crew inside the tank to move back to the 32" line. 1100 - Back in 
lower tunnel, activate our meters and set up our pressure recorder and digital gauge and directly installed 
into the 20" flange (for 32"Iine). 1115- Crew inside of tank begin bleeding air from ported blind. 1138 - Start 
pressurizing line with water thru the pump. 1143 - Pressure at 48.1 psi (15.98 gals in total). 1147 - Start 
pressurizing line by using pump. 1150- Pressure at 75.0 psi but decreasing. Got call from crew inside of the 
tank on radio. There are more leaks from 32" flange inside of tank. Bleed off pressure. 1155- D. Cobb and 
James Hagen went to identify leaks in the tank. Attempt to tighten up bolts using knock wrenches. 1235 -
Cut on water and pressurized the pipe thru the pump using only the main pressure. 1241 - Pressure at 48.0 
psi (16.45 gals in total) 1242 - Start using the pump. 1244 - Pressure at 75.0 psi but decreasing. 1320 -
Pressure at 64.0 psi. Start pressurizing. 1322- Pressure at 75.0 psi (17.55 gals in total). Continue pumping. 
1323 - Pressure at 87.5 psi (18.46 gals in total). Crew is still trying to tighten up bolts inside tank. 1327 -
Pressure at 77.4 psi. Pressurize back up to 80.0 psi (19.16 gals in total). 1423- Depressurize line - gasket 
is leaking from a triangle notch cut out of the flange inside of the tank. Drained out 5 gallons from line. 
Willbros crew went to get more material to make up thicker, more pliable gasket. 1520 - Drained out 5 
gallons from line. 1545 - Crew makes up ¼ " gasket and install it on 32" flange inside tank. 1806 - Start 
fil ling up pipe with water t11ru the pump using water main pressure. 1815 - Pressure at 48.6 psi (10.25 gals 
tn total). Stop the water. Bleed off pressure. 1824 - D. Cobb and James back in lower tunnel. Use the water 
to pressurize line thru the pump. 1838 - Pressure at 48.2 psi. (17.88 gals in total) Start pump up. 1857 -
Pressure at 71.6 psi. (18.00 gals in total). We had to stop pumping and take the flow meter out and clean the 
turbine. 1907 - Place flow meter back in service and start pressurizing back up with pump. 1912- Pressure 
at 165.0 psi (19.5 gals in total). Let stabilize. 1935 - Pressure at 163.0 psi. 1950- Pressure at 162.5 psi. 
1956 -Pressure at 162.2 psi. Bleed down to 152.2 psi for the DV / DP check. (910 mil drained out) 1958-
Pressure up line to 168.1 psi. (0.15 gals added in) 2000 - START TEST. Take readings every 15 mins for 
the 1st hr and 30 mins thereafter. (See gauge sheet). 2400 - TEST COMPLETE. Leave pressure on line 
over night because line never fully stabilized, even though the rate of decrease slowed. 
0045- Secure for the day and Left site. 

Willbros - Red Hill - Tank 5 Daily Notes Day 5 

6/27/14 - 0900- Onsite. Sign in and Safety briefing. Met with Willbros personnel to discuss today's plan of 
work. 0915- Descend into lower tunnel to tank 5 and checked pressure gauges on 20' flange (for 32'' line). 
0930 - Ambient Temp: 79.9, Pipe Temp: 79.9 and Pressure was at 162.3 psi. De-pressurize line and 
download data from dataloggers. Load up equipment in pelican case for shipping. 1020 - Mob to upper 
tunnel and secure tank. 11 20- Mob outside of upper tunnel. Review site actions over the past week. 1200-
Secure for the day. Left site. 
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PrPELINE PETROLEUM SERVICES. INC. Pipeline Pressure Test Report• Test Summary Foon RevisiooNunber: ' •132-4 C avalie r Blvd I PO BOX 6808 Form Revi~ion Date: 4-.l.!aro-14 

Chesapeake, VA 23323 Note: Green cells that are blank indicate a value of 0 (Zero). 
Phone: (757) 544-0831 Note: Fill in blue cells v-tith required information I Green cells are calculated values. 

L-01:Nl !:RAL-ftst tNFO-RMAilON - -Test ID No: 14-332.01A Job No: 1-4-332 Type or Test: Hydrostatic Pr"sur• O.cay {Hyd'OS/Jttc " l~ fMWP, Hyrtauiic 11 125% ()( 150% MAI/IP) Minimum Test Duration: (Hrs) 4 
/Hycko-Prlc1,m,J1ir r 11(1% (}( 150%MAWP, Pnoom.;r,c.x 110% MAWP) 

Date: 612612014 Customer: Wlllb<o, Government Services {PreSSU'C Dec.,y, Sqo>NIIII Tes,, Leak Test. 'vlilre Te-st Ect.J Owo Colo< c...,, None 
ContrKt Number: = n•=g Contract # System: T811k 5 euei Plptng • ., ■ Location : R•ifH• Fuel Farm 
Tut Medlum: Waler I OohU. HI 
Test Medium Source: Water Lino In LowerAeceu T\inf'MI Tank It: 5 AST I UST: UST Product; WtlW 
Test Medium Additives: None ~w,c Grav,tv: 141.SJ{IJl.5 + DegrtesAP~ 1 APl Gtavcy:(141.SJSG}--131.5 1000 I Fl,1sh Point: NIA 
Included Pipe Sections o r Laterals: (Test Section) 32" - F-79 HMCt llterat to Tank 5 trom the 20" Rang• at the wal o f the Lovter .-.CC.n I unr.. lO the 32" tl&oge THl Connection: (Location I Size I Type) PMl'd lHi. blind on t.20- flan;t, ~ ltd It! the low9r 

1MkM Of 1h11 Wik 'MWM't lM divtrterwa, conntelff. (~er·remc.v.ct ro, h Wit) )WCI t\.W'Wtl Tomp probf, also placed lmide of tank. 
Time Zone: Hawaii Country: USA Purpose of Test: (Annual o, Five-Year Requali(icaflon, New Comm,sSIOflinn, Post Repa,r, Olher) Possible Sus- led Leak 
Test Criteria: (Jurisdictional Regulation) CSFM /UFC3-460-03 Skill-'.• Installed: r Yes PNo 
(49CFR 195.300. 49 CFR 192, 3JCFR 156. 170, 33 CFR 154, 9-VAC-ZS-91, UFC3-46a-OJ. CCR: CA Code RcgulJt/oos, SIatc Codc. CusromcrPDlicy, Pto,cct 5pcdic.Jtions. Otha) L0<:ttlon(a): (Li-s1vat.'el tankrMnberl~) Size: 

Test Procedure: API RP-1110 / CSFM Guidelines / Wlllbros Test Procedure, Revision 9: June 5, 2014 
(APIRP 11 ro. APl-510. ASME 8,JI. ), ASMf 831.3. ASME fill.'. ASME B 831,g, NFPA 329. CSFM. 49 CFR 195} VtJ,.,es t nddiffusers r9f'l'M1\'ed and tutbindsinltta.d. 

Test Medium Disposal: r Yes P' No Disposal Company: NIA 
Dlsposal Type & Amount (Gals): Wlllbros will drain oioeline into portable totes for disoosal outside ol the tunnel. 
II. PlPE OEStGN DATA 

- --~.- ----
System Design D:ita Cod&: (ASME B 31.1 (PowcrPprlgJl 8 J1 3{Process Plp11(J) 18 )14 /~lidFuels Tri"lllspMJflO(l)/8 31.8 (Gas TrarlSmissk,nJ IOrhcr) UNK • ANUme ASME 831.3 

Pipe SJ>«ification: (ASTMA53 (CS-Welded &Scamk'Ss}IAIJS (ERWP,pc} I A312 (SS-Weldcd& Se(Jm/M,) I API SL (Vlddcd& Seaabsfot Fuclf'fw,g)IOfhcf) UNK • Aut.rne API 5LEAW 

Pipe Grade: (P~ Grade Ag 8 I St englh X42 - X.60} UNK SMYS: (psi) 35,000 Pipe lnformalt00 Source: 
..,...__,....,_,..,..."""' 

Year Installed: Circa 1943 

K"°"""' Repair$/ Modifteations: Date: !!Known Repairs I Modifications: 

Non,e kno\llffl I 
I 

wJ, (WcldJoimFactorl o.a (R.mge (.6 - 1.0Ip« ASME 9 ll.4 labk! CrJ'l.U) I Source: Assumption 

D~ {Design Factor): 0.72 (.n ror HatUqui<IP1pellt1H pe, ASM[ 9lt.Cor Stet, Other Cnl.eri.1): NIA 

IU. tt:sr SECTIONS (II Lo.ici,nqAtm Present 1n TP$l Sec1ion lnel~e Toul U-nqln & Volume from snachmenl I/ 

~I 
g [ 

I C i 
~5 I g :::- [

" : ~ ] O - C g 'i~r c ·= Cl::: ~ gi i.! ;;,. 

1 
!. I " " ;; ii~~ ~ ~ 0:§ ~! ii: .g ,. 

1 
:j 

~ ~ - "' &~ 1 ~ • ] !. t~l C & ~ 
; Ja: ,! ~a: g_ 1 i 0 ii: u"'! 0 0 .. 

z > > j....~ 32 0.375 32.000 31.25 CS/ STD ....... «0 ~16?% 17'5"312 ::S9M 
Na;oj,lntillllllri._ 32 0.375 32.000 31.25 CS/STD ...... 1,0 2 08% '.19f4 ,9M--1..- 20 0.375 20.000 19.25 CS /STD - 3,0 IS.2.6~ 4S.38 15. ,, 

TotalPipe Sections inTest Section: 3 Averages: 0,75 31~ 27.250 Sum Of F-.ctor•; 1 00 Weight Of hclors: {"100%) 

Toca! Volume Tesl Section (Gal): ,m.u Tot3' Volume Tesl SectK>fl (Cf) 24$,76 Total Length Test Section: (ft) 0 .0 Total Length AG I BG/ Inside: \ft) 

use Fact0t,ng r~ Votrne CtlJ(Yy(! & PresS1.1et lempe,.wve CakvlollOM Total Number F:.ctors: 

0...: 

I 

[ 

'° C).. 
~ 

~ 
j 
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◄4 . 0 
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~. ,..,_,,,,_ ' .............. - ........... ........... \~~· ·~............, 
IV. TUT PI\ES$Ul\la IN~OI\MATION 
Tec:t Pressure:(pc:i) 182.,375 % SMYS; 19 .3l~ MAWP: (psQ 108.15 Su~W\OP;(ps-) 108.25 Ma_. Sys1em DesignPr~sure: (100% SMYS x wrr x Df){P.,e Ont, - DOHNot lndude F~s& CllffllOnenCSJ 7 .... 
HowMP.WPOettrmined: (CuslOmer PrO'VldcdI Pipekle Quesliort1aite I SPCC Plan I CaJaJa:edlPur1f)Deadhead/ PRV SettingsI Olllet}' Max head frQITl a !1Mtankc:alc!Aa1ed by{,,433){SG)(Height) = 250' high x 1 (SG of w.ater)x .433 = 108,25x 1,5 =162.375 

Does p ipeline have a e levation difference of 100' o r g reater? r Vos f;; No Pressure Relief ValYes· r v.s P No 

(Ifyes fhen at(,K.hp,of!lc it;,wfng <ilhcpipclrlcindic.Jfh;J loca-tions d fXCSSIXC sensotS IAW49 CFR 195l appicablc) 

HP Elevation : (Ft} Min Pressure@ HighPoint•• 
l.P Elevation: (Ft) Max Pressure • Low Point·~ 1152.376 

1"6 

¾ SMYS: 

% SMYS: 

19.i.l'\4 ,,.~ 
ID Size Set Pressure Location Serial Number Maoolacturer 

Dlttarence: (Ft) Presue a1 TE Elcv1tion: 1$2 % $MYS: 18 3311 
Test En11K.....,ot (TE) EJe.v31.ion: (Fl) '" Sec Test PrcsStTc ~Sheer 

Flange C lass: 150Ib 
150/bCIJSS Fla,..,,._, MaK Test Presstte• 425 osJ {MAOP. 275~]1300/bCI.Jss f r..,,..,,.Max TesrPreS51.J/e • 1100os, (MAOP· 720 as,) 

Is Test Pneumatic or Hyd ro-Pneumatic? (Yes or No) No I JOWUfWdds Soaped? (Yes Ot' No) 

HYes U5'? rT1C F/Jlk>lwtg lrlo-mJOOl'l lTcst 1sPc<f«mcd VllthNm,gcrr I NIA 

Estimated Volume ofNitrogen Need«! From Opsi to Test PresSU'e: (If LfleEJ'rl)fy}(CF) I NIA Equivllent BotUcs: NIA 

+ 1ATM)Jl ATM• V~meCFol Nitrogen Nood<ld (Nolt: 1ATM" 14.7psi) N ote· 1 Bottle=- 300 CF 

EstimatedPipe Fill at Startof Pressuril:ation: (•.C.)(Existns pr~ NIA 
Estimated Volume of NitJnn,,n Needed: (Al Estrna:edUr.e Fri) NIA Eqoivllcnl Botttes: r NIA 
V . IHI •w"""~ • -Weather (rest Stan): Test Sectlon Inside - Wealher Not A Factor ~ather(Test End): NIA weau.Commems: 

Note: Only Use Volume Calculations & Temperature Evaluation for Underground Hydrostatic or Hydraulic Testing (Not Applicable 100¾ AG Pipe l or Pneumatic or Hydro-Pneumatic Testing). 
Does Test Section H alo'f! UG Pipe? (Yes or No) Yet 
Test Volume C::tleul :.tlon Summary: (See An, cl'lrnent B l 

Volume Calcuklted 10 Fill Pipeline: (DV / DP)(Ga~(lf~ 1838.32 7 Aciual Volume to Fil Pipeline: (Galon) 1836.03 D if ference: -n• Diffe rence:(%) - -0.12'!1, ---
Volume Cak:ulated to Reach Test Pressure fromOPSI: {Pf)MneITlll$lbe ful}{from Pre-Test Calculation Page): 1.6972 Gal Oilference: 17.7128 Gal PftsSl#illUof! OVM Diff (%) Voime: 91 26'!1, 
Actual Volume Required to ReachTest Pressure: (FrornPre-Te-st CabJ~klnPage): 19.41 Gal Equivalent% PipeFill (AI Pr~tzallOn >100% :a P~Ful)(<1G0%:PipeMs Trapped V8')(1() 8.74•~ 

Test Volum& Correction Catcutatlon Summary: (S&e AllachmctntBl dP/dV (• 1/dV/dP) (From Pr&-Test C acs.l(psll'gal) =- 95.91 PSI / Gal dP/dT: • (dPldV)x(dV/dT)(p,tl"F) 194.t PSUi: 
AVG Calcul:.ted CV/ DP for Test Section: (Gal / ps1) r 0.0t04S2' dPhN. ~ h preu 1.n with r~ to 1Ul.me. Ctw,g• ii presSlle wth respect to tempe<et1H 

/N/ff'Change'"vctJnewllt11eqlll(tloprK$1.Xe dVldT (FromPre-TestCab. Si.m ol alpc,t secbons){gal/'F) ,. 0.203 Gall "F 

dV/dT: Change in ~ 'Mlh re&pe<:t lo temj)ftatlf'e 

Equivalent Pressure Loss FromDrained Amount (Cak:ulalad DP IDV) EquivalentPressu,e Loss From Drained Amount: (F'flld DP /OV) 

I Gallons= I &HJ PSI NIA Gallons = ,4i.(1,7 PSI 

Total Gal Drained" I I PSI Total Gal Drained: PSI 

Pressure & Tempe,~ture Evaluation (Fram Anaehmlttli E) :Cakulatlng Fluid Vo lume Gain I Lou ~From Attactm,erit Fl 

,rv..rotal ~ NiNVdmltA~ 
Chg PeKpected" dP / dT vo1ume·,;1 · 0T+ dV (>ax:uwat.Loss(-J/Galr(➔ UnKCOWrtab&e Gain 

( "C convert&d to "F) 19.44 (ps ll "F) x • "' "F • 
Change of Pressure Expected lfl/{dP·c1p - Frt11T1LogSheoQ Actual Gain(+)/Lou(I I iiii ffi ... 

Pressure increases {Chg P > O)'. IfChg P observed > Chg P expected test is successful Votwne. G.Jin/Shrs 001 + = 0.01 

Pressure decreases (Chg P < 0): 11 Abs (C hg P observed)< Abs (Chg P e11:pected) t est is successful. Voh.rmc. G.linhwur 0.00... = 

) 

--- + 
Te-st Successful: (Pass I Fail)· f <111t Expecttd • P: (CalclAated Ctlg P) r:,.m Mb:!a Srb:racled ~T~ 

Total pressure differential (TPD) from Attachm•nt A (Lo,g ShffCJ-, Observed A P: {From log SheeQ .J .2<!00 CSFM LOHNlowablti Test Conctirs:Kln tAW CSFM f hr Pass 
Notr,; The sign (•I•) of the obsetvedp fljsW rfJ change should be consistent v.ith the !Jian ofthe temperaluro ch ,;,nge (F-Chg T) Gal.n,our 1.03 Gal./8hours 1.22 Tt~Conclusion tAWCSFM/ 8 tn Pass 

Test Acceptable: P Ye s r .. Test Readings Recap: 

jlAWApplicable Test Cnteria & RegulaMn) I S{a,'tTct~ I r... I 2000 SlartPteiMCI; 1U A~AGIIHlempSl#t 7t.lO Aver._ 8G TM'lp Start Tt.90 

[r,d1MI T,mu. 2400 El\0Pr11s~.,-e: 1M.I A'/ffl!l'AGIIN T'""'lnd 71.IO Awraqt BGr~EndI I I l'UO 

Any l.eaks or We-cp s Detected During Prrssurization or Test Period: Fi Yes r ,,., Difference: .)> Difft'fen<:e: ,O. U) Difference: .0.10 

Remarks & l.eak Corrections (Include Repairs Made Prior To Test ): No Vl&U9IIHkl were identll'ied on the le&taecuon after the 3'.r flangti 9alket Inside~-1ank~•p,oPfrtf s.ultd T~ WH It least Chte• pef1ods of preuun:t-ation to elow for tt'lt g~tkM10 be changed I replaced. 
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. ·r--····-. ·--...-- ..............................................,... 
IVl: AH11iCHMQNTS TO THIS REl'Ut<T, (All May Not Se lnc,uaeif or Rtqu,rotf) --- -P Attachment A I Test Pressure C2lcul2tions J:: Attachment F J Volume Ch2ngo calc ulations r Pipeline Elevation Drawing 

p Attachment B /Pre-Test carculations & 
Pressurization L og r Attachment GI Test Procedure & Valve P' Prossur• Graph a;;- Pipeline Test Section Drawing 

P Attachment C I Prossure I Volume Plot 
Line-Up Sheet P Temperature Graph r Tu t Equipment Drawing 

P- Attachment DI Pressure & Temp Log r Attachment H / Lo2ding Arm Information r Oispos11l M::mtfest 
p Attachment ElPress ure & Temper.a.ture 

Evalu2tion r Attachment I / Photograph Page(s) 

MfllrNE~b Tli$T RliMARK&: (liSt General Pipeline Cond,tion i r<e<ommenaa ,ons from v isual IM pecuon) 
Te t1 co111idefed f\COnclUSNe '!AW app11Cablt Jl..!OldictiC>nal reg$tlof'I applied ndli'Wy sttfkfanb. and the l'ltent ot thfl tea 
This is not a p,.dsion le-ak detection t•tt •M ~~ b♦ conMOtrH "MIOO. lt.s ~m:-. II conltder.d a pcmt......urne. PfH..n decay, str9ogth / sf1"ess f jaak te'lof aqamt 1nstded test bthds to dtt$rmine Jt thttt: are PQ$t.1t,k, lieak's et Utt stated MAOP I MAWP 
Test res.oil, Ire based on crl«ta Htlbll-lile,d b)' (11'1 P•r1J AP~P~1110; Ca►fOfl'"IAI Slit• F.-e Mar1hal OfUc:e {CSFM), H wtl n ~i.Rltd lhefmel prHturt lo•5 I 91in cetculti..dvotime ~IJ9a1n, l'IO \'fwal ...... ~ltd 1n llCpOl-4 PtJ)lfl9 during the testpenod 9004 engin&enng practiee, arl<i aceepted 

indus1ry pr.ctk• . The pnllf•fcrcena mayo, maynot b• the r~Olf•d rt~lkH'I hO~1M c.r1e,• tited II UNI acce,ptltd MUSIi')' Pftda and ..-gr•ttet \Mn or "vt,1 \0 tN ttqur•~ in the JUflld~tJOf'l•I r.-1,on. 

lnliaf P'•"unz•tion •tttmpted on6123/14 and U.. n.n;. g■1kM mid• or tht lank began ••l<inV et60 p.i v..t,en the Pf"••.urlzt tion pump wt, llllted Attempt, It tlghte~ llnge wn ~SflA R•mow n.net and r-.m014 d•f~91$11:et. ~,.1 rubbt1 tul f•~ gasket w, c.~I.IO<:bon IMOl • ntw 

G•tlok ~ tac.ct gHUt. Al prHMIZt I nd tM91 ....• t ~bOnbe91n to ...k . , 75 P", R~....IOf the .-COM MM-.rkf insta•two Gtrioli(g•sbt• With high PfH1Ul't I temptrtturt Wont ....flt bftNNn the ftllnge t,a. end gHktls and t>ftwten the gasket, themsefvti1 
The Range lec:t: )I cotted arid unever, mak..lng ptOPtr ~ling dtftt:UL 'ttn comt>Hbon IHk.ci H Wllll lrom a lritt19u&at notctt that wasWI out ol l lM. flange on the tank ~ oi1M pipe. Thi finat conflgi..ltion of a 11◄ • lhtekn~negeiUIprov.cl suc()t!Uful -1. MIJing tha ftar$t for the ~sl 

intanor OI thl pipe MWOf'l WH r• ported IO b4t .rr,cted by eooollon p,:r,ng by the cu.torrl6f pnor to our -~ and ~ Thia did notan.ct !he••M ptoc~UN and • •ddi&d IO tM ~ ontf"~dCIOnaf tllonNtiOn 

Tht ""' prHIU<I never tf\Ay' •ttib!R.ct dllfing tN Offlclll tut ~f10d tM)W....., the IHt◄ S l'M'IIJtU ofu-.. f~ing dlY (Aftel th4t dat.llog;er•-.w,. remowd and the U ta ~tHJ •PP6•rtd to achiev41 ~~W31\. 

EYldenc;• or m. emoootor tr.'"4 a,rJ, the~ fltht c:eleutetedYOM'!Wtor•td'I telt prtt,~ wnapf)fc»clnUlttt,, 1.7 gillorls 1nci lrtqwtd o..,., 19 4 gelonl lo rndt lfft1>r91IUl'e ~!Ct\• tqtivllfr,t,to~etyfl.74" atrby'f'ONITlt! lfl tht Int 
W• high¥ rec~nd • pMUmetlC Ifft to Confirm a,., txiS~• of ti~N" In the ,..t MOb0n 

VIII: TEST EQUIPMENT INFORMATION: --~t_SH dlJ'MfJ'iJ of testing app111utus 1fr~u,red and CDl10liJl1on C111t111cM~•~•I-~- -
Alf calibrations 8re performed third-party and are traceable to NIST. 

Equipment Description: 

1ioo Pressure Datat,..,,_,.,er 
4 Channel l emoerature Dataloooer ( , nermocouple) 
2 Channel TemoeratureUata1nnner ( mermocouole) 
OialtafFlowmeter flotalizer /1/2'') 
, •nltaJ Flowmeter I T otallzer 11")0-,..,., osl Diollal De3dwelaht Accurate Test Gauge 

IX: SIGNA rLIRES 
Tested By: u .,nnJS(.;ODD 

Title: Vice President 
Signed: 
~ 

Date: 6/26/2014 

PPSI Unit Number: Manufacturer: 

Unit 1 
Unlt1 

Aw< Un1t 1 
Unit3 
Unit4 
Urn! 1 

R•port Prepared By: uenrns l.;obb 
Title: Vice PreSldenl 
Signed: 
~ 

Date: 6/26/2014 

Ser ial Number: 

MadaoTech N841:>4 
M80Q9 I ech N8243U 
Madoe1 ech N84147 

GPI lndl.lstnes 3206877 
GPI lndustnes 3710745 

Crystal OIU4U 

Raviewed & Approved: oonn1s L.on, 

TIiie ~ ice Prestdent 
Signed: 
~ 

Date: 6/26/2014 

Calibration Date: 

4/11/2014 
M , ► 1 /201 3 

8/20/2013 
6/1"17014 
6/1612014 
~~,014 

Customer Witness: 

Title: 
Company: 
Signed: (tf Required! 

Date: 

Calibrated By: 

Madoetech 
Manm,tech 
Maooeteeh 

Anaels Instruments 
AnaelS Instruments 
A,.,,.,-s lnstnJments 

James 11aaen 
7>,o...,,ff.lanaaer 

w, lbros Government services 

6/26/2014 

~ 
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PJPELINE PETROLEUM SERVICES, INC. 

Piping Test Pressure Calculations (Attachment A) 
Note: Green cells that are blank indicate avalue of O(Zero). 

Note: Fill in blue cells with requiredinformation/ Green cells are calculated values 
Test ID Number: 14-332-01A l~S1 Section: Tank 5 Fuel Piping - 32" 

IOwgCode Color: None C..stomer: Wulbros Government Services 

Oate: 6/26/2014 ilocation: Red Hill Fuel Farm 

Oahu, HI 

ITEST CAILCULATIONS INPUT 

NPS 32.000 in. NPS= Nominal Pipe Size (Diameter Inches) 
D = 31.250 in. D= Outside Diameter of pipe (inXAvg of all sections x % total length) 
t = 0.375 in. t= Pipe wall Thickness (in)(Avg of all sections x % total length) 

WJF = 0.8 WJF= Weld Joint Factor (FromReport Page 1)(Range (.6-1.0) per ASME B31.4 Table 402.4.3) 

DF = 0.72 DF = Design Factor (From Report Page 1)(.72 for Haz Liquid Pipalines perASME 831.4) 

SMYS = 35,000 psi SMYS = Specified Minimum Yield Strength (From Report Page 1) 

PwP = 108.25 psi Pwp= Maximum Working Pressure (psi) 

G = 1 G= Product (Test Medium) Specific Gravity 

LE = feet LE= Lowest elevation 
HE = 9_5 feet HE= Highest elevation 
TE = 9.24 feet TE = Test equipment elevation 
AE = 9.5 feet AE= Elevation Difference (If pipalinehas an elevation difference >100' attach pipeline profile dwg) 

~escribe How Elevations Determined: (Line of sight estimation, known data, current survey, information source, ect.) 
Foot of hydrostatic head was calculated at 9.5' based on 4 psi static head pressure x .433 psi / ft (=9.24') + 6" at bottom of pipe not recorded 

by the gauge due to location of the gauge itself relative to the center of the pipe. 

TEST PRESSURE CALCULATIONS RESULTS 

Nominal Test Pressure: (PSI) ! 162.375 ! 
162.4 psi Min. Pressure at High Point Calculate Max Low Point Pressure: 

166.5 psi Max. Pressure at Low Point (Factor .433 psiJft for water Of TOlal Ff x .433 (Specific Gravity: 1.0) or correct factor for Olhet lest med1Um): 

162.5 psi Pressure at Test Equipment Point Test Medium: Water 

19.3% Test Pressure as% SMYS (Use Formula: p=.433(hXSG) where p: Pressure/ h: Head in Ft/ SG: Spacific Gravity Test Medium) 

840.0 psi 100% SMYS h: (Ft) 9.5 

483.8 psi Design Pressure (Calculated - Pipe Only) SG: 1 

tESTREsut.TS-
PMAX = 168.0 psi PMAX= Maximum test gauge pressure 

PMIN = 164.9 psi PM1N= M inimum test gauge pressure 

Difference = -3, 1 losi 

'Remarks & Assumptions: We have to assume that the weld joint factor for th<s pipe is .08 for steel. however no data was avaiable We also 

have to assume that tihe deS19n factor of 72 from ASME ls the same because the line ls ,n combustible liquid service. 
Test pressure determined by max head from aful tank calculated by (.433XSGXHe,ght)= 250' high x 1 (SG otwater)x .433 = 10825x 1.5 = 162.375 

Hydrostatic Pipeline Pressure Test Report 201 4 
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PIPELJNE PETROLEUM SERVICES. INC. 

Pre.Test Calculations & Pressurization Log (Attachment B) 
Note Qeencelslhal Hbl:;ri.nxaiea'f.llueolO{Z111o) 

N<:ile f il rl tt.iecet;-.l!nrt'IQJJ&drilrmalm/Glee,iefflaeCS:LbedV'll«; 

Tl:ilil 10Number: 14-332--0l A lJW4, COCM ~ol♦t : None 
Cu!.tomer! I Willbros Government Services Date'. 6126/2014 
Svstem Under Evaluation: Tank 5 Fuel Piping - 32~ Location; Red Hill Fuel Farm 

Use th is form to establish the pre-test DVIDP, fine fill volum.e, and test pressure volume, as well asplot th• actu•I uvn,~•na 1/1 volumes. 

Calculated DV / DP Data 

DV / DP (Change in Volume/ Change in Pressure): DV / DP is defined as the change in volume for an associated change in pressure or aknown volume under pressure_ Two DV/DP calculations are used in these guideUnes, a theoretical and a field value_ Atheoretical DV/DP will give the 
expected volume change for an associated change in pressure for the specified volume under test assuming that the volume under pressure is free ofentrained gas_ The field value or DV/DP is the actual volume change for an associated change in pressure for the specifiedvolume 
undertest. If air exists within the line under pressure, this value will be different than the theoretical value. 

Restraine<1Pipe!Und01'91ound) Utvntralned Pipe IAboytg,"ound & klslde) Usttait~ol:1wtigtf«IIY(m fa lNIDPCiblal.lffl - Vartieifrtwn A-q,ert~ C/lamBe/(M 

The thcofflbl DV/OP ror abcwcg.round (unn:snlnNI) pipe Is cak:.ulatcd (VOU'l'le" 0.0408xd' xl) (V!;bTie" 0.0408 ,r.d• x L) TH.I Medl um: w-.~ 
"'""'llhtNli>llowu,a-;.n: V• ,,.._,, I _.,-OIiV• B•CotfofEn,an$1on; c.c.-nsiblllty of TestMedia: ').t1E.OS

! lf:,, "'"0- '31 2'i 0- 312' Pi~Ma:•1'1111 •1: c.hl,bl.. 

~~v•[(_!?_p-vj+c] E• E• ~.....2.9'SE-t07 £•(1.n!ic;~stfl,>ipe•l (f'SI} ,07
l)P 1-: • 1 ◄ .~ ,. o,r. "'.<i. ,. 0 3' Y• Po!s.son'sRatioof Pipe ♦1 , 03 

3 3 
• 

~ ., ~ 0 a• LlnearCoeffk:lentatExpanslon: Pipe'1: &.106.(lt'j
1"hc UIClQIJ1,,"ticaJ DVJT>P ~ Mi..-d (~) P'll'C i,s Cldc."UbwiJ llwvu.P i! i!

3 .11£..0e ,. 3.11f.,.Qf Pfpe M.1terial•2: ..,
I.ht fu l.krwin& aq\llillUI· ~ '" .! 

E • ElasticModulus ot Pipe 11 l'PSII ~ rN/0,,. 0.OOtNH1• I CNfOPo 0.000413'1 .,,. PoklOll's R.tdoof Pipe ,1:~-.-•[(_!?_J'-•')•c] ..,Dr £ • 1 W91f111!:1R@slraru,JPpt1 W91!1h1 oll.lnfHlratiedPpe OOI (VlllluN from Report Page 1) 11 •LlnMfCQcff'K"ient11f E'l:pM51on: P.,.#2; 

/4.VG 0V I OPlotTest Scd!on: 1G~ ! O.GIM.1)11 ►LIM Avg OV/OP WI Ftl Chart • Page 3) Nl.9l'OtfofOilfffMPipelrilatefWi.: II 
(JVJIJP: Cl'\ooge in voune with le$peci 10 pre$$UfC. E AvgForPiptM.M;(ii,HS; 2.9':>t::.+01 -... v AvgFor Pipe M.11.eriaK· 03 

V • ~ohonc: ohhc: sep~ for the ifldn'i'1uaJ. P'PC' Jirttnd«, 0 (plk.m). a AVCJ For Pine Mil!Ns: 610E.-W 
0 -0Ubidcd.iamc:tc:taf Ptf)$(in}. 

ProPftrtV Ch~rt fo r Pl~ Material Proi>ertv Chart for Te5f MedilA"R
6 • dtitk ftilOd~ ofsa""I pipe~). 
t • v.-.Jlthic:1:-;ncs.sofpipc('"). Coefficient of Bu•MG!Nlus:{llsl!C Modulus; E ""'· Coetficia'ltofPJpt:MJlerial Coetric:~nt.i ~is~on·s R,tio: TestMtiJ1um C01"11prn11blllty:C•l11') SG tf60"Fv • poiS!!iOA's ratio of~otl p.-.., (J;pmorl:11 ~) [.,..Sl()ft:8

ExpanskMl: 11
C • comp,:sstbOicy of~ modit (i• )r•,IJ)M) 

C•bonStttf 2.95E+07 6.SOE-06 6.10E-06 .27-.30 JP-SIJP·8 5.85E-06 1.71E-t05 4,98E,-04 0.81 

NOTE: F('C' a ldl :IC'l,fflCfft with multiJ,lc di~"n. 1Utn the mdmduAI StHl!essSlcd 2.8E+07 9.60E-06 .».31 ..... 5.21E-06 1.92E+o5 4.59E-04 085 
l)V/IW"s ofncb ptJ'C diamdr.r lOnbDift a IOlaJ IJV{()P kW' the ~ fn, lest fRP 23E+06 1.16E-OS 1.16€.~ 033 5.29£-06 1.89E.OS 4.57E-04 084_.,._ °""'" 1.00E-+07 0.33 w. .. 3.11E-06 i22E.os 1.23E-04 1-00""""""' 

Teti Sq~tion& 

:. ~il ::- ~ 1i' 1i' 1i' . [is ~ !. 
~ ~[ H ~ ~ :? is j[ je'L~ ! I,, [ 0~ ~, g~ ~£ 

-£-
!. & 

- ' ' 

~i ~• ~ i ti ! 
= 

e. 
1i ;i • ~~j 3 ~,lli I 1

lQ i! gi
i~ 

]r 
s~ i~ d = 

~~ 
ii' 

Kc !. l B i j §hf:. ~! , ]!d _ ~ 8 
I 

ow n o= ~ 
0 
= it~ t I ; !J ! l 3~ il iJ t; ~J: ~I i i !:, !:, !:, !:, !:, ! ~ ~ ~ ~ oO ! l i ,, 

~ 

cs fSTP J2 0176 0.315 0.11M .. 175312 3084 .. 1753 n 
Nor711ilnMMlri C&f';l!r JZ 31 0 , ,. 031"1 """'- I ,... ,... 1 J$84~°"' 

Ntln:ttOiJ:ldtTri c,,.,o ;/l) 20 0l7'J 0."37' 000'! 4'S.'6 ,,.,1 i ' Ja 

I otal I AG Pipe ~IIOM; O.JU 0,JH o.zo.t rouilfflgth: .. 1111.n JOUls: .. . t7H.U: ..... 
!olalfBGPiptSec:lioM: AVG Wal AG & IN: 0.375 Nola· /lli & IN pipe is cak:liated as lft'alfained. dP/dV (• 1/dV/dP) (dWdP calctJal&d aboJe}(pai/gal} • I ...., dPktT: --(dPldV)ifdV/dT){p61fF) 11.'4 ,I=+ -,TotalllN~Seetlons: AVG Wall ButlciJ: ~ Not•· &,led (UG) pipe ii caleul.alcd as restrained. dP/rN Ch;,ngeW'I pres~ e with rtspect to vobne. Cha,ge n press11e 'M'th respect 10 temp«ann 

Total l Pipt S«tions: 3 Number E.l(J)CM(I Facton: dVfdT jFfO'!l~\ltle-SwnofalppesectlCll'IS1(ga"rJ z O.ZOJ 

dVl<fl' Cha-,ge WI YQUTle with respect to temp.-at11e - ' 
Tou• Volume to Fltl Test Section (tr line Empty}(Gal}: J 19.lt.,JJ 

f oulEq,o~ Pipe l engih: (AG & l:fi (Ft) f oul Eipc,wcl Volume: VIG & W) .... (Gaf) Test Pressure (From Report Pag11t 1)(PSI): I 112.J71• 
Total Non-[lpOWd f>ipe Length: (UGI .. (FIJ ToUI Non-CJpow:d Vofumc: (UG) 1753.12 (Gal) Total Volume to Reach Test Pressure FromO psi (Uu. 0V I OP Chan BMW)(Gal): u,121 

Page 1 of3 

Hydrostatic Pipeline Pressure Test Report 2014 
C 2014: Dennis Cobb/ PPSI 

https://1.89E.OS
https://3.11f.,.Qf


PIPELTNE PETROLEUM SERVICES, INC. 

Pre•Test Calculations & Pressurization Log (Attachment B)(Page 2) 

,itld DV / i)" Data 

Field DV /DP: Before the test section is under full test pressure, a field value of DV I OP should be obtained. This value of DVIDP can be compared with the theoretical value of OV/DP calculated under section 3.5 (completed during pre-test 
calculations). A field value of OV/OP that is smaller than the theoretical OV/OP indicates an incorrect pressure reading, incorrect OV/DP calculation, or incorrect measurement of the volume under test. A f ield value of DV/DP that is greater 
than the theoretical DV/DP indicates the presence of entrapped air or other gas in the pipe section. 

Obtaining Field DV I DP: During initial pressurization, the test section should be pressurized to approximately 50 psi and allowed to stabilize. Take an accurate pressure reading. Then bleed approximately 10 psi and allow the test section to 
stabilize. Take another accurate pressure reading. Carefully, measure the volume of the fluid that was bled and convert th s to gallons if necessary. Take the volume bled and divide this number by the difference in the pressure readings. This is 
the field value of OV/OP. 

162.2 ,...., Fleld rNI DP: E- o:ou --- l Field OVIDP Accept.Mlle (Musi.be GreJ1erTh1n MEqu.il To C.atcula!td): YnBeginning Pressure: {psi) YOMM 8Md (Galons): ~.. 
Ending Prusur,: {psi) I 19.2 EquivaltntGallonJUnitPrtssu,t{j)s;l ~" Cakulated CV J OP: 00t04624 ~ ~ Dirl"iDtller~rahendj"D1llenn:e 
Difference: (psij 10 FWd Equi111kfltdPldV (•1/dV/dP): ..,..,. i ... , •• O:fference: uns,o, • Air Entrapment Percentage: • -- - 0.1'¾ 

Calculated dP/dV (• 1/dV/dP): tUT j...,•• 
(Ai"trir;lpTlefl'f)fYrerlf.tfJ'!stoldbe.tcpbckiwl%otlOlalltie lltltnlll lpt;J"i5bt:iollClt.~dieat:C11T{l(,J (lf/hcrt'St.(API· 

Percentage Difference: 0"'"'9 
RP-II IO)(P;,erruybekAOf,»tt'111)'hlMUll!IJe9""W19°'Pf!5jU'llM1:Jrl Bleedllappedq?(¥"t possbleot re-p.,tkrhelN. 

Pcr~i:71ffl®" • l ~tip;x,kdOf~tflotMdewbt.'f/llbove. 

Equivalent Pff-!isure Lo,, fr()ITI Drained Amount; \Cdcwcll!CIOP IOV) EquivmltPreswre loss From Dnwied Amount: 1Field0f' / D\J) 

1 Gallons ■ ' "'"' PSI E ' -- j 0-.. • r 41 fl7 PSI 

l Ta 31Gal 0r.wied"' I PSI raalGal Oraneaz I I PSI 

IPRE..URW> ION O"Al'A --

Final Pressurization Log 

:c2 ]i ~ • .; ~ Is Plpdlnt F~? r Yes f;, No 

w ~ !!"~ ·i"! ! ! .. 
!~ ] -2 ~ Volume To FIi or Pack Pl~lne: (Gal} - 1836 OJ ---- -

.... ~ ~ "' ~ ! s~ ~r e VobntFil COfl'lnlellts: See note$ belowfor initial p<euure. .:'.E 
c E ~!:!.1 ~ !: .. 

~.2! o E 11 J] ~ . >] &..s uf ~ ~o:: 

14 1838 48.7 17.88 1788 17 88 nitial 111 from rrulin. Pressurize From r---:...,==:J psi 
1857 71.8 22.D 0.12 18.00 18 00 PrNIUriZ• 'Mth Nomi\ 

1912 185.0 83... 1.50 1950 19.50 Souru of Initia l Pressure: 
1958 182.2 -H 19.50 Fill ine 'Mth eKisting water main in the lower access tunnel. 1he ma)'im.Jm otessuro rrom the w.u.r ~ti\ Is ◄8 oai. Alfowwe.tar 
1957 152.2 -100 -0.24 19.26 DVIDP tntc:ll meln to or.ssurize line after atr was bfed Inside of tank. 
1951 188,1 15.9 0.15 18'1 
2000 188,0 -o.1 19.-41 ....,,... 

18 ◄ 1 

Start Tt:st - ,.. ttAI Wl,IIVokln>tltJected 
(Tme & PrHS) 
(From Tes.t Log) 

Gt:ne ral Pressurization Comments: (Lisi M y UJM<lr1S fcir repreu..,2at10n)(l.ist l'IJeericn media temp if different from the pipe temp at time d pre-5$\.l"ization) 

The listed values for ™IIUUrization are from the Mriod of the eveo,na of6126/1 4 even lhouoh initial filioo took n1....... on 6123/1 ◄. Therewen, sevefl\l deNessuri:zaUons and l"AJV"aHUriz.ati<)ns due to the lea'-1-"" nasket lnlfdo of.the tanl(. 
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Pfi>ELINE PETROLEUM SER VICES, INC. 
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PIPELINE PEfROLEUMSER VICES, INC. 
Red Hill Underground Fuel Facility, HI 

Tank 5 - 32" Line - F-76 

250 Test ID# 14-332-01A. I I Pressure vs Volume Chart / Attachment C 
l I

• I

• Note: Field or actual DV / DP is the measurement of trapped vapor in the t est225 -. section during filling and pressurizat ion. A value less than t he theoretical or • calculated t rend indicat es a pipe volume that is incorrect (Less than actual) or • 
200 the line is already packed with no t rapped vapor. If the actual DV / DP is-•• significant ly higher than the calculat ed value, the t est section has t rapped 

- -·- ·---- vapor that could affect t he test result. Rarely are both lines identical. This is a ----- -
175 •• tool t o be used w ith other calculations t o det ermine the quality of the test. •,I -(See attachment B - Pre-Test Calculations for further information on DV / DP. 7 •• · ~ ,J .. 

~ 150 • I 

I "' ' 
--- .,, 7 - -

(/) 
The end figure for the Field DV / DP 7 7 •..e: • I I • w 125 • is greater than the theoretical .,, .,, • Theoretical7 7 ---,, -et:: value, but trend is similar. The line is I I • DV/DP:::::, • I I •Cl) 

■ determined to be packed with little I I •Cl) 
100 

. ,, I • _..,_Actual DV/DP w trapped vapor. The line begins at .,, I •et:: • .,, I --. 
Q. • 17.8 gallons because thats the start ,,, ~ • -• ~ 

.,, •
75 point of pressurization . 1, I -. . I

• I• II 

50 -
Field DV / DP Check (-10 psi/ -.24 

I
• I

• gallons) 
I 

- -- IL -
25 •• 

• 
0 
0.00 5.00 10.00 15.00 20.00 

VOLUME (gal.) 
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m PIPELINE PETROLEUM SERVICES. INC. Note: Enter readings every 15 minutes for first C:wstomer: Willbros Government Services 

Pipeline Pressure & Temperature Log (Attachment Dt hour of test (Entries 1-5) and every 30 minutes Location: Red Hill Fuel Farm 

Date: 6/26/2014 for each ho1Jr there after. System: Tank 5 Fuel P~-32" 
Tesr 10 No. 14-332-01A 
Dwg Color Code; NIA-
Pressure Location 

Number AGJ1N Sensors: 
&Unit#: Location 1 & Unit#: Location 2 & Unit•: Location 3 & Unit#: Location 4 & Unit#: 1 

owerYlfdTu~Clarikl Lower Ylfd Tunnet (Tmk6) Initial Press urization From: 48.7 PSI Numb« BG Sensors: 
I 1 i. 

£"£" 
~a 'l 'l£".E, ~ 

~ =si~ i'!: '!: s 8 i!~ 8 I 
! 
~ utS ...,~ ~ N~ ~g_~ P'" ~1s~ WI :iiJg;:~ 'l ~ .. '!: 

~ 

e-£~j_ ~ <!e8C!~i ~~ a.,§ !ii ! r,g ~ f .g !:: r .g£ § 8~ ~ g ·" ~ ~e ~~ ~! c Q-g • ~ u "'1d g -g ~ g ~ l g ~ r·t 'g ': g"gt; 8 Ig,t -~ c e. .q€I- ~ .i t- -J§ £' ..J § £- ..J11- ..J ~ £" .S ~·; 11- ..J i 8

I 
~i~ ~-5 

~ 

~ 11 "' < g,: " §;ft: £r r i_g~ jj ;ii,li ;iil ~ <.1 2000 168,0 S1artTes.t I Time: 100079.90 79.90 79.90 
2015 167.22 79.90 79,90 79.80 No weathereffects • al piping is not exposed to the etements. 

3 2030 166,8 79,90 79.90 79.70 
4 2045 166.6 79.90 79.90 79.80 

5 2100 79,90 79.90166.3 79.80 
6 2130 165.9 79.80 79.80 79.80 
7 2200 165.7 79.80 79,80 79.70 
8 2230 165.3 79.70 79.70 79.70 

9 2300 165.1 79.80 79.80 79.80 
10 164.9 79,80 79,802330 79.90 
11 2400 164.8 79.80 79.80 79.80 
12 

13 

14 

I
15 

19 

Final 16U 79.10 79.10 End TH I I Time; 240079.10 

PSI011f Temp Oiff Temp 01ft Temp 01fl 'remp0iff Tttmp01tf TernpOcff Temp 01fl Tefnp 01fl Temp Dlff To1al Added Tot.11 Orainl!d N04a: Average Tempera1ures are used m the calculations for the 

Net Change 

!""901ff 

pt'HS f tcll'lp eval ihtet and volumochange calculation!>, 

Average AG/IN Temp Start: 79.90 
---3.2 --0.10 --0.10 --0.10 

Average AG/IN Temp End: 79.80 Net Volume Loss{+) I Gain (-): Average Temperature forTesi AGnN: .79.85 
Avera9e BG Temp Start: 79.90 Average BG Temp End: Avtrage Temperature for Test BG: 79.85 

Eqwvalcnl Pff'SS~ l O",", FIOM OranlCd Ainoullt.: (Field OP I 0V)(l-tydro1osf Onty) 

79.80 
PSI Diff t PSI/Gal Equrvafent from Drained Product (Calcu:.-i1ed) =Total Pressure Differential (TPO) , Gallons = 41.67 PSI TPO= [ ~ (Use on Evaluation Sheet - Attachment E){Hydrotest Only) 

Total Gal Drained = ~ PSI 

Remarks: (Explanat,on or Any Pressure Discontmu,t,es) 
~ See •tt•~hed recorder than_ Average AG Tempertture Includes ~h tnskJ• and Abovegroond I Expoud Tempe<11ures. (If need~ 

Uted the same temperatures ror AG & BG pipe trom th• dat11oggers wt the tunnel •nd inlk:t• of the t11nk bee.au.er there WH no pr1c.tltal way to actvetymeasure tt11 temperature of the piping es It was encased in conetett. Oue to the non--exposed nature ot aJI of the piping 

we fHI the temperalutH Sno\lld tit very ciOH ro ••ch other given the amount of llebillutlon lime allowed. 

Len Pf9HUro on lhe lln• trom 1200AM (Prouur1 18'1.8 pal I Pipe romp 79.07 • 79, 1) ro 0930 AM ttoe ntld motnlng (June 27) and lh• P'""""' WH er 183,4 p1l w~h • pipe t•mpe,•M• of79,3<1• 79.718 

Note Line ne,..,r fuly stabilized. 
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I - - Pressure (PSIG) I 

I 
Pressure trend never fully stabilized. Test was ran to get a 
better understanding of the data. 

165.3 16 .1 
161.9 16~.8 

10 11 12 13 14 15 16 17 18 19 

Test Entry 10 Number (Time Entry From Test) 

Test Temperature Graph 

85.00 

80.00 
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u.. 

e 
2 
); 75.00 

~ 
,:!. 
;; 
,:!. 

70.00 

65.00 

60.00 
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Test Entry ID Number{Time Entry From Test Log) 

5 90 7110 1§70 

I -
7110 7180 79 80 7HO 79 70 79 80 7110 79 80 

Temperature of pipe was relatively stable 
throughout test period. 

--AG ~emp 1 (Fl 

--BG emp(Fl 

-➔- •nL(El 
--AG emp 2 (Fl 

--lnsi~e Pipe Te, p (Fl 
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II..:: PIPELINE PETROLEUM SERVICffi, INC. 
Hydrostatic Test Pressure and Temperature Evaluation Form {Attachment E) 

IT<!St ID Number: 14-332-01A l)wg Color Cede: None Oate: 6/26/14 

rcustomer: Willbros Government Services Loc:alion: Red Hill Fuel Farm 

System Under Evaluation: Tank 5 Fuel Piping - 32" IN: Inside Pipe Temp 

Test Data: AG: Aboveground Pipe Temp 

Test Medium: (Water, Diesel , Gasoline, JP-5, JP-8, Kerosene, Other): Watet BG: Below Ground Pipe Temp 

Pipeline Total Length: ("L"): (All Test Sections) 48 TL: Total Length 

Pipe Outside Diameter : ("D"): (Average From All Test Sections) 31.250 A.. P: Pressure Change 

Pipe Wall Thickness: ("t"): (Average From All Test Sections) 0375 AT: Temperature Change 

Dlt Ratio: (Pipe 01 "t"): (Average From All Test Sections) 8333 All temp in degrees Fahrenheit unless noted 
Pipel ine Total Volume: (From Report Page 1) 1838.32 All pressure in lb/in, (psi) unless noted 

Beginning Test Pressure: ("Pb"): 168 Endlng Test Pressure: {"Pe"): 164.8 

Observed Pressure Change (Attachment A): (Change P observed= Pe - Pb ): -a.2 AP(PSQ 

Beginning Test Temperature AG: {"TbAG"): 79.90 Ending Test Temp AG: {"Te AG j : 79.80 
Length AG: Percent Total Lenath: {Lenatt, AG I Total Lenath): % TL AG: 

Beginning Test Temperature BG: {"TbBG"): 79.90 Ending Test Temp BG: {"Te BG j: 7980 
Length BG: 44 Percent Total Length: (Lengtt, BG I Total l.en<rthl: % TL BG: 92~o 
Beginning Test Temperature Inside: ("Tb IN"): Ending Test Temp IN: ("Te IN"): 
Length IN: 4 Percent Total Lengtt,: {Length IN I Total Lenglh): % TL IN: 8% 
AT-AG: (Chg T=Te -Tb) -0.10 X %TL AG: = Adjusted Average AG AT: 

AT-BG: (Chg T=Te -Tb) -0 10 X %TL BG: 92% = Adjusted Average BG AT: -0.09 

AT-IN: (Chg T=Te -Tb) x %TL IN : a% = Adjusted Average IN AT: 
(Final (FChg T) • Adjusted Avg AG A T + Adjusted Avg BG AT + Adjusted Avg IN A T I l) FClltJT: I t: AT{ ' F) 

Average Temp {T avg) (Tb AG+ Tb BG+ Tb IN) 13 • 76.20 Tb Note: IN &AG are averaged togetherbased onweighting factors. 

(Te AG+ Te BG+ Te IN)/3 • 76.10 Te 

Average Fluid I Pipe Temperature (Tavg =/Te+ Tb) 12): T avg: 76 .15 {For Test Duration) 

Using T avg and DI~ find dP I dT from temperature compensation charts (exhibit 100,101,101, 103, 104,or 105) orcalculate for the appropriate test medium: 

dP/dT = 19.44 psi/° F From Pre-Test Calculations. Attachment B 

Formula for dP I dT Chart Development or Calculation used in Attachment B: 

dP = ~]L(Dx/1-v'//Et+C] Formula and Results Validated by UFC 3-460-03 Seeton 9-3.5 / Pressure RehefValves and CA State 

T Hydrostatic Testing Worl<sheet. (Different Formula Vanation) 

dP=psig change per degree C or F C=Compressibility factor for water (Or other test med), cu in/cu in/psig 

B=Coefficient of expansion of test medium a=Coefficient of expansion for steel, 

D=Pipe OD in inches t=Pipe wall thickness, in 

E=Modulus of elasticity for pipe material T=Temperature, degrees C or F (20'C)(Or Tavg for test duration above) 

v=Poisson's ratio, 0.3 for steel pipe Note: Modulus ofElasticity = Young's Modulus = Etasr,c Modulus 

Test Medium: Water B= 1.23E-04 But Modulus I~): 321.543 

C= {1/13) 3,!IE-06 (Reciprocal of the Bulk Modulus(~) in lb/in') 

Pipe Material 11: CartionSteel E= 2 95E+07 a= 6.SOE-06 

Pipe Material 11: NIA E= i a= 

Pipe Material 13: N.A E= a= 

t..sl all Pipe Malena~ & fest Medium As.sumpoons Made forTest Calculations: The type and g<aaeofl)lpe rnatenal was ilSSumed because no harddata 

was availabl!t f,cn, the tlrioina! constructton of the facihtv. 

Test Variables forC.laJlatioos ~MaterialPhysm Prq,e<ties from (in part) Aj>J,encix c. ASME B 31.3) 

P~e:Male""1 E a (ln/in/per"f) a (Llneart JestMedKJm C • 11/J) Bul!Modukls ~): B ('F) 

Carbon Steel 2.95E+07 6.SOE-06 6 .10E-06 
JP-5 I JP-8 /Jet-A I 

5.18E-06 1.93E+05 4.98E-04 Kerosene 

Stainless Steel 2.8E+07 9.60E-06 
Diesel - LSD I ULSD I 

5.21E-06 1.92E+05 4.59E-04
Dyed 

FRP 2.3E+06 1.16E-05 Gasoline 5.29E-06 1.89E+05 4.57E-04 

Aluminum 1.00E+07 Water 3 .11E-06 3.22E+05 1.23E-04 

Other Other 

CatculalMhe e,g,ectecl~<!hange Chg P expected• dPI dT x FChg T 

Figure corrected for various diameters of~within test section 

Chg P expected • dP / dT --- ChgP 

/'C converted to 'F) 19.44 (psi I 'F) x ' F = •1.63 

Pressure increases (Chg P > 0): W Chg P observed > Chg P expected test is successful. 

Pressure decreases (Chg P < 0): If Abs (Chg P observed) < Abs (Chg P expected) test is successful. 

,__ TesiS..-ssful:(l'.w; / hill. Fa,~ Expected A P: (Calculated Chg P) 

Total pressure differential (TPD) fn,mAltoehment A (Log Shoet) - Observed A P: (From Log Sheet) 

Note: Tile sign(+/-) of the observedpressure change shouldbe consistent with the sign ofthe temperature change (FChg T). 

SG@60'F 

0.8 1 

0 .85 

0.84 

1.00 

psi• Expected AP 

-1.6333 

-3.2000 
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PlPJ!LINE PETROLEUM SERVICES, INC. 

Hydrostatic Test Volume Change Calculations (Attachment F) Page 1 of 2 
T-..t ID Numt.,: 14-J32-01A f)wg Code Color : None 
,i::wtOfMr· Willbros Government Services Oat.; 6/26/2014 
Syst1tm Unct.r Evaluation: Tank 5 Fuel Pipino - 32" Location· RedHilF\ie!Fam 

Volume Cha~ Calculations tor Pipe/inti Hydrostatic T•st (C•lculated Volume/Pre.uvr• Sl9e!_ ~ 
Standard Formuf.a: J. V / V =Kp .a. P+ Kt .&T Where: Kp =((O11:)(514-l,l) I EJ + 1f~ =(1,90 I 2Et ) • 1~ 

And: Kl =Ja - g 

& P =Liquid Pressure Change L= Pipe Length l = Pipe Walt Thickness 

.6. T =Liquid Temperaiura Change µ=Poisson's Ratio" 0.3 E =Young's Moduk.Js = 30x10"6 ps, 

• V =Liquid Volume Added to Inside ofPipe I' = Liquid BUk. Modutus, a function of Press & Temp 

(Negative i1 Flows Out) g,. l iqud Volumetric Expansion Coefficient a Functionof Press & Temp 

y-:; Nominal Pipeltne Volume (nOZU4) a "' Linear Coefficient ofThermal Expansion 

D• Inside Pipe Oialmet« N(U· Modulus of E19SU:itv :a Young's ModlJul 2 antic Modl.ius 

Tu t 'Mediurn: \',- Pipt Mater,al; CarticnS9d 

Spect1c:Gr1Mty: SG Unew Coebntot """"......,API Gmrtf (141 SISG)-13 1.5 p (SGx 1000) (Uql.ld Coefficienlof ExpaMion)B &9" (Y01.119's Llo<i.tlust E" 
141 .51{13 1~ APf) C •(lll!I E)ipwision·p 

1000 I 09090 I W9012 I '23E-O, I 3 11E-06 2"5E~7 I 6 SOE-08 

'P,pe D•t.l 1•st Date 6-'26.'2014 APIGr•vitv ,~oo 
Pipe Segm•nt Wal(ln) ........ lfl) Yoh•M IGaQ c.n,;gu,-"""""''"' ..NonExposed 32 31 250 0375 17'5312 ·-'"' ,.....NQnle Inside Tanll. 32 31250 0.375 3U< -' 1g250lioaltOutside Tafl.l. 20 0375 3 4536 ·-

Touts 1113&.Jl 

Wtliwhl'fRU for 'PlJJeline SeQm•nl % Total L• ngth Bo.ried~ 
o..N<>nE~ 095 ·--

NoU,.kwdetank 002 002 

NOZ2$it OL-1SdeT•""-
-

002 002 --

Stan of Factors ,..1.00 WelQhl Factor!!. 0.05 

The:bMfad.(:rlftl.eedler ll"' ~S9}1'1erttl!!frll8'~.,_ __,_. , _ __ 
fnitial Test Temperature• 

8 11..ct I I I Initia l CoFT'Kted T1 on 
799 I 79.0 I I 71.20 I 1a~11s AVG. T -· ·- I 

FirNtl Tnt TempenturH 76.15 I 
Bo.ried I I ,...... I Final ConKled T2 OT2 

798 I 798 I I 78,10 I - ··- NOTE: P IPE. TYP E 

Co" ecte d Temperature Difference .0.10 I E . 
Carbon Stoel 2.95E+07 6.50E-06 

Test ,,,....._.o,tfer•nc::• Sta inless Steel 2.BE+07 9.60E-06 

fnitial Pressure P1 Final Pressure Pl dPressure FRP 2.3E+06 1. 16E-05 

168 I 1548 I -3-2 i 
I I H 

Aluminum 1.00E+07 

C~~yFai::l(i(lWAl
C'lk.ke ~t-{l.90JZ8).-1,0 ;,,e,gh!M1,a ..e Kp (1i1>) or(l jl) 

CalculatirtgCn. n c,._ 1 n C" 2 H ., F,2 I 
C,i. • 1/(1-F,-P) OJ Kp (1/P)• 1.000611.. I 1.0005;9& I 3.637E-06 3.636E-06 I 

Cal~ t~i3,Hj aa:censtant 

l etr.peralu-t1~~tliooflt, 1Calculating Cn Cn 1 Coelf,cienl Ol"llnc• Eq>ansion h stllunr,tiorTCn 2 

Cn• ExJ>l-or.o*DT*(1 t<l.!"o.a' (DT+6~)) or K1(1/F).. 0.9946333 u 0.9946650 ff . II II I H....·-N t .S0E..0$ ff 3.31e-o, II 400ff 
P::akubittng,~ uid lloa.m.O.in lt.•sa 

dV~TOia! Pipeh Vo~me•(Kp"dP,Kl'dl} NeiVoiume Removed~Los&(-) / Actual Gain(+)/dV" V2-V1 ..\IOl(C,..2"Cn 2)-VOl(Cfl l "Cn 1)) Unaccountallleloss• VJ V• Total Plpllli"• Vofum• Kp A. p ♦ Kt• T Gan(•I- Fro-nlog5™iet) Loss(•) 

Vo/uma. Loss/Bhrs -<JU + -0,04= 
Volume. Loss/hour 000 + 0.00= 

Mb-Jo, S..t:tr~ed0LH"lg Tasl 

CSFM Lo,, Allowable 

Gal./hour 1.03 Gal./8hours 1.22 
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PlPllLINB PETROLEUM SER.VICES. INC. 

Hydrostatic Test Volume Change Calculations (Attachment C ) Page 2 of 2 
'THI JO NLmber: 14·332-01A Code Coto,: None 
Custom.,: Willbros Govemment Services Oat.: 6/26/2014 
Sys.tem Und9r Evaluation Tank 5 Fuel PipinQ • 32" loc:atJOn: RectHJFtlt'IFarrn 

~ hang. C•lcul•tfonsfor Jet Fu.I Pjpeline (mNsur.d volUIM!pressur• slop. m. 

lfllla• O.M Test D•t• 612&20t4 APIGrav1ty 10 

Pipo Segment ...-~ Wal(ln) Vokmo (Gal)e-~ """""(FQ ~-
NonEA:>Os«1 3:2 31.250 0315 .. 1753.12 B<-<'"" ,,_NozMJn&ide Ta,._ 32 0375 3984"'250 ,....,.Nozzle Out:sr.:le Tarlt 102602C 0315 J "530 

r...,. .. 113&.32 

~-UhlNl.g cfor "Gm•nl %Total~ Buriod~ 
NonExpoMd Oll6 O.ll6 -,,_ -· Noz:zle IMlde Tank 002 002 
Non:!• Outside Tan,. 

-
002 002 -

Sum mFactors 1.00 Weight Factors .... 
Cor,.ctad Temperatur•s lhetClOY(flaclO'SH.lilldb~Slgn8l'C~es 

Initial Test Temperatur-.s 

Buried Inside 1,._I Con-.cted OT1I - I I I 
ili9 I '99 I I 7UO I -10.,;oc,1s AVG.T n 

Finlli r.s.t T«np,#fltJJt'U 71.15 I• .._.Bo.riod I I I FIJWCorr.ctitd I on 
798 I 798 I - I 71.10 ft ··-

Com,cted Temperature Dlfftm>nc& I -0,10 H 

lHtfl:NSff,. 0iffe,.nc• 

initWP~ I Fln,1 Pressw. I dPreuw• I H AVG. Pressure H ,.. I 1646 I .3.2 I 166.4 III 
U118Rsu«IQllranTes10ala ,_ 

:4Yl'CIP St•pe·Cal'°ulations (l;tal...es.a~e Fr~ l est O:ita~ 

Jnitiaf PrHSU'e I Fine! p,....,... I lniUal Vot. I FiNIVot H dV/dP n 
481 I tea I 17.88 I 1$41 I 0,012824811 I 

,_ 
II ,.,...,.,eoo....,.., !~IOUl.alingK.T I K, CoelficiemOfline• [Xp.lMion TeiiL1lwltim 

Kr• 3a~'° II -0.0003115 I II . II .. HoursN 
II 6,S0E-06 II 3,31E-04 g I 400 

~fOlll,,l_tiftl}lfluid Volum• Gain-I loss 

NetVolumeRemoved{~los:s(-)I Actual Gain(+) I dV • Total PlpellnctVolume•K1 • dT+dV/dP'dP dV UOll(:countablo Goln
Gari(+) -Fran Leg Sh!B) Loss(-) 

Volume. Ga(n/Bhr.s 0.01 0,01+ " 
Volume. Gain/hour o.ao + 0 ,00" 

,t,o:l(id«&Jt:(ra®dDu'l'IQle;t 

CSFM Loss Allowable ITest Conclusion IAW CSFM / hr Pass 
Gal./hour I 1,03 n Oal./8hours I 8,22 (Tut Conclus ion IAW CSFM / 8 hrs Pass 

Note: Use this pass/fail criteria to assist in delermming a successful test with the temperature evaluation. 
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PIPEUNE PETROLEUM SERVICES. INC. Pipeline Pressure Test Report - Test Summary formRevisionNOO'lber: '132ot Cavalier Blvd/ PO BOX 6808 fOfffl Revision Date: 4-Jan-14 
Chesapeake, VA23323 - Note: Green cells that are blank indicate a value of 0 {Zero). -Phone: (757) 544-0831 Note: Fill in blue cells with required information/ Green cells are calculated values. . 
I. <a:NERAL tf.$'f JN f-ORMAflCYN - -

Test ID No: 14-332-01B Job No: 14-332 Type of Test: Hydrostatic Pr,.su. O-.cay (Hyct05laticK 150% MAWP, HyrknukK 115\¥ ar 1m fMWP) Minimum Test Duration: (Hrs) 4 

- (Hycko-PneumJlicx 110%or 150% MAWP, PTJ(.~llTlitX x 170% MAWP) 

Date: 6/27/2014 Cuatomer: Willb(os Government Services (Pres.sue Decar, _f;,/fPMh Test, lea.I: Test Snil::e Test. Ea.) Own Color Code: None 
Contract Number: VYIIIOfOS COO nu~# N62583-08-D,-0,.• 1n11n System: Tank ~ Fuel Pfping - 32" I Location: Red till F~ Farm 
Test Medium: Wolo, I Oehl.I HI 
Test Medium Source: WN, Lnc In Lower Ae<:eH Tunnel Tank#: 5 AST/UST: UST Prod~; ..... 
Test Medium Additives: None Specific Gravitv: 141.51(131.S • Degr~ API) ' APt GfaYitY:(141.5/SG)-131.5 1000 I Aash Point: NIA 
Included Pipe Sections or Laterals: (Test Section) 32" • F•7G ~M1t•rt1 to Tank 5 from the 20" fl.a• at the wal of the Lower A«flsr-- to mt J.Z"' 111nw- T••t ConnecUon: (Location I Size I Type) Port.cf tHt bil'WJ Of1 tt'lt 20" lllnge Jotlttd W'I 1M loMr 

~ ol the tank"""-'• the dNeMt ~• conNcttd (Of••.rter remowd for the tutJ yerd lunnei T•""fl probe~ p6a<:td hs+de oftahk. 

Time Zone: Hawaii Country: USA Purpose or Test: (Annual Or FNe-Year Requafi{i(;alion, New Comrrussioning, PoSl Repar, Oiher) Possible Sus-ted Leak 

Test Criteria: (Jun·sdictional Regulation) 49 CFR 195.300 I CSFM I UFC 3-460--03 SkllteUI Installed: r Yes f." No 

(49 CFR 195.300, 49 CFR 192, .33 CfR 156.170, 33CFR 154, 9-VAC-ZS-91, UFC3-450-03, CCR: CA Code Regiktions. State O>dc, CUStomcr POiicy. Prqca s~Orhcrj Location(•): (U<;1.vaMl/lanknumber/ect.) Size: 
Test Procedure: API RP-1110/CSFM Guidelines/ 49 CFR 195 ---- -
(AP/RP 1n o. AP/ 570, ASME 8,31.1. ASME 831.1. A5ME 831.4, ASME 8 831.A NFPA 319. CSFM. 49CFR 195} VIMSand diffusors ,ell'IO\'ed andt.1lbk1d1 rlltaled. 

Test Medium Disposal: i Yes P° No Dispoul Company: NIA 
Disposal Type & Amount jGal.sJ: Willbros will drain Dlpeline Into oorlable tote~ for dlsoosal outside of the tunnel, 
It PIPE DESIGN DATA 

System Design Data Code: (A$M£ 8 lf,1(PowctPping)/831.J(Proccss~/831.4{Uquidfuds Transparalionl/831.B(Gas TrarnmissiM)/Olf"n) l UNI( •Anume ASME 831.3 

Pipe Speciftca1ion: (ASTMASJ (CS-Welded& Scamlc5s}I A135 (ERVIPJ)e) I A312(5S-Welded8, 5camle)"S)/API 5l (Wcldcd& Scamlcssfot Fuc/Pprig)/Oma) I UNK .. AIN"nt; AP! 6l.E~ 

PIP"' Grade: (Pc,t Grade A& B /$'1ength X42 •X60) LINK SMYS: (ps1) JS.000 Pipe ~ormatiOfl Source: 
No""' _____ .,.llc"I< 

Year Installed: Ckca 1943 

Kl'IOW(l Repairs I Modifications: Date: UKnown Repairs IModifications: 

Nonek.noWTt I 
I 

W" (WeldJointfactot) I 0 1 {Jooge (.& -1.0, per ASM( B 31.-4 Table 402..t..ll / Sou-ce: I As$i.mptiQn 

D, (DesignFIClor): o.n (.72 fOf Hu Uquld Plpclines per ASME 8ll.4or St.rte Olhef Crittnll): N/A 

f l. TlST SECTk)N$ l lf Loa>11nt .4.rn, Prt'i.•rn in fc-,1 ~•tllOn lncludt Total Ltfl91h & Vokwne fiofn aftachrt'K!l'II I) 

g g . 
ii:·" "' 1 0g c 

" . g g ~g! g ~£ .,, ~ 'i' t~:i ~ .§ E '2 :!. " -" g' ~ i~~ ..~ ii: I ~ " il ~ --0 ~ z " .. " U) ~ ~ 8 ~ 8 .i "' ~ -~ < 
:!. ~ ~ f; ~ :!. {Ji- j! i ~i "d, "d, .!l '.l 5ii: g ] ~ 

ii: 
u ~i 0 ~ ii: 

z .i: > > 
Non<~ 32 0.375 32.000 31.25 CSJSTO Sur"4 44 0 91.67% 1753.12 398" 

Noatlti•tw 32 Q,375 32,000 31,25 CSISTO - 10 208'0, 3984 3984 
Non O\ltldlT1t1li: 20 0.375 20.000 19.25 CS/STD -· 30 62$'1, ◄5.36 1~ 12 

r otal Pipe Sectioos in Test Seclioo: 3 Averages: o.~,~ 31~ 27 250 Sum Of Factors: I 00 Wl!lghl0rrectors; ("100%) 

Total Volume lest Section !Gal): I IUIJ.31 TOie! VOMlt Test Section (CF): 
1 245.71 Total l..cngth Test Se<:;tion: {Fl) .... Total Length AG I BG I Inside: (fl) 

Use F"a:laing For VOf(,ne Ch..mge &PreSSU'eI Temp«ar.11e C~ Total Numbe, Factor•: 

Dile; 

"' ~ X 

"' " a, 

" ~ 
'.l 
◄4,0 

0$2... 
I 2 

-

~ 
"i -
-= u:,, x 
gi~ 
j 

1.0 
3.0 

0.0& 

•• 
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......................................................................, 
IV. TUT PRU8URE INfORMATION 
TestPressure:(psi) 112•.S?S % $MYS: 19.3~ MAWP:(psl) 108,25 SUtedMAOP:(psl) 108.2!i MaxSystemOesignPfesSlKe:{100% SMYSxW-E xDF){Pipe0nt, -OoesNotlodudeFrttmgs&Ccmponents) .C,1,4 

How MAWPOetl.'r~ned; (Cust.omcrProvidcd/Pipcfinc~airc ISPCC PI.Jn!Cak:r.JJUXJ/Ptxry)f:Jc.J<JhrorJIPRV Scttings/O/llet): Max head rtom a fuil tankc~ated by (.43J)(SGXHetght):,;2SO' hi9hx 1 (SGof water)x •◄ 33= 108.25JC 1.5= 162.376 ----

Does plpeline have a etevation difference of 100'or greater? r Vos fi;i' No PftssureReltef Vatv-e~: r Yes ~ No 

ilf!"'"""""''P'rfdc,..,.,;,gor"'pipcfnc>oo,;,g'°""""olp,cswcscnsas/AW'9CFR 195{,ppic.,/)/c) l~==ID===;;==,s=,,.===s.t=P,...=,=.,,.=;;===--,=-~ ..------.,-~~s,,=ial=N,=m=""'====;;==..,=""='"'="'="=4 
HP Elevation: (Ft} 9 5 MinPrcssure@High Point: 152 315 "!. SMYS: _____➔-----lf----+------+--------------+----------+-----~,. 33'4 
LP Elevation: (Ft) . __. MaxPresue • LowPoint: 166 •.4 SMYS: .;.;•..;t.;;,;c_➔-----lf----+------+--------------+----------+-----~_______ ~-' 2" 
Difference: (Ft) 9 5 Pre-;sure at TE Elevation: 162 % SMYS: _ __c:19_;:3.;;,1'4"--1,-----lf----+------+-------------+---------+-----~ 
Test Enuirvnant {TE) Elevation: (Ffl 124 Sec Test Prcs.5U'C Ca/cll.w·ooSht.--c! 

Flange Class: 150 lb 

f5(J,t Class fwriesA«air Test PreSSU'e • ,t(5tJSi (fAAOP: 275 IKIJ / 3001b Class Fl¥,QeMax Test Pressue * 1100 nsi (MAOP· 720 n<:1J 

Is Test Pneumatic or Hydro-Pneumatic? (Yes or No) No I.Joints / Wclch Soaped? (Ye-sor No) 

II Yes Use [heFollw.tnglnfotmarionl rt>stJSPcdctrncdWMIN,uogcn:L-1 _____;,_Nl,;,;_____-1-----1----+------+--------------+----------+-------IA 

Estimatl!d Vol"umeof Nrtrogen N~FromOpsito Test Pressure; QflileEmptyXCF) NIA EquivllomBonles: __H_IA__--1------1----+------+-------------+---------+------I 
+ 1ATM) / 1 ATM: V~ume CF of Nitrogen Ncedeo [Nole: 1 ATM"' 14.7 ~) Note· 1 Bottk! = 300 CF 

Estimated Pipe Fill al Start of Pressunution: (%)(Existing product) NIA 

Es1imated Volume of Nitr......,_ Needed: (At Estma\ed Line Fil) ~IA Equivafeol Boltlcs: NIA 

IV, '"" '"'"'"''" 
Weather(TesiS,an), Test Section Inside - Weather Not A Factor W.alJ>orfT•« E,d), NIA w"""'c°"""""'' .c"°"'-------------------------------1 
Note: Only Use Volume Calculations & Temperature Evaluation for Underground Hydrostatic or Hydraulic Testing (Not Applicable 100% AG Pipe for Pneumatic or Hydro-Pneumatic Testing). 
Does Test Sect ion Have UG Pipe? !Yes or No) Yel 
Teat Volunt6 Cslcul.atlon Summ.uy: (See. Attacnment Bl 

VolumeCalculattdtofiUPipeline:(OVIOPXGe100fEfrc)ty) f 1838.32 ~ ActualVoturnetoFiHPipeltne: (Gaton) 1836.03 Differ&nce ·2?9 Difference: (%) -- -0.12% --~ 
Volume Calculated to Reach Test Pressure from O PSI: (Pipelinemu,.t be full)(Frooi Pre-Te-stCalculation Page). 1.6972 G11I Dtffmnce; 1 '/. 7128 ., Gal Pmswiution OVfDP Oifl (%1 Voilme· 91.26% 
Ac1ualVolume Required lo Re.ich Tesl Pressure: (From Pre--TestCalcu13bon Page): 18.41 JGal Equivalent%Pipe Fill (AlPrHSU'ctalion >100% =P~ Ful)(<l 00% =P~ has Trapped Vaporj 9_740~ 

Test VoJumeCorrecdon Calc ulstlon Summary : (See Allachmen\ 8 ) dP/dV (•1/dVldP) (From Pre-Test Cal-~s)(psi/gal) = , 15.U PSI IG.11 dP/dT: • (dP/dV}~dV/dT)(pw"F) ' 19.44 PSrl/ •f 

AVG Calculated DV I DP for Test Section: (Gal I psi) 0.0104524 dP/dV: C~ in prns..-e ..w:h respect 10~lJTI•. Change J1 presw-e ~I\~~t 10 tem(>ffilf11e 

tMdP CMrlglinvtllllfUl"t~ r~lop-MfUe. dVJdT (FromPr&-TestCalc:$- S1111 ofall)lpll$WlOns)(!laV-F)= 0.20, Ga, /~ 

dV/dT. Change 111 \/Olume 'Mth rHpect 10 t«npeJat..-e 

Equivalent Pressure loss From Dra-ined Amo,mt: (Cabltated DP / CV} -~--~ Equtvalent PresStire Loss Ffom Drained Amount: (Fitld OP I OI/)

!-------~•------- Gallons= 95-('7 PSI ~ NIA Gallons= 41.'37 PSI 
Total GalDrained:ac I PSI TolalGIJIIDmied= 1 PSI 

Pressure & Temperature Ev:tluatlon (From Attachment E) IC• kad&df19 Fluld Volume Gain I Losa 1Frorn Attac.;:.hmc:•::."::;' Fc,l ____ 

dV•TOUilPipelinlll NetVotumeRtlfflOWd 
ChgPexpecred= dP/dT FChg T Volume·K1"dl• dV t~lilUeloss(•)IGan(•I Unaccountabte loH,f----------1 
("C converted lo ·F) _,._. (psi J•F) x •F • Ch.1nge of Pre;;:rG E~cd dV/dP.dP -FromlogSoeer} Actu~ Gal7(+) /Los11(19I I iii D
Pressure increases (Chg P.,. 0). lf Chg P obseNed > Chg P eKpected test 1s successful Volumt. L0$s/8hts OO(J + = 0.00 

Pressure decreases (Chg P < 0): tf Abs (Chg P observed)<Abs (Chg P expected) test is successful Volume, Los.s.hu O00 + = o.oo 

Test Successtut: (Pass JFail): ~ • •I --- Eltpecttd • P: (Calctiated Chg P) ~ Ml,dor 5'..ttraded Dtm.i last 

Total pressure differential (TPD) from AJtachmfflt A (lOf Shffl)-> ObselVed • P; (Frt:tn Log SheeQ .(t,1000 ICSFM loH ASlowable Tesl Coodusion IAW CSFM I tw- Pass 
N°'e. The !il,Qn (+/-) ofthe observed p,_.,.,,.. chang8 shOulrJ be consistent ~t/l the sign of the temperatur& ch&nne (FChg 1J Gal.Jhour 1.0l GalJ8hours & 22 Ttv. Coock.is.ion IAW CSFM / 8 hrS Pass 

Test Acceptable: 'P Yes r No THt Readings Recap: 

flAW Apphcab~ Tes<Crnen, & Rog,~<K>n) 1 1""r,.= ..s ==,~~...-.....,,,..--..-- 7tM A.,,...~""•o""1 "" ,-== ~-===..,,=.,.,..r.,...===o== w=;=I=-=,===,,====a,;,=.e•,,.w.- ,,.. ."'.'fl"-,A""C.IN""~,...-""'St,....,---.==..-==.-====,==-,. .,=.,""s.====r==,•.1• 
I E.ndlr~ I Tm,e I 930 ~t1d Prlfldt. 1eJ..o1 Avcr.-AC.i1N f""'P End 7t-'4 Avt,• 8G Temp End '7t.l4 

Any Leaks or Weeps Detected During Pressurization or Test Period: J:;' Yes r No Oiffe<ellU: .0.1 Difference: Oifftfence: 

Remarks & leak Corrections (Include Repairs Made Prior To Test): No visual teaks were )Offllied ~ tt\e 1eA u<::t,c>n atlerN 32" fl3"5Je gnk..f\'Nde olnetaM WH ptOJ)tflY"..,tod T._,. Wat M At•~ Me ~nod, ofprHIUIUal.lor\ to dow for IM gnket to be changed / re,ptetH. 
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• •r-............ . ............ .... . .......... , ..."'..,... ..,...., ..,, , .......... 

171: A TA,.n ..,s ro rs TU TlilS REP-ORT: (I.II May 1'401s e lncluae(I or Requ,rea) 
P Att.ac h m e nt A / Test Pressure Calcub t ion s r;,' Att.achment FI Volume Change C.aleul.ations r P ipeline El4ivation Dra w ing 

P" Attachme nt B / Pre -Test calculat ions & r Attachment G/ Test Procedure & Va lve P Pressure Grap h P Pipeline Test Section Drawing
Pre s s u rizatio n Lo g 

i;;- Attachm e nt C/Pressuro/Volu m o P lot 
Line-Up Sheet P Temperatul'e Q-aph r Test Equ ipment Drawing 

P Atta c hm ent DI Pressure & Temp Log r Attac h ment H / Loading Arm Inform ation r Dis ponl Manif•st 
J;i' Attachment E l Pressure & Te m pera.ture 

Evaluation r Attachment I / P hotogra ph Page (s) 

Iv11: 1.i1tN11RAI. TiST f< l!.MA>< KS: (bist <:.;enerar e 1pel11ie c;ona, ion/ Reco,..no:na81i011s trol'!l v ,sua, rnspeelior\) 
Tut COl)lkiered lncoock.,$11,ie IAW appic1W&Jt.Misdictton•I rtgulatlon, •PP"d '1d\lltrystlndln:IS, t,nd' lhe runt or ttt91est. 

This is not • p1ecisi0n '"k datec:uon tut •nd ~ notbe «)ntlder.-du tuch. TNI h)idrotut ii con-,dttfed • ~.,.. pNUure deca)i, s&Nogtl'I / stress1••it l•,l a ga.i~tt mtaled test binds to det'lfflTUM if there arepos~ leaks at the stated MAOP J MAWP 
Test results are ba.-d on crlena e1.tabhtw.d by (In Pert)API-RP-1110, ~ EtHIOf\. Ceifom11 &t•t• Fwt M111NIOtf)Ce (CSfM), •• W'fl••· caktAettd 1ecept&blt ~IP,HSUt"• 105s f 9U'I, no \1M.al '91k1i ldentif•d h e}1)0~d piping d1XVJ9 ~ ttit penoo Qood entl'\eElrmg practice. and accepted 

industry pnicllc• The P""1•l c:tt•nli may Of may not bt the require4 '1911111:ion howtver 1ht cr•ONe uqd tf tht ICC~pttd JndUltty praot~ ind II o,..164' thanor~ to ttM ,-qi.nrnents In ttM JUO.C,ttuon.l regut.11011. 

tn,,i.t prffM.rrll•Oon etttmpted on S/23'14 Ind tht fllnte gasktl nllOt OI tht tank btOln lltkltlg Ite0 f>M wtitn the PfHIUftil:.UOn pomp WH It.it~ Antrnptl •I U9N•nln9 ,,.119. WH unwcceuful. RtfflO'ltl flange and ,.mc,,.,,e deJ•ct.lvre g.-.Jlet. ...e rubber full rtotd 9esket M C.~l.l(IO(ion with• n.w 
Gl,rio4( t\11 fKad a•tlc'et RlprtHIJl'll• and t'1lt g■sktt comb~ btg•n lo tt1k I t 75 Pl', RtmOVt ffang• for OM stic:Ond lllne and ~-· two GeriotiQH~tts M!'I hlCJh p(tl14ft I tem,-rtl'~• 11koM....... betwffn~llt llin,oe Ille. •M gt.ll(ffl tnO bttwMt, 1nt gHkett, lMmMlvff. 

Thi ntnge f•c• N C.Olttd and uneven ffia)(;ll'lg pl'Opllf Mlllng d1'11eut This combNtion lffktd H wef from t tn&ngu6tr flOCth lhltWit ttA OUI 01 th9 flMgt- Oft the t1Jt1C ~ ot the ptpti, TM fNJ COf\fi;ur.ut>n 01 • 1 1◄- thick MOl)ft tW gasket pr'OV9d IUCctUful al Hling the flange fo.- the tHt 

ll'Mt'iOr 01 thl plpt ttection WU r•porttd lo bt: ltt'tcied byc:orro~ pittJng by the cu,1om., pnctfto our """'' and r.-ng TtM& did noC •«•~lhft tHl~td4M'• •nd ii lddtd to thll reportodj H tdd«.ooal inlONNbOI\. 

Tht pipeline ntvtt tM)' ttabtlttd dlrtlg tr.e offic,at Ifft period, t1ow.11er the tHt◄ 5 m.ntAff of the fOloWlf'IQ day (After lhl datalOggtn w.r• r~d and tht data recovertcl> appetr9d to ~ 11:fbN:ebon 

w. hfghly rtcommtnd I pnt,Umetk I•~to confWm lh• 011l•nc:•or !nipped ... in Ult IHI ffCIIOn 

TtHs WH • 1.Nror-11c:..a , .., utln,g data ,,omtha lut O nunvtH orthe datal~gtt df-1,1. Tht rHutte ue 11'1t. atmt-Wtlh • ~l(.lme loH paHlng rteuM and• 1emptrltu1• evatuaOon ~•ulUng ln a f•lulur• how•wr 1h11 rHufU are mix:!\ c:.faur. ti~ , 1 p1j IQo. 
No d•tl 'wH ctunged h'om t~ "A .. t ..lothtr than thedata •ntered In the k>q ahkt to ManlpUlal• ttNI oalculatlona, 

VIII: TEST EQUIPMENT INFORMATION: ~ --fSH drnwng or l•srmg 11pp;J1n/11s ,r1-.qutrndon,1 Ca,'sbrar,on Ce1tJ/,;;.11les) ---
Alf Ca//bratlons are perlormed thl rd•pa,ty and are lracesble lo NIST 

Equipment Description: 

IPlpe-Pre,sure DatA1nnner 
4C hannel TemperatureDa•-~ner 11 nermocouDlel 
2 C h annel l emnarature Datalogger 1 1 n ermocou~e) 

, •lnilal Flowmeter / 1 01alizer , 1 /2"l 
Digital FloWl)l&tern otalizer< 1"l 
0-~ 1nsi Dioital Deadwe,gM Accurate 1 est Gauge 

IX: SIGNATURES 
T11ted By: oennis Cobb 
Title: Vic e President 

Signed: 
~ 

Date: 6/27/2014 

PPSI Unit Number: Manulacturer: 

Unit 1 
Unit 1 

AUXUM1 
Unit 3 
Unrt 4 
Unit 1 

R• port Prepa,ed By: Dennis l .non 

TIiie: v,ce President 
Signed: 
~ 

Date: 6/27/2014 

Serl.11 Number: 

~ aaoeIecn ,.= 1:>4 
lff"X18lech NH2430 

I adae ec:n N84147 
'-' lnaustnes 3206877 
G I Inaustnes 3710745 

uv1tal a,~ ,, 

RevJewed & Approved: oennrs COllb 
TIiie v,ce PreSldenl 
Signed: 
~ 

Date: 6/27/2014 

-
Calibration Date: Calibrated By: 

4111/?014 Madoetecn 
8/21r,013 Madgetech 
ll/2M!Oi :l Maaoetecn 

6/1Rl7n14 Anaels Instruments 
6,116/2014 Anaels Instruments 
51512014 AnllAls Instruments 

Customer Witness: James Haoen 
TIiie: Pro,ec1 Manaoer 
Company: WIllbros Govemment Services 
Signed: (tf Req uired) 

Date: 6/27/2014 

-

-
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PIPELINE PETROLEUM SERVICES, INC. 

Piping Test Pressure Calculations (Attachment A) 
Note: Green cells that areblank indicate avalue orO(Zero). 

Note: Fill in blue cells with required information/ Green cells are calculated values. 

fest ID Number: 14-332-018 fest Section: Tank 5 Fuel Piping - 32" 

IDwgCode Color: I None Customer: Willbros Government Services 

Dale: 6/27/2014 Location: Red Hill Fuel Farm 

Oahu, HI 

TEST CALCULATIONS INPUT 

NPS 32.000 in. NPS= Nominal Pipe Size (Diameter Inches) 

D = 31.250 in. D= Outside Diameter of pipe (inXAvg of all sections x % total length) 

t = 0 .375 in. t= Pipe wall Thickness (inXAvg of all sections x % total length) 

WJF = 08 WJF = Weld Joint Factor (From Report Page 1)(Range (.6 - 1.0) per ASME B31 .4 Table 402.4.3) 

OF = 0.72 OF= Design Factor (From Report Page 1X.72 for Haz Liquid Pipelines perASME B31.4) 

SMYS = 35,000 psi SMYS= Specified Minimum Yield Strength (From Report Page 1) 

Pwp = 108.25 psi Pwp= Maximum Working Pressure (psi) 

G = 1 G= Product (Test Medium) Specific Gravity 

LE = feet LE= Lowest elevation 

HE = 9.5 feet HE= Highest elevation 

TE = 9.24 feet TE= Test equipment elevation 

"-E = 9.5 feet "-E = Elevation Difference (If pipelinehas an elevation difference >100' attach pipeline profile dwg) 

Oesorio.e How Elevations D etermined: (Line of sight estimation, known data, current survey, information source, eel.} 

Foot of hydrostatic head was calculated at 9.5' based on 4 psi static head pressure x .433 psi / ft (=9.24') + 6" at bottom of pipe not recorded 
by the gauge due to location of the gauge itself relative to the center of the pipe. 

ITEST PRESSURE CALCllLATIONS RESULTS 

Nominal Test Pressure: (PSI) ! 162,375 ! 
162.4 psi Min. Pressure at High Point Calculate Max Low Point Pressure: 

166.5 psi Max. Pressure at Low Point (Fae/Or.433 psi /ft /01 water or Tota( Ft x .433 (Spocif!C Gravity: 1.0) orccxrect factor forOlher feSI medium): 

162.5 IPSi Pressure at Test Equipment Point Test Medium: Water 

19.3% Test Pressure as% SMYS (Use Formula: pa.433(hXSG) where p: Pressure/ h: Head in Ft / SG: Speciric Gravity Test Medium) 

840.0 psi 100% SMYS h: (Ft) 95 

483.8 psi Design Pressure (Calculated - Pipe Only) SG: 1 

liESi RES\JJLTS 

PMAX = 163.5 psi PMAX = Maximum test gauge pressure 

PMIN = 163.5 psi PM1N = Minimum test gauge pressure 

Difference = IPSi 

Remarks & Assumptions: We have to assume that the weld jOint factor for this pipe is 08 for steel. t-c.1,ever r,o data was available We also 

have to assume that the design factor of 72 lrom ASME is the same because the pipeline is Ill combustible llquid service. 
Test pressure determined by max head from a ful tank calculated by t.433)(SGXHai:ihl) =250' hoah x 1 (SG ofwater)x 433 =10825x 1.5 =162 375 

Hydrostatic Pipeline Pressure Test Report 2014 
© 2014 Dennis Cobb I PPSI 



- --- -- --- - - ---- --

--

.

PIPELINE PETROLEUM SERVICES. INC. 

Pre-Test Calculations & Pressurization Log (Attachment B) 
t+ote Grooncels1f'lill:Jrewr!nxatea'JMol0(Zeo). 

N~ f l 1't:t..oellsWllhleQ.lf.O~ion/Gretncol$aecabbed~. . . .. 

f&St ID Nutt1her : 14-332-018 llW9 1,;o•e Cotor: None 
Cus.tom er : ' Willlxos Governmenl Services Date: 6/27/2014 
Svst•m Under Ev3Ju,1t1on: Tank 5 Fuel Pipiog - 32~ iJ_ocatton: Red Hill Fuel Farm•Use this form to establish the pre-test DVIDP, Une fill volume, and test pre55ure volume, as well asplo t U>t Jct lJ'1 and f ill volum.s. 

Calculated DV / OP Data 

OV / OP (Change in Volume I Change in Pressure): OV / OP is definedas thechange involume for an associatedchangeinpressure ofa kno1vn volume under pressure. Two DVJ!lP calculations are usedin these guidelines, a theoretical and a field value. Atheoretical OVJ!lP will give the 
expected volume changefor an associated change in pressure for the specifiedvolume under test assuming that the volume under pressure IS free of entrained gas. Thefieldvalue of DVl1JP is the actual volume change for an associated change in pressure for the specified volume 
under test If air exists within the line under pressure, this valuewill be different than the theoretical value. 

Resirak'ted P~(Ul'l®rgro~.111dl unrestrained Pipt (Abo¥19round & kl~J ~ O'lt' f0,C.1rm ~ fwOVIDP Ca:ub1.ms • Vltlcs friJm Prapettios CIIWf<iBeloW 
The lhcutti<,al OV/1)1' ti,, .-c1N>Und ("""""loc:d) pipe t, cak:ubled (Vok.me : 0.0408 x d' x L) (Votune • 0.0408 lid' xl) Tut Medium: w... 
tbtoua,h lihe folkMi"I ~ ...,.v,V• 17$3 1 le,,Co.fof~$1on. I I.7itM ~., C-Compmsibi~v°'Test ~"11. 111[,-05 

:,, ~ S" 

. I> 

~ 
0,.

•·,. 
>1.2 Plpe~ertal #1: twli0,81,i(lil 

. 8 °" 2.85£.07 2!1£.07 E•CLtMit.._.,Sol Plptllws.} ooi:+01§~-.,·[(...!!.P-+"J1)1' ,... . , ◄ 
0.31' 

•·,. .31" 
., • • Pokson'\Ralioof Pipe n: .., 

i ~ 0 0: • Llnu,Cotffldtnl ofE>:panslon: Plpflti:~ 6..10£-Qe'The d lCillcuad UV/DP ror burk-d (~pipe i" t.:al..-.il;.ltw lMillOI 1 ,. 
~ 

3111;-0 l1J1-Jl Pipe Matertal #2: ..A' 
1 
~\hcfolknr.iftt~ "' 

E• U.IClcMo&iklsol Pl,pl '1 (PSa) •1 OVIDP- o..ootfMl 11 0.000fflfi11 • • l'Mson'sRatioolPipell: Iov'°""£!:: . ,·•[(_£_)1-•'l+cj We;,;:tlolRe5:1311'\fflPf'(II .., WQigl'toll/l"f'dl/JJled Ppe Ml {V._ trOfTI Rep011 Page 1) a • l111.a, Cwt"IC:lmt ol &pwi,km; P~tt IDr £ •1 
AVG DVI OP rot TH I Section: \GaO ' U 10.UZ4 ►u.. ~vg OV/OP in Fil Chart- P<i9C 3J Nllff'lbtf of Different Pipe MalffW~ iI........ ' d\/ldP Chlw,ge in voh.ffle with respect 10 preuure. EAygfOfPiptMal~S; ,!)',t..] 

vAvgf«Pip(lt.UIICfl.ak: o., 
V •~wneo(lhe$r• nlenl for the indiv~Pfflif\l~. 0 (,-llc)m~ 

oA...,FGJ- Maletiib; 6,1()E.Q6
D• OltUiJc: diameter ofptipe (in). 

Pro -rtvChart fOI Plrw Material Property Chart for Test Medium£ - cltitic ~of~c:cl 1ttPC (pM). 
l -•all~ofpipc,(in). Linear 

Pipel4teri,i Coeffltlefltof Bulk~: Coe(f1e1CfltolCoetfidenl [,I[!»tic Modulus.: [ PobSOfl'i R:a1io: TtMMtdium CeniprHl itllily. C • (1/P) SG• wrv • ~'snltionfstccl~ Uparmoo:a ~:8~IEl~ •lon:tC • o::,m,prasibilit)I C'tflCSC media (.._,,,,_1/pst). 
CarbonStfft 295E"'7 6 .SOE.00 6,10E-06 .27-.30 JP~IJP-1 5.85E-06 1.71E.OS 4.98E-04 0.B1 

NOTE: ror • 1e11 1tsmm, w~ muhlpie dilffldil.•n. tlUffl the individual SU.inlessSttel 28E+07 9.60E-06 .30-.31 o.... 5.21E-06 1.92E-+05 4.59E-04 0.85 
l>Vt'f»l"s ofexh ~ d-.mdU tu obbin a lolal lJVJOP tor 1hc c.ntue to.t FRP 23E~ 1.16E-05 1.16E-05 0.33 Gasolinl 5.29E-06 1.89E..OS 4.57E-04 0.84 

1.00E+07 0.33 Wale,, 3.11 E-06 3.22E+0'5 1.2JE-04 

~, 
1.00 -

Tett Soctions 

t , g_1'~;iii =-

f 
i f: f: f: f:•& .:.. ~[s i., - ..[ i~of .. ,;[; j•• 

l 
~ m ag_ ~~ g~ ..,•rj-u Ilz 

& ~ e. ~a 1i J~ .ii:2 

--
~!ii :;; l i~ d' i ! i~l g t! 

8 
~ i~ t -i3 ieI ., Hu 

I 
~ ~ ~] s g£i~ :5 c.. 1 ~ s Jj Hc: ;g. ~! 3~l o m uj .... i iw ~ ~~ ~ ·g ~ I > !!.~ j !!.~ !!. !!. !!. !!.~ ~Id,; l .,,., ,...CSfSlO ..32 32 0.375 0.1$4 eo,;,., 175:J 12 .. 17'5312 

Nar:7.111..._.T.. (".<;,~tn 3l '.t! 037' o.m .... ......000< ......' ,,,,.'Nooki01At!61Tri CS !STO :lO :lO o.m o,m o.cos ...... 4$.JCI 1~.12 - • 

....,TocaltAGPiptSections; 0.171 0.,11 .. 11,a.,z Total,;lot11Llf19lh' ... nn.u 15.20• 
AVG Wal AG & IN: ,...ToullBGPipeSetlions· Nol•: AG & IN~ ;s eak:lJaled a, U!YHtlained. dPldV (•1/dV/dP) (dVtdP c:olclMl:ed 8boYl)(P"$1/gal} • I H .17 dPHT: • (dPldV)xjdVldl)iJ:af'F) Ib= ~ 

TOlalf IN Pipe s.ct.,~ I 2 AVG Wall Bul1ed: Not•: &r-le'd (UG}ppe 1s cak:ulated as restramed, dPhN: Chalge in prnsU'• with respect to d.me. CNnQe n pru,,..e with respect to ternperatue~ 
Tocall PipeSeclions; I j Number~Factors: dVldT (F1ana;o.-e tatli• Slll"idal~seMn$J(gaV'FI s r ••M3._!_ 

dVkH· Change 1n volm• With respect totemperahH 
~~ 

Total Volun\e t o Fin Test Section (If LN EmptyXGal): I 1U&.H 

TOlalU po'Wld Pipe Lengll\: (AG.&, IN) • (Fl) Tot..1 &posed Volume: (AG & IN) r •20 (Gal) THt Pressure (From Report Page l )(PSI): 1U,U5I 
TotafN~Upo1,«1 Pipe Lllf'lgOt: IUC) .. (Fl) T<Ml N®-Upos.ed Vohne: (UGJ [ 1753.12 (Go!) Total Vol....-r,f, t o Reach Test Prenure From a psi (llse DV / OP Chart Beklw)(Gal): Ut121 
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PIPELINE PETROLEUM SERVICES, 1NC. 

Pre-Test Calculations & Pressurization Log (Attachment B)(Page 2) 

~ietd 11V I bf' Data 

Field DV /DP: Before the test section is under full test pressure, af ield value of DV I DP should be obtained. This value of DVIDP can be compared with the theoretical value of DVIDP calculated under section 3.5 (completed during pre-test 
calculations). A field value of DV/OP that is smaller than the theoretical OV/OP indicates an incorrect pressure reading, incorrect OV/DP calculation, or incorrect measurement of the volume under test A field value of DV/DP that is greater 
than the theoretical DVIDP indicates the presence of entrapped air or other gas in the pipe section. 

Obtaining Field DV I DP: During initial pressurization, the test section should be pressurized to approximately 50 psi and allowed to stabilize. Take an accurate pressure reading. Then bleed approximately 10 psi and allow the test section to 
stabilize. Take another accurate pressure reading. Carefully, measure the volume of the fluid that was bled and convert this to gallons if necessary. Take the volume bled and divide this number by the d ifference in the pressure readings. This is 
the field value of DVIDP. 

BegfMlng P ressure: (J>$Q 18:Z.2 Votunw l:Ued (Galons): 0 2-4 Fltld 0VI OP: O,OU !f"idd OV/OP A«.flltable (Musi beGfHttl' Than or E.qwl lo Cak:ubtt'd): r YH 

Ending Pressure: (pt1) !ii 152.2 Eq~»ent ~oo/UnkPressure(psij: C.17 I Galon Cak:wted OV I DP:: OO"l(W,,,2• ,i, M •(Odlefen::M.t:cr.3hEl'la)'Ddlelencel 
Differe nce: (p11) ( 1(1 ,r..._. Equw~dP/dV (• WV/4P): I ,U tf iJpel / Gal Cfflereoce: 0.0,1$471 Air Entrapmem Percentage: •• o.1t% 

CskulateddP/dVl• 1/dVldPI: t !U7 f pti/GIII! (AtCtllr~~vt.tgCSIICMIJl>en-plbebw~olrou,lln.'~tpo-..WIOl'IO"e.NlheacntilC)'dltll.>rn (APt-. I RP-11 10)(Ppem.1y~lulorpatlJ.ll'fUallhebegfll'lfl!lc<pres~aiert81e1$/lf~~lpossbleorre-p.rllhelne
Percentage Difference: O.A4-Ai Per~~ IOO$ •Lhl ispa,d;cduulal.lla 11x rorasdcsab«Ja/Jow!. 

Equ= u:.s.:..rom~ ~1:_{Calcttleci DPIDV) -~--~--~----~ lqutv.ilrot~ ssur~ Draincdlunounl; (Fll!IOOPIDV) 
1l c.lkm • ' "567 I PSI F I ._. I .,. .., PSI 

Taa!GalCN'aneds. I PSI ~------- faa! GalClfaneoa i PSI 

n oN'O)(TA __ _____ ----------------~~~ _ 
Final Pressuri:tation Lon 

-- it 2 C ! 1 =; j i .. lsPipellneF~? ,- Yes f;1 No - ·--- ---

w f w-..:""E "i ! -; .!=: 9.- ~":: S- -f: VolumeloFilforP.ckPlpellne: (Gal) 1836.03 

0 E lo- N ._ 'Cl "o I'll ; E._. 0 E Ct'CI o!;i: :E :§ ! ~ ~ g' f ~ 2: j 2 ; {:. l E Vobne FilCommtnts: ~S=•=•~not:es::bol::""=~'•~•i='li=ti.a=l=p<=•=...,==•~· :::::::: :::::::::::::::::::::::s -J: ~ ~ cr ! ~ > ~ § J o: 
Q. > - u.. 

oon7114 1838 ◄8 .7 17.88 17.88 17,88 Initial fill from mafn. PrHsurize From I ,u 7 psi 
1857 71.e 22.t 0.12 18,00 11.00 Pros,urtn wth ... , ....... 
15112 165.0 83 .◄ 1.50 19.50 18.50 Source of Initia l Pressure: 
1958 182.2 -2.8 18.50 Fill illfi ~1h exJatirlQ watermain in thtt towera~eN tunnel. The ma>rlmum,vessure from the water main i9 "41 NU Allowwater 
1957 152.2 -10.O ..0.24 19.26 OV.oPmwt rmwntoor"5utiuline afler etr was bte<tlnsideof tank. 
1~8 188.1 1U 0.15 19.'1 
2000 188.0 -0.1 IH1 •••tr_, 

19.41 

star1 Test 141 11U 1t,,ft IMVwM lrlttted 
(Time & Press) 
(From Tnt l og) 

General Pressurization Comments: (lm m,y renons for repreH lJ'IZltlOl"l)(Lm Wljecbcn medta 1emp if diffe.-enl from the ppetemp a1 time of pressuriz111ion) 

Th& isled vatues fo, rvnaurtzatlon ere from the nariOd of the evehlnn of6126/14 even t h,,u"'h initial fillinn took Dtace oo 6123114. Thera-wr,:re several demessurizations and ~essurizations due to the leaki- "asket inside of the tank. 
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PIPELINE PETROLEUM SERVICES, INC. 
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3 0.031~~ 53 

' (J,(M\809731 .. 
5 00'}"8:1173 55 
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Ui7&1-1762l 201 '21~/ 252 2.n«tt~Z) 
1 ~7831:""77' 202 2 111'lliU1Yl 252 l8:M01~2J 
, ...Tl«l41 203 2.n1wn1 253 1.04446'>~1 
,mml(IIG "" 11~1 254 29W91Pl'l 
16000749)1 205 :, u21~ 255 ;Jt,;1))70827 

1t..iotl736'5 206 :1.15-12016.JI ,.. ltll!i82'l2&1 
1610$108 207 2 10!56-~ ,.,, zf«l'27'".-

1.&41(XJVM 208 217•11)54 258 #' tl9GT2fl1J 
tU,UMr,09 "" 2 l$4YAM ,.. 27'071~ 

18Gl9lfJOI 210 217:!0l126'J 260 nrnm 
16TEJ&'I>~ 211 ':)OS,16-)J{M "'" '""""""'I ~lffl 212 2?1,i810ll8 '62 27:~Jl'-,_.,. 213 2.7lfr.'"Jf&7J 263 2.741lOOO'JOC 
I ,0::,7-+6642 21' , ~ 1001 ,... 1~1'.te 
171-if~.!(1 215 22'172.1'4-'l ,.,. 2~17J 
t .114651711 216 vsm<on ,.. t 7flm.11'roi 
1.m,00..e 217 1."51H81H 7fil } . N0900.)t) 

17~1 218 2~◄6 268 1...s,17,1,4n 

1 r.Al009i>l"i ,,. 'l21'J0831•1 ,.. 2.'11i'Offl l 
l .i'IS64ti1~ 220 2~¥,615 270 2.8»157Jt5 
ln&e1lllll,l,il 221 2. .•~ 271 ,_,. 
171J7Jf.C:ml 222 ,_..,.. m 2~15 
1 7'7'!07SII 223 .1.JJ089211!l m ] _4':~148S 
1 ftt'RlfUM ,,. 13-tt~ 27◄ J.86-MltNI 
1 &Uln.Y.il'J 225 2 l'i\1'11n• 775 >U4oll9"1tl 
1.82911&7,,5 226 2.llm.".iO".ll.3 276 781ka111!-..4 
11..'96;'&('12 2ZT 'l.l1111~f 277 2~1!18 

'""""""'' 22ll 2.)131~ 278 ,,..,,,,..,, 
, _..,.JJUi1 229 'l."'Jlll!IJr.(1,1 ,,. 1.1U6/29'2!J7 
191091915190 230 ,_1 280 ,~'668189? 
1tlel41i!Ql1 Zll 7A1451:/)'16 281 29J7!)UV 
18ll'lfll'('ff6 232 ,..,_, 282 1t,1~1 

I "13,431 233 14.X")◄l~ 1Jl3 J.9"~ 
1 'J12'19f.4)4 ,,. 2~.' 284 1 !"1564')1".J 

1.9Tt14'/'99;1 23S 24'"o63221J-4 285 :?V'TMY:lfXI 
1"3)m)O)O 236 2..-n.......- 286 

,_ 
1.94-415"21,l& m 2.mwooo 287 2'l')9848i'"~ 

1~73 238 l'9'187'Nlll 288 1010.)0H~ 
1.~n01 238 .l.<1981.)f#JiJ 289 3.0201'.11!,o,4 
191$$10141 240 2~1 200 j0Jt.10fll38
,~i,n 2'1 15191))17.(2 291 304l«M13 
1w.c,~11 242 2.~117 = l.~110801 
l~74'6 2'3 2.~1'1NtG'1 293 3.002$1142 
2.01/3UIR~l 2" 

,_ 
29< ;s.07:'JQ1'771 

.l.011711l1S 2'6 2.~ .u ,.. JOll~tl 

2U~-475 2A6 25'129N-5 296 ,.,.,.,.... 
2.0Ula'nl'4 2'7 1~7M:;j '97 310U7l08 
l0619t:Nti1t 248 2.&ru0:17" 2!18 l.11482!,0f~,_ ,.. 180..~•· ... ., 11'!>J7?'9$ 

l0800- 250 16\31~ 300 ".\_t'.)5t'J)~ 

2.ll'»ie&r.lJ 251 i8Z3661CU 301 .J.1¥11(1~19 

e . I e . , =- C .; , =- C."' !J. !J. ."' 0... 
~ !!,. • ... •l_ - I e -!2. .. !2. 

302 J.l~'\S2&1 352 3.,.,_ 403 4 21ZJ.l115 
302 3,1~ J5J 3.8Wi'OMl9 <04 <4 n7"8;l"i,IM 
3)3 :S1"1017eM 354 ,10011186-1 "'5 A2):)~'ltit,l li 

304 1 1~11'3 355 1.710l142tl8 "'5 4;,~') 

305 H8Nt25M 356 V.210AIS?U ,m <l..'f>-4140lltl:II 
306 , 1_ YS7 ! n.1,111,1 ..,. <21W003UJ 

"" 1:io8891427 358 J J.t1t ?1~ 409 • :,ir.,tw '/'15 1 

""' l .~~1 359 :◄ . 'r..24':'40'/1 '10 •Utl64g&l92 
"'9 '-'-~ 360 ) 7Et."17Mt 411 4_,,; 
310 """"73 361 Jn~ "' ·-· 311 'l~I~ ""' >781791'3 "3 ._t,~ 
312 3~1l'j(.II.) 363 J1942331<> '14 -i S21J019l 
313 l27t6fX04 364 

,_ ... olll7i'tl03S6 
314 ,,,,_ 366 S.lt1'$1WM 416 .,..,,,. 
315 ll9251t,9()1 366 J.a2'J5191()89 '17 ◄~ 
316 l .~:ulJ ,,,,, !")&(M'.15(11 "' ◄ 1Si)117t,VI 

317 :,313411,r.t 368 !l.~-111 .,. ◄ .J7'"'701C):l 
318 l .1'1«7◄207 369 ,_,.,,.., 420 4 .'l'I007!':,jjl ,,. l JJ4.DO'l42 370 ,ar;1.ac:.,1 421 ◄ ¥W>-4,149r., 
320 Jl,44Tf«Jn 371 :,.9/18',.32-4 2 '22 ◄ •H»2'1MJ1 
321 J J'l'QJ1!,H 372 ,..,,_,,,,,,,, 

◄23 -4 ◄2l3"'1!Ml 

312 l:'.¥i.W:1CW'i 373 3Ql"SIH 1 424 .f.O1&..-
323 :S.J!61363e 37◄ la)tJI06,41,, 425 4447"'4111 .,, )1M'>IIM1~ 375 J9t90019A 4,0 4 •s.in,,,_, 
325 ., _l'J/04i1!:i 376 )11(1)115•11!• '27 44$31~ .,. HQ14~16M ,n ~~~w, 

,,. A.4Tl5,4201' 
327 3 •41""'481\§1 378 1~100!,JlM ,,. ,_, 
32B J4~ 370 lfait ◄ ,'2-11\\ '30 ·-m .1 ◄~ 380 3.W1St251~l 431 •5C>IW9319 
330 34'19:30l<i2"J J81 ~-.iJ,~ .,, 4&1S61X-l 
331 J .4~ 382 J~Jtnl,t 433 ,4~l'S8041M 

332 3 47020ll.l9'2 383 -400'J~1 43< 45..Y.~.>., 
333 '.\-4JnF41'Z7 "' 4 0tln.«Q 435 .........., 
33◄ 14911131M 385 ,4(1'2◄11f7l77 436 •YJr.Mtffl 
335 Jt,C:U~~ 386 4,03"6l87li1 437 •~n 1Jnl$ 
336 l 5-1201803 3ff7 • .0450921~ .,. , 51816ol61 

337 :\IJ2?•1'046'J ,.. ·- ... -4~11179$ 
338 1''.lm29 389 •-~ "° 4 5990717' 
338 l~~»t 3!10 ◄ 0764~ '" • "°'36l ~ 
340 J56J42th,9 391 ol (Jl!IIIIR01Ql,4 '42 ◄ 6Ul9?&1 

3'1 >"'47!!0203 392 4,001:J.,,4'6q "3 Cb:JCM:lf!:5-'4 
342 1.57•7'126M, 3"3 -410711YAO) ..4 ·-343 3.6e'>ill007' 394 <111~ ..5 4&1i11.'U«l:'I 

3" l~J71'J0'7 395 4 126711913 ... Ulil Tl!fle:3$ 

345 ,~2 "" ◄ 1:W114107 '47 um:wv.t 
346 3.61'6,tlln m C 1~14i'S42 «8 ol"2ell01ti1 

347 3.6291115HA11 ,.. ,.,ec<••m 4.. 4M.)1'J1 ◄2 

348 lt.:J74472M. ""' 4 li'lt;/1411 450 ·-... J~~ 400 -41eo,J7~ '51 4 71-4044011 

J50 lf"°"''W'in~ <01 ,.,,u:'6.'I '52 ~-~ 
3!'1 l _(l6(WW,& 402 • 20181J719 453 • 7J.«i2Ce 
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PIPELINE PETROLEUM SERVlCES, INC. 
Red Hill Underground Fuel Facility, HI 

Tank 5 • 32" Pipeline • F-76 
Test ID# 14-332-01A 

I I Pressure vs Volume Chart I Attachment C 
I I I 

I 

Note: Field or actual DV / DP is t he measurement of t rapped vapor in the test 
section during fi lling and pressurizat ion. A value less than the theoretical or 
calculated t rend indicates a pipe volume that is incorrect (Less than actual) or 
t he line is already packed with no t rapped vapor. If t he actual DV / DP is 
significant ly higher than the calculated value, the test section has trapped 

-vapor that could affect the test result. Rarely are both lines identical. This is a -
t ool to be used with other calculations to determine the quality of the test . .-

• -,,(See at tachment B • Pre-Test Calculat ions for further information on DV / DP. , . •7 ,1 
~ .,, J- - - - ---, , . .,, , --.The end figure for the Field DV / DP 

7 7 --., ,is greater than the theoretical , , • Theoretical•7 7 --.value, but trend is similar. The line is .,, , - DV/DP, •
~determined to be packed with little .,, , •• ----Actual DV/DP 

I Itrapped vapor. The line begins at .,, , • ,, •
I -.17.8 gallons because thats the start 

~ I •,IIpoint of pressurization. , •.., 
!I 

,,Field DV / DP Check (-10 psi / -.24 ,
gallons) II - - - --

0 
■ 

0.00 5.00 10.00 15.00 20.00 

VOLUME (gal.) 
-



!I
PIPELINE PETROLEUM SERVICES. INC. Note: Enter readings every 15 minutes for first cu,tomer: Willbros Government Services 

Pipeline Pressure & Temperature Log (Attachment D) hour of test (Entries 1-5) and every 30 minutes Location: Red Hill Fuel Farm 

o.,., 6/27/2014 for each hour there aftel'. system: Tank 5 Fuel Piping - 32" 
Test ID No: ' 14-332-018 
Owg Color Code: N/A-
Pressur• Location 

& Unit#: Location 1 & Unit #: Location 2 & Unit#: Location 3 & Unit#: 

L-rYard Tunno/jT.,k6) 

= ~ £- N I .: £- ~ 

-9, g 
~ ~ l~Ni N I~ I ~ l;;: -J ~ "C: ~ S N ~~ ...,c-- ~;;: &£. o ~ C 

~ f .j o ~ C 

! ~ ~ c.·j z E .g ~~.§ !: ~ .g~ c. •~ 
g 

le g' §! ~ ~~ ~ ~ ~ g ];! ... g §~ 8 ];! ... ~ 

E ·"' e£- .9 l~ ..J ii~ [£°~: '3 g, 0 ~ 

r ~ 

g ;:: j j .2 j ~ .l! ,!i ,!i ,!iu < < "' 
1 845 163.5 . 79.34 79.34 
2 
3 

4 

5 

6 

7 

a 
9 

10 

11 930 163.4 79.34 79.34 

12 

13 

14 

15 

I 
19 

Final ,,u 79,34 79.34 

PSI Doff Temp 011f Temp O~f Temp 01ft Temp Oltt TempOiff Temp Oiff-Net Change •0.1 

Location 4 & Unft #: 
Number AGJlN Sensors: 1 

Numbef BG Sensors: I 1 

1 lN ;;: = le:is~ t 8

!~i t j~ ~ § ~ ~ 
~ ~ .i; i ~ 'g ~ c 
:3 ~ ~ 0: .~ ~ g, i~ ~ i i .2 

<j §; 

;jl< 

79.73 

79.77 

79.77 

Temp 01ft TrmpOrlt Temp01tf lemp O,rf Tola' Added 

0.04 

~ 
.:.. 
5 
~ 
g 

Init ial Pressurization From: 48.7 PSI 

~ 
-;;;-
.~ 

"'~ii .., C 
~ 0 

u.., E" 
ce. ~i 
~ l~ 

Start Test I Tim•; t45 
No weathereffects • al piping is not exposed to the eJements. 

End Tett I TIMe: 930 

Total Ofalned Not•: AverageTemperatures are used 111 thecalculations for the 

pNH r1cn\p tval shl?et and v~ume change calculations. 

Average AG/IN Temp Start: 79,34 Average AGIIN Temp End: 79.34 Average Temperature forTest AG/IN: 79.34 Net Volume LOSS{♦) I Gain{-):-Average BG Temp Start: 79.34 Average BG Temp End: 79.34 Average Temperature for Test BG: 79.34 
tQU•V3lctit PT'c'i~ute Loss From O,a,ncd Amounl (f'ioi,j OP/DV)\Hy<lrotest Only) PSI Diff + PSI I Gal Equivalent from Drained Product (Calculated) = Total Pressure Oifferenlial (fPO) 

1 Gallons :=c I 41.67 I PSI TPO• ~ (Use on Evatuatfon Sheet. Attachment E)(Hydrotest Only) 

Total Gal Drained= PSI 

Remarks: (Explanation of Any Pressure Discontinuities) 
• See attached recorderchart. Average AG Temperature lnc;IUdH both lnikfe and Aboveoround / Exposed Temperaturu. (If needed) 

Used Ule ume temptfatures tot AG & BG pfp• trom th• detatoggtrs tr1 the tunnel and ln•lde of 1'1• 1a."k.beceuse there was no p,act5cal way to actualy mt11uce the temperature or the piping as it was encased lo eonuete. Due to the non--e;q>osed nature~, aK of the piping 

we feet the temperatu,11 ttwutd be veryclose to each other gNen the amount ot 1tat>il.zation lime aJIOwed. 

Left pressure on the Une from 1200 AM lo 0930 Am the next morning and the preuure was at 162.3 psi with I pt~ temperature of 79.9 

Hydrostatic Pipeline Pressure Test Report 2014 
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PIPELINE PETROLEUM SERVICES, INC. 
Hydrostatic Test Pressure and Temperature Evaluation Form (Attachment E) 

iTest 10 Number: 14-332-01B l>wgColerCode: Nooe Oale: 6/27/14 

ustomer: Willbros Government Services '-<>cation: Red Hill Fuel Farm 

System Under E valuation: Tank 5 Fuel Piping • 32" IN: Inside Pipe Temp 

Test Data: AG: Aboveground Pipe Temp 

Test Medium: (Water, Diesel, Gasoline, JP-5, JP-8, Kerosene, Other): Watl!f BG: Below Ground Pipe Temp 

Pipeline Total Length: ("L"): (All Test Sections) 48 TL: Total Length 

Pipe Outside Diameter: ("D"): (Average From All Test Sections) 31.250 .t.P: Pressure Change 

Pipe Wall Thickness: ("t"): (Average From All Test Sections) 0.375 .t.T: Temperature Change 

0/t Ratio: (Pipe 0 / "t"): (Average From All Test Sections) 83..33 AU temp in degrees Fahrenheit unless noted 
Pipeline Total Volume: (From Report Page 1) 1838.32 All pressure in lb/in' (psi) unless noted 

Beginning Test Pressure: ("Pb" ): 163.5 Ending Test Pressure: ("Pe"): 163.4 
Observed Pressure Change (Attachment A): (Change P observed= Pe - Pb): -0 1 .t. P(PSI) 

Beginning Test Temperature AG: ("Tb AG"): 79.34 Ending Test Temp AG: ("Te AG j: 79.34 

Lenath AG: Percent Total Length: (Lenoth AG I Total lenath): % TL AG: 

Beginning Test Temperature BG: ("Tb BGj: 79.34 Ending Test Temp BG: ("Te BG"): 7934 

Length BG: 44 Percent Total Lenath: (Lenath BG /Total Length): % TL BG : 92% 

Beginning Test Temperature Inside: ("Tb IN" ): Ending Test Temp IN: ("Te IN"): 

Length IN: 4 Percent Total Length: (Length IN / Total Length): % TL IN: 8% 

.t.T-AG: (Chg T=Te -Tb) ' x %TLAG: = Adjusted Average AG .t.T: 

.t.T-BG: (Chg T=Te -Tb) x %TL BG: 92",;, = Adjusted Average BG .t. T: 

.t.T-IN: (Chg T=Te -Tb) x %TL IN: 8% = Adjusted Average IN I. T: 
(Final (FChg T) = Adjusted Avg AG .t. T + Adjusted Avg BG .t. T + Adjusted Avg IN .t. T I 3) f'Ohgf: .t. T ( • F) 

Average Temp (T avg) {Tb AG + Tb BG + Tb IN) /3 = 75.66 Tb Note: IN & AG are averaged together based on weighting factOl's, 

{Te AG+ Te BG+ Te IN) 13= 75.l!S Te 

Average Fluid I Pipe Temperature (Tavg= (Te+ Tb) I 2): T avg: 75.66 (For Test Ouration) 

Using T avg and DI~ find dP I dT from temperature compensation charts (exhibit 100.101.102, 103, 104, or 105) or calculate lo< the appropriate test medium: 

dPJ df = 1944 psi/° F From Pre-Test Calculations• Attachment 8 

Fonnula for dP I dT Chart Developmentor Calculation used in Attachment B: 

dP = ~]!(Dx/1-v'/!Et+Cl Formula and Results Vafldated by UFC 3-460-03 Section 9-3.5 1 Pressure ReliefValves and CA State 

T Hydrostatic Testing Wori<sheel. (D,lferent Formula Variation) 

dP=psig change per degree C or F C=Compressibility factor for water (Or other test med). cu in/cu in/psig 

8=-Coefficient of expansion of test medium a=Coefficient of expansion for steel, 

D=Pipe OD in inches t=Pipe wall thickness, in 

E=Modulus of elasticity for pipe material T=Temperalure. degrees C or F (20°C)(Or Tavg for test duration above) 

v.:::Poisson's ratio, 0.3 for steel pipe Note: Modulus ofElasticity = Young's Modulus = Elastic Modulus 

Test Medium: Water B= 1.231:-04 Bult l.bfws (~): 321.543 
C= (1/J3) 311E-06 (Reciprocal of the Bulk Modulus (ll ) in lb/in') 

Pipe Material 11: Ca,bon Steel E= 2..95E+o7 a= 6.SOE-06 

Pipe Material #2: NIA E= a= 

Pipe Material #3 : N:A E= a = 

lLl>Ulll',pe-& l est Medium AssumpbOflS Made lor l est Calculations: n,., type and grade of pipematenal was assumed becausa no hard data 

was a,r.,Hable from Iha oriaioal coostruct,or, d the fac,itv 
Test Variables for talculations (Pipe Mail!rialPhysical ~ from (.ri part/ ~C, ASME B 31.3)~- E • [lnlinlprf) a (Unur) Test Medium C=(1f) S.lc Mod<ltln lll): arn 

Carbon Steel 2.95E+07 6.SOE-06 6.10E-06 
JP-51 JP-8 I Jet-A I 

5.18E-06 1.93E+05 4.98E-04Kerosene 

Stainless Steel 2.8E+07 9.60E-06 
Diesel . LSD I ULSDI 

5.21E-06 1.92E+OS 4.59E-04
Dyed 

FRP 2.3E+D6 1.16E-05 Gasoline 5.29E-D6 1.89E+05 4,57E-04 

Aluminum 1.00E+07 Water 3.11E-06 3.22E+05 1.23E-04 

Other Other 

alculaledlee,cpeae,t....-<ilaage: Chg Pexpected =dPI dT x FChg T 

FigureCOJTected for V8f'KIUS diameters of pipew,:thin test section. 

Chg Pexpected = dP / dT JIIIIIIIIIIIII ChgP 

(°C converted to °F) 19M •F =(psi I °F) x 

Pressure increases (Chg P > O): WChg P observed > Chg P expected test is successful. 

Pressure decreases (C hg P < 0): If Abs (Chg P observed) < Abs (Chg P expected) test is successful. 

... l est Sauessful. (Passlf...t); Fai1 Expected .t. P: (Calculated Chg P) 

Total pressure differential (TPD) from AttachmentA (log Sheet)- Observed .t. P: (From Log Sheel) 

Note: The sign(+/-) ofthe observedpressure change should be consistent with the sign of the temperature change (FChg T). 

SG fl 60"F 

0.81 

0.85 

0.84 

1.00 

psi - Expected .t.P 

-

-0.1000 
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PIPJlLINE PETROLEUM SERVICES, INC. 

Hydrostatic Test Volume Change Calculations (Attachment F) Page 1 of 2 
TntlONwnt>er· 14-332-018 Owg COCM Cok>f None 
:Cus.tomer· Willbros ~vemment Services Datt: 6/27/2014 
System Under Evaluahon.; Tank 5 Fuel Pipino - 32" Location: RedH!ljf!.lf!Farm 

Volum• Cnanna C.lculations for p;,--un,iH#ostatic Tefl {Calcul•ted Volum-.'Preuure Slope_ Mett,od) -
Standard FonnW: 1.V/V .. Kp• P•KU. T Where: Kp = ((0,1}(5/4 ~)IE]+ 1/j3 =(1.9D/2Et) + 1!p 

And: Kt= 3a-g 

• P =Liquid Pressure Change L:= Pipe Length t"' Pipe Wall Thickness 

• T =liquid Temperature Change ~=Poisson's.Ratio = 0.3 E "Young'sModulus., 30x10"6 psi 

• V =Liquid Volume Added to Inside of Pipe 13"' Liquid BUk Modulus, a function of Press & Temp 

(Negative if Flows Out) g = liquid Volumetric Expansion Coefficient. a Functionof Press & Temp 

V= Nominal Pipeline Volume (n01U4) a =Ln&ar Coefficientof Thermal E,.;pansk>n 

D= Inside Pipe Diameter Neu: Med.A.ls ofE■Slicil:y • y...,_,•s Modulus =ElaSU: Modt'1Js 

l n t-.0.um. Pipe Matu1al c.ws... 
-0..ty.SG - C,,,,,,es,ffiy li'leiiJCoefl'ieimtolAPIGravitf{1 415/SG)-131.S p (SG x 1000) (l.kpdCoefftcientolExpansion}B&g ., (Young's Mo<U.is)E=

1'1.51(131~N'I) C•(1Jl!I ~:•• 
1000 t 09000 I 999012 I 1.23E-04 I ~ 11E-06 205E-W I e soe-oe 

'Pipe Data Test Oat. &-21.-.-01-1 APIGra...Mv 10-00 

Pl,-s.g,n.nt .,.,__,Wal(tn) VoliMIM (Oat)'-""""' IF~ ·-... ...NonEX{)Oi$1d ·-~32 3120<' 03,S 175312 Bu'ad 
,.....NoUle ~Tenk 31250 132 0375 3084 

Nou:le OutadeT.,_ 10.250 0.37520 3 4636 -

TotAls .. 1131.:U - ,_~•iflhling for Pipeline S4tgment c.n,;g,.-."Total Length Buriod 
005NooE~ 095 -

NoZ:ZS. '"5109Ta.., 002 002 
Nozzte OAsdlTar-1( 002 002 -·-

SumofFactors 1.00 Vvafgtll Factor:s. 8.15 G.0$ 

ThiatXl\llfa:ta"saei,oo:jkt 111~11"(1~tliT'PJf.Wts:. 

Initial Test Temperotuns 

Buriod I I Init ial COfrectad T1 I or, 

·-
I ,.._.. 15~1793' I -7934 ·- I AVG. T II 

Flnttl Tnt TIN'npW..r.ures 75.66 II 
s..,.. I final COffK"tWld T2 I DT2 

7!l34 I 7934 
I 

I 7S.A I 1.5655gfl,81 -
NOTE: PIPE TYPE 

Corrected Temperature Difference .EII 

,~ Carbon Steel 2.95E+07 6.50E-06 

TestiPr.eHw• Oifferanc• 2.BE+07Stalnloss Steal 9.BOE-06 

Initial Presswa P1 I Final Pressun P2 I dPressure u 2.3E+06FRP 1. 16E-05 ,.,.. I ,.,,. -0.1 1.00E+07I H Aluminum 

Ccrrp~-tyFa':Klf(t,BETA)
Cltc:utalt~-t\.99!2E1}+1J ir,e,glr\;;dval\..t Kp (11"),_ ot(lf!J 

Calculating C,i. n c. 1 H c. 2 II F,1 F,2 II 
cl'l." 11{1-F,"PJ or Kp(l/PJ• ,. I 3.632E-<>e 3.632E•06 

Cllilc:uiatt!1Kl).~fb-s)a"'oonswn 

femp,-81.uie~;ection ~"'""'II ,Je$fb.rtten 

C,, • Exp(-a'°•OT'f1+-0.8'a,.i"{OT+6.o))) or Kl(l/F)s 0.994810$ H 0.99481015 u . II a., II H~ , 

Cakulating ell Crl 1 Cn2 Coerriclfflt or Uoea-- EXpanwrlI 
H 

II 6.50E-06 II 3.31E.04 I II •oo ,~ 
f'C,uewlllbnsA~Vol:uffllt Gain-t,l.095 

dV~TOlal Pipeh Vokune'(l(p'dP ,Krdn N'11Votume Rcmo'IOO ~Loss(-)/ Actual Gain(+) IdV ,,v2.v1. vo,1c,,._2·cn 2).v1Y1c,,_ 1·c 111)1 UnaCi;Ol.ll'llabiel,-,4 VIV •T9ttlPipll1u1 Volwm, Kp4 P ♦ KU, T Ganl•) - Fr(Jlll (g~) Loss(•) ... I +Vo/um&. Gain/Bhrs 0.00= 
Volume. Gain/hour ... I + o.oo= 

km:lorStJ:jrade:fDu"i\gfesl 

CSFM Loss A.!low111ble 

Gal.lhour 1.03 Gal./Shours 1.22 
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PIPiiLINE PETROLEUM SERVICES. INC. 

H1Vdrostatic Test VIo ume C hange Calculations (Attachment C) Page 2of 2 
JastKi>lllh:mber 14-a32-01ts -CodeCCHOf None 
i;.-...,. Willbros Government Services o... 6/27/2014 
System Under Eva!uahon· Tank 5 Fuel Piping. 32" Location: Redti;jjFuelFam 

Volume CIYfJ11! Calculations orJ.i Fu.I P1;,.tine(mHsured VVfUffMfpressure slope~ 

Pi1» D•t. Tut Oar. 6'271201~ AP! Gravity 10 

Pipe S11gment e.,._'"' e-'"' Wal(tn) L•- (FQ Vofi.me (Gal} ~ 
NonEJ(&)OMd 32 31 250 OJ75 ... t75312 91,..., 

Nou:le!T>SdeT•rit; 32 31250 0.3-75 1 3084 ,._ 
NOZ7.le OU!Sde Tan-. 20 19250 0315, 3 .... -

Touts .. 1138.32 

W.iU'hfil'l9 to, segment % Tot.Ii L..-.gth ~ 8- ._. ,_ 
Non ExPOMd 0.95 - (>.116 

NoU:e Inside Tar.!c. 002 - 002 
NoZM~ Tari., 002 -- 002 

Swn of Factors t.00 Weight Factors 0.15 .... 
,Correer.d Tampe,atu.-es. Thtab:MI faacn-•~lor~Sllg'nllf( l!lrfJnl.ffl 

Initial Tv3t Temperatur.• 

Buriad I -· lnsKle Initial COf'f"k:1-d n OTt ,.... I 71134 I 75.N I 1-5-e.559681 AVG. T I 
Final Tut. T.,,,pwatur9si 75.66 D 

Swied I -· lnsldo Fi,-.1Corr.et.d I 0T2 

7113< I 704 I 75.R I 156559&61 

Co"oet&d Temperature Diff,mmce n 

Jl"eSIPressure Diff11r11nc• 

lnitilJ Prns\ft I Final p,.asure I dPres.swe II R AVG. Pressure n 
18'15 • 1&34 I ..., u I 163.45 I 

A""'"""""'""'r"'°"' ' 
ldvtdP Sklpe CJlculations fValt.:e-3 at~•Ftom Tes~ Oiit&} 

lnitialPreuwe 6 Final P,.ssur• I lnidal Vol I fi,-J Vol I d\1/dP I 
48 7 I 1835 I 17.88 I 1941 ft 0,013327526 I 

~ C..tf1cle,,,OIL:••'-"'"I ll r.,...,..eoo_,_ i a1c•ttnetK., K, 

Kr • la-a.,,, I .0.0003115 I II ... II 
II 6.50E•O$ II 3.31E004 I 

CatculatingFluidVoluma Gain I toss 

rN •Tot11I Pipeline Vd-'Kr• dT+dV/dP'dP dV NetVolume RemoYed ~Loss(-)/ 
Unoceountable Loss 

Gani➔•F1an Log Sheell 

Volume. Loss/Bhrs 0 .00 + " 0.00 

Volume. Loss/hour 0.00 + " 0.00 

MildOfSlttra(.'leclOtJ'O]Te'iS 

-,TQsl"'Oi..,~ io~ 

I Hour• 

I 4 00 

Actual Gain(+) I 
Loss(•) 

CSFM Loss Allowable ITastConclusion IAW CSFM / hr Pass 
Gal./hour I 1.03 u Gat.18hours I U2 (THt Conclusion IAW CSFM / 8 hrs Pass 

Note. Use this pass/fail criteria to assist in determining a successful test !Mth the temperature evaluation 
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PIPELINE PETROLEUM SERVlCES, INC. Pipeline Pressure Test Report• Test Summary Form Revision Number: 6 
1324 C.ivalicr Blvd I PO BOX 6808 Form Revision Date: 4-Jan-14 
Chesa~ake, VA 23323 Note: Green cells that are blank Indicate a value of O (Zero). 
Phone: 1757) 544~831 Note: Fill in blue cells with required information / Green cells are calculated values. --
I. GENERAL «• N, u"o,ATION 

Test ID No: 14-332-02 Job No: 14-332 Type of Test: H)letroetftic Pressure Decay (Hydr0s1a1t: IC 150% M.AWP, Hydr;wtc x 115"(}f 1.50% MAWP) Minimum Test Duration: (Hrs) 4 
(Hycto-Pneumatic:x 110%ot l50% MAWP, Prreumal'ic:x 110%.MAWPJ 

Date: 6/26/2014 Customer: \/VINbroa Government Services rP,esStXcDccJy. Sttcooth TcsL teat Test Sotc rest Ecr.J n-. Color Code: None 
ConuactNumbef: ,un System: '"''" ~ ~ue1 r-1p,n11 • 10 IILocotton: Rtd H•1Fu.I Farm, Naval Statx>n Peart Harbor 
Test Medium: Water II o.nu, HI 
Test Medium Source: Water Line in LOMf Acceas Tunnel Tank#: 5 AST I UST: UST Product: w,11r 
Test Medium Additives: Nono k.....cifit: GrlYilV: 141,SA:13t.S + Degrees API) 1 APt Gr.wity:(141.SISG)-131.5 1000 I Flash Point NIA 
Included Pipe Sections or Laterals: {Test Section) 1a~ .JP-8 service lateral to Tank5frOITI the 12' flange at the wall of the Lower~Tur\lWI tome 18" nano- 11..t Connection: (Location I SiZe /Type) POffed telt blind on l:h• 12" "..-ige IOGMed .., the lo"Mr 

lnalde of th• tank 1Nhere the diverter was connected. {Oiverter removed fOf tMI tell) 1...-u tutWltl. Tertip p,obe atso placed inside Of link. 
Time Zone : Hawaii Country: USA PurpoM of T H t : (Annual Dr Five-Year Requalif,cation, New CommissKJ<ling, PoSJ Repair, Other) Possible su~ ad Leak-
Test Criteria: (Jurisdictional Regulation) CSFM / UFC 3-460-03 Sk1Ueta Installed: r Yes P' No 

(49 CFR 195.300. 49CFR 192. 33CFR 156 170, 13 CFR 154, 9·VAC·25·91. UFC 3-460-03. CCR:CA Codf1 R,:girlmions. Sl.at11 Code, Cuscome< Policy. P10ject SpP.ci,c.tlll)(l5, Other) ocation(s): [Listva...,e/tanknumb«fect) Size: 
Test Procedure: API RP-1110 / CSFM Guidelines/ Wlllbros Test Procedure, Revision 9: June 5, 2014 
(AP/RP 1110. APf-570.ASME 8.31.1.A$Mf8313.ASM[831.4. ASME 88318,NFPA 3l9, CSFM, 49CFR 195) 

Test Medium D isposal: r Yes p No Disposal Company: 

Disposal Type & Amount (Gals): NIA 
0. t"lt"C UC;:JNN DAT A 

System Design Data Code: (ASME8 311 (Power~g)/8313 (Process Plping)/8 31A (/JquidfueJs Ttans()C({a&Qri) IB 31.8 (f-.Js T,anSffflSSl(K)J /Olher) 

Pipe Specification: (ASTMA53 (CS·WcJdcd& SeamlcssJIAJ35 (fRWP,pe)IA312 (5S•Vleldcd & Seam/t>s<;)/API 5L {Welded& ScJmlcss fot Fuc1Pfwlg)l0rhc1) 

Pipe Grade: (Pipe Grade A & B/Slr1mgh X42 - X60) UNK SMYS: (psi) 

Year Installed: c.-ca 1943 

Known Repairs I Modif1tation~: Date: 

None knO\WI, 

w" (Weld Jointfactot} o.a (RangtC,6• U'IJ per ASM£ B 31.4 T,bk! 402.4.3) / Source: 

0,-(0esignfactor): o.n in IOI Hu Lkluid Pipetines PCf ASME Bll.4 or Sutt Odltf Ctiteria): 

IL TESt StCTION!.( lf loadsng Arm Ptesenl ,n test Sied10n Include Total Leri,glh S Volume from aft3Chment I) 

C c 
.2 .2 

~i 
it! 

__ Hon • ~ T.,.. 

-o.toidaTanl 

Toi• Pipe Se-ctions in Test Section: 

Total Volume Test Sec1ion (Gal)· 

.. 

~i 
::Ii:a. ;B 

•-

E e 
2 g 
~ B 
.. 0 
:S ,,!. 

-~ .. 

3 
71M.07 

;[.. 
:!. 
.: 
] 
e 
~ 
18 ,. 
12 

Avtragcs: 

I 
: 
~ 
~ 
~ 

0,375 

0.37~ 
0.375 

0)75 

Total Voltln,c Test Section (CFJ· 

... 
C 

~ 

~ 
0 

18.000 
18.000 
12.7SQ 

17171 

10:t.15 

.. = C 

1 
17.25 
17.25 

" 

1&600 

i 
~ 

:!.
.: 

CS/STD 
CS/STD 
CS/STD 

Total ltngth THt Soetion: (Fl) 

Vatves and diffusers removed andteatbhndl ffltaUed. 

NIA 

.. 

:l!l.000 Pipe tnformatiOn Source: 

f1Koowo Repairs / Modiftea<ioos: 

R 
II 

Aooumplion 

~i 
~ 

! 
~ -o ~z 
~ ·! ,;-
C O 0 
0 <D • 
o -8. 

,11 
Buried--

Sum Of Facto,s: 

ts.o 

NIA 

g 
~ 

go 
j 

58.0 
30 
4.0 

~ 

~= 
~! 
C o 

~£-
J; 

8923'1'·~1615% 

100 

- . 

I 
,g 

~ 
e 
'5 
> 

7114.1$ 
3642 
23.50 

~ --

UNK--ASME 831.3 

UNK • AMumt AP1 !51. ERW

No,... __Nll<lly ..- .......-

1~ 
~ 2. .a.c-
E [
'ij a: 
> 
12'14 

1214 
588 

Weighl Of hcton: (•100%) 

Total Length AG I BG tlnslde: (ft) 

Use Fact01,ng ( ()( Volume Change & Pressure / rempc,ature Calwlations Total Number FactOfa: 

~ 

" 
~ 

! 
-< 
~ 

o .... 

I 

' 

~ 

" 
~ 
al 
~ 

m 
C 

j 

58.0 

089 

580 

~ 

] ;f 

i i 
j 

3.0 
4.0 

0 11 

TO 

2 
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1.1111._. I , ......._.._., ... , .......... ' • '"' """'-"lllUtU'-U 

IV. Tli$T Fil'{E&SURQ INFORMATION 
Test Pre1sure:(psi) 192.375 % SMYS: 10.93~ MAWP: (psi) 101.25 Stated MAOP:(Psij 108.25 Max System Design Pressure: {100% $MYS x WJF- x DF)(P~Only · Does Not Include Filtilgs &Components) 7 855 

HowMAWP Determined: (Cusromt:t PrCJl!KkdI P,peble Ouesuoonace I SPCC Pfan IGatutatf!d IPtlfll)DeadheadI PRVSe/rings IOtlH!r}: Max head from :a ruUtMk caJculated by {.433)(SG}(Height) =250' high x 1 {SG ofwater) x .433 =108.25 x 1.5 =162:.375 - -- -

Does pipeline have a elevation d ifference of 100' or greater? j Yes P' No Pressure Relief Valves: r Yes P No 

ll-~===;;=======,,==============e=====o=====I(tyes rhenanachpraliledraiwigoflhepipf:fir,e ildl(;al;iglocatiOns olptessi.xe sensors/AW49 CFR 195lappkat:Jle) 10 I Size H SetPressure II Loca6ofl II Sefial Number I M.anufacturl!f 

HP Elevation: (Ft) 9 5 · Min Pressure $' High Point 182.375 % SMYS: ~-'-10;..&c.;;J.;.;!l;._-11------+----1------+--------------+----------1-----~ 
LP Elevation: (fl) ________ MilxPresSUfe@Low Point: 166 % $MYS: ~--'-11;c.2:,:1.;;'-c....+------+----+------+---------------+----------l------l 
Difference: (Ft) 9 S Pressure at TE Elevation: 182 % SMYS: 10 9 3"' 
TestE"ui ment(lt)Elevation:/Ft t .24 SccTes!PrcsSl.,W'"eGak;t.,la/iOnSht.'Ct --'----'--ll-----+-----+-----1--------------+----------+-------l 

Flange Class: 150 lb 
1501>Qass flaf'll1l'SMax Test PresSUie,.. 425 nst (MAOP: 275 pssJ/300/b Clar.s FbtlQe MaK TeSI ~e.:: 1IOOnsi(MAOP: 720ixr/ 

Is Test Pneumatic or Hydro..Pneumatic? (Yes or No) No jJoints / Welds Soaped? (Ye, or No) 

If Yes Use ThcFcllow,ng/nlO(rn;)l.()n/TcstisPerfOlmcdWi(hN,frogen: '~------NI_A______lf-----+-----+-----+---------------4-----------1--------1 
Estim.ited Volum4! of Nitrogen Needed From O psi 10 Test Pressure: (If Lile Emptyi{CF) N/A Equtvll,c,nt Bottles: NJAI 
• 1ATM) 11 ATM • VolomeCF of Nitrogen Needed (Note 1ATM• 14.7 po} Note 1 Bonle = 300CF -----ll-----+-----+-----1---------------1-----------+-------l 

Estimated Pipe Fill a1 Stan of Pressurization: (%)1&isll'lg pro<luct) N/A 

Estim<ttedVolumeofNitJ'nnenNeede<S: (AIEs~mat&dlinefil} - NIA EqotulentBottJes: I NIA 

'v~ 1aaT SUMMAI< 

Weather(TestStart): Test SecttOO lnside - WeatherNotAFactor Weathtt'CTeS1Endl: - N/A W•ttharComments: NaM. -

Note: Only Use Volume Calculations & Temperature Evaluation for Underground Hydrostatic or Hydraulic Testing (Not Applicable 100% AG Pipe for Pneumatic or HydroaPneumatlc Testing). 
Does Test Section Have UG Pipe? (Yes or No) Yea 
Tu t Volume Calculation Summary: {See Attachment BJ 

VolumeCalculatedtoFitlPipellne:(OV/DP)(Gal}(tlEmpty) 764,07 ------i Actu3'VotumetoFil1Pipeline:(Galon) • 76407 Difference. ______ Difference(%) ------------.1 
Volume Calculated to Reach Test Pressure from O PSI: {Pipeine mustbo ful)(From Pr&-TestCalculabon Page): 0. 5669 Gal Oi({f!fcnce: 1,9531 Gal PrassurizlQOO DVIDP Oliff (%)Volume: 77 51 % 
ActualVolume Required to Reach Test Pressure: (FromPre-Te,tCalc\lla~on Page). 2.52 GIi Equivalent% Pipe Ftll {AtPressunzabon >100%::c Pipe Ful}(<t00%z Pipe has Trapped Vapor) 22-49% 

Test Volume Correction Calculation Summa,y: tSee Attachment BJ dP/dV (•1/dV/dPJ (From Pre.Test :alcs)(psi/gal) = 2:H .-44 PSI / Gal dP/dT: =(dP/dV)x(dV/dT)(psi/"F) f 24 t& PSl/ "f 

AVG C.olcul.ated DV / OP for Test Section: (Gal/psi) 0.0034911 dP/dV: ctw,ve inprenur,with regpeet tovolune. ~ in presM.tewith ret-pecl: to 1emponitu-e 

rN/1:P ~ n ld.rnewih r~10pri1$SU1t. dV/dT (FtomPre-Te,!Calcs - Sumolalpipesections){gall"F) • 0.08-' Cal /•f 

dV/dT: ~ in '1011.ffle with r~Ito lemper8:1,n 

Equivalent Pres<,ure Loss From Dramed Amount.: (Caicl.llated DP /DV} ------- EquivalentPressure Loss From Drained Amount: (F,eld OP I DV} 

.,_______..;1,________ Gallons= I 1l!IG.-'4 PSI NJ.A Gallons = 111 1-1 PSI 

TotafGalOrained" I I PSI Total Gal Drained• PSI 

P, ..,u,e & Temperature Evaluation (From Attachment E) ~ ~:::::: o:..:_,_ ~ateulaUng f"lukl Volumo Gain/ loss (From An.a-chm•:::I FJ__ 

ChgPe:rpected= dPldi - Chg T dV:T°?IPipelte dV ~V=~~=.. ) UnaccomtabtelonI I ffi 
(•c converted to 'F) 2,4.f!i (psi J•FJ x • • •F • Change of Pressure Expected lvolulM K. dT•dVdP-dP FromltgShed) Actual Gain(+) / 

. . ._p Louf -1 
Pressure increases (Chg P > 0): If Chg P observed > Chg P e,cpected test is successful. VoAJme. Loss/8hrs .t).Ot + = --0.01 

Pressure decrea~s {Chg P < O): IfAbs (Chg P observed)< Ab$ (Chg P expected) test ,s successful. llobnre. t.asslhour 0.00 + = 0.00 

Tes1 Succo<.,sful: (Pass/Fail): Fall --- E.ap41ettd A P: (Calculated Chg P> r-::i'1°302 M:lodor S1.ti11atted0Jrrig Jest 

Total p,essure diffarenlfal {TPO) from AttachmM!I A (l.09 ShffQ..... Observed .a. P: (From LogSheeQ -.3.:1000 lfCIFM Lon Allowable Test Conclu"-lon IAW CSfM /IY Pass 

Note· The sign(+/-) ofrhe observed pressure change should be consistent with the sign otthe temperarure chanqe (FChq TJ. Gal./hour 1.02 GalJ8hou,s 8.17 Test Conck,sion IAWCSFMJ 8 hrs Pa ss 

Test Acceptable: w° Yes r No Test Readfngs Recap: 

(IAW Applicable Test Criteria & Regulation) llrr====;Sl=;lf1=°'T,=;Sl:===;=l =;T1Me='=.=;=J=,na=-3f;===;===;,;Sl=;lf1,;P;;;r,=;,,=;ur=;e:===;===;16=;5=;.2:==;=a;,A.,.,===l<j=•=;AGJINr.l:T1,=;.,=;p;;;S,=;..,;=,=r==;,;79;,;µ;====r==,;,A.,...===090=.;BG;sl;,,'"'P-Sl;,;lllt=.;=· ==;===;7=;0,=;11-4,=="4 

I En<t Tes. I Tlmo J OfJ'l £no Ptesw,e Hl2 Average AGlfN lttnp End 79 .75 A'ltntgtlki T~ End 79 1$ 

Any Leaks or Weeps Detected During Pressurization or Test Period: i Yes r:;; No Difference: -12 Difference: .0.08 Differeoce· ..Q.09 

Remarks & Leak Corrections (Include Repairs Made Prior To Test): No \/isual leaks were Identified on the test section aft« the 18"' flange gask.e t ~ ide of the tarit wn propertylNled. Thert WHe t,.,o separate pertodl ol preBOtaabon to I Howf0f the ga&kel to be ci'langed I rtpboed 

n--- 1-6 • 
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Pipeline Pressure Test Report (Continued) 
IVI: Al'""""'~' ll 10 , Hrs l<t.r'Ol<l: (Alflllay "Not lle"lnclu<.led or l'tequired) . -

P Attachment A I Test Pressure Calculations rv' Attachment FI Volume Change Calculations I Pipeline Bevation Drawing 

p Attachment B/ Pre~Test Calculations & r Attachment GI Test Procedure & Valve P Pressure Graph r Pipeline Test Se ction Drawing 
Press urization Log 

P Attachment C/ Pres s ure / Volume Plot 
Line-Up Sheet P Temperature Graph r Teat Equipment Dr:.wing 

J;1 Attachment DI Pressure & Temp Log r Attachment H / Loading Arm Information r Disposal Manifest 
P' Attachme nt El Pressure & Te mperature 

Evaluation r Attachmen t I / Photograph Page(s ) 

Ivn; <i~ NtsP<AI. 1~:i; Ri MAl't1($: (list Geneti!I P1pehne COndI1ion I l'tel:ommend~tions rrom Visual Inspection) 
Test eonsi1ered ineonclu91ve IAW apphctblt; hJ~!CboNII rt1nt1latlon 1t>PIMMI 1nciu!ttn1 ttal'td3tdl, and the intffl o1 the tut 
Th• 11 not a prOCllllOn IHIC dtteotlon teat and a.hou1d not ba ~Medn II.di Thlth\ldrotetit ii eonutefed a pont-lrt-ttne. prM&Ufe decay, ttrength / ltrett I 1-ealc te&t ;igain$t instafted tMlbkids to determlfle ifthere are po$.sible ~aks at tile stated MAOP I MAWP 

Te$t retult.t are bned on c:ritefJI Htabl'5h6d by (If\ Patt)Af>t..RP-1110; Cahromla State F1re Marsheff Office (CSFM), as wel ais, c-alcul,utd th6rmal pr.SW1'9 lou I g,.111. oatc..iated 'wOtume loss I gat,, no ...,al ktak1 ld~Nd ri ellpOSed pipirlg dtmng the test period, good engneering pracbee. and ac:cepted 

Wlduttry pract1e1•. The pau/tal ont..-ia mayor may not be Iha requred regulation ~vet tM cnttrla t.l$8d II tht Kc-PpfM ,r~praeuc:a and IIgre:itter thanOf ~• to tho requ.,-ementt fl N Jun1ehcbor,._ teg\llat10n. 

1ni11t preMUr lzallon attempted on the rnorneng or 612511 ◄ and the fllttge gasket !Mid• of th• Wink began le.alOng 11162 pelW'len lhe ttablkr:atlof'I w:p atar1ed Attempta at ttghtening tlMlge ~ uMUOCeMilut. Remo'le fttnge and 1emow def~gasket IMtaH a newgarlok gasket 

~...,,,euu,a• to lfflpruaora llncl llar)Qa ¥41 bgt)l 

1he line Pf..-Ura never truty atablcr:ecl at any tl'ne ttvoughovt the Pfofect. 

Ew::tence of the amount or trapped awn the hn• II th•calculated volume to reach tffl p,ftlllf'a was app,o)Offlat~I~ 57 gallons and• requirtd ewer 2.5 gatlons ff) raadl tell prfftAl(t 

We highty fftOfflmend • PneUmat10 teat to conff'm thee>Oltence oftnlPPtd ai, ., the tHC aec:bOn. 

VIII: TEST EQUIPMENT INFORMATION: -- (S"e draw1ngoftestin9 appar()(us 1f,equlf~ and CahbratlOn CPtt1'•:ale5) -All calibrarions are performed third•party and are traGeab/e to NIST 

Equipment Description: PPSI Unit Number: Manufacturer: Serial Number: 

Ploe Pressure Detai~er Unii 1 Madge1ech N84154 
4 Channel Tem""' ature Dalal nner ITherrnocooclel Unit 1 Ma~Tedl N82430 
2 Channel Temoerature Datall>M&r nhennomuou, Aux Unit 1 MadaeTech N84147 

1Dlo1tafFIowmeter FTotatizer (1rfl unit 3 I.WI Inaustnes 32068/ I 
Dioiial Flowmeter / Totalizer (1"l UM4 GPI lndustnes 3710745 
•LM 1osi Dir ltal Deadweiaht Accurate 1est Gauru, U~t 1 u11stal O/U4a 

IX: SIGNATURES 
Tuted By: Dennis Cobll IR•po.-1 Prepered By: I 08M!SCObb Reviewed & -"4>p roved: oenn1svooo 
Title: V/Gj! President TIiie: Vice President Title v,ce President 
Signed: 
~ 

Slgnod: 
~ 

Signed: 
~ 

Date: 6/25/2014 Date: 6/25/2014 Date: 6/25/2014 

-
Calibratk>n Date: Calibrated By: 

4111/2014 Madneteon 
8/2112013 Madaelech 
8/20/2013 Madoetech 
6/1612014 Annels lnatruments 
6/18/2014 An!IE Is Instruments 

"'""014 Anoels Instruments 

ustomer WitneH: James n""en 
TIiie: Pro1ect Manaoer 

ompany: W1llbl'Os Government Services 
Sloned : Of Required) 
Date : 6/25/2014 

. -
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PIPELINE PETROLEUM SERVICES, 1NC. 

Piping Test Pressure Calculations (Attachment A) 
Note: Green cellsthat are blankindicate avalue of0(Zero). 

Nole:Fill in blue cells .,;1h required information I Green cells are calculated values. 
'Test ID Number: 14-332-02 leSISection: Tank 5 Fuel Piping - 18" 
IOwg Code Color: I None Cvstomer: Willbros Government SeNices 
,Date: 6/2512014 l.oca1i<m: Red Hill Fuel Farm, Naval Station Peart Harbor 

Oahu, HI 

TIEST ·CAl.:OULATfONSINPUT 

NPS 18.000 in. NPS= Nominal Pipe Size (Diameter Inches) 
D = 17_677 in . D= Outside Diameter of pipe (in)(Avg of all sections x % total length) 
t = 0.375 in. t= Pipe wall Thickness (in){Avg of all sections x % total length) 

WJF = 08 WJF= Weld Joint Factor (From Report Page 1)(Range (.6 -1.0) perASME B31.4 Table 402.4.3) 

OF = 0.72 OF= Design Factor (From Report Page 1)(.72for Haz Liquid Pipelines per ASME 831.4) 

SMYS = 35,000 psi SMYS= Specified Minimum Yield Strength (From Report Page 1) 

Pwp = 108.25 psi Pwp = Maximum Working Pressure (psi) 

G = 1 G= Product (Test Medium) Specific Gravity 
LE = feet LE = Lowest elevation 
HE = 9.5 feet HE= Highest elevation 
TE = 9.24 feet TE= Test equipment elevation 
.a.E = 9.5 feet .a.E = Elevation Difference (Ifpipeline has an elevation diflerence >100' attach pipeline profile dwg) 

Describe How Elevations Determined: (Line of sight estimation, known data, current survey, information source, eel.) 

Foot of hydrostatic head was calculated at 9.5' based on 4 psi staiic head pressure x .433 psi/ ft (=9 24') + 6" at bottom of pipe not recorded 

by the gauge due to location of the gauge itself relative to the center of the pipe. 

TEST PRESSURE CALCULATIONS RESULTS 

Nominal Test Pressure: (PSI) ! 162.375 ! 
162.4 psi Min. Pressure at High Point Calculate Max Low Point Pressure: 

166.5 psi Max. Pressure at Low Point (Factor .433 psi In for water or Total Fix .433 (Specific Gravity: 1.0) <X correct factorforother test medium): 

162.5 psi Pressure at Test Equipment Point Test Medium: Water 

10.9% Test Pressure as% SMYS (Use Fonnula: p=.433(h)(SG)where p: Pressure / h: Head in Ft/ SG:Specific Gravity Test Medium) 
1485.0 psi 100% SMYS h: (Ft) 9 .5 

855.4 psi Design Pressure (Calculated -Pipe Only) SG: 1 

TESiT RESI.JLTS 

PMAX = 165 .2 psi PMAX= Maximum test gauge pressure 

PMIN = 165.2 psi PM1N = Minimum test gauge pressure 
Difference = psi 

Remarks & Assumptions: We have to assume that the weld joint factor for th,s p,pe is .08 for steel. however oo data was available We also 

have to assume that the design factorof -72 from ASME Isthe same because the Une is in combustible liquid service 
Test pressure determined by max head from a ful tank calculated by(.433\/SG\/He.,,htl =250' high it 1(SG of water} x 433 = 108.25 x 1 5 = 162.375 
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PIPELINE PETROLEUM SERVICF.5, INC. 

Pre•Test Calculations & Pressurizat ion Log (Attachment 8) 
1«u: ar-,c4sll'IM:w•blri1nde•oalue olO(OO). 

Nole. F•in blo.lflctlsNth reqis6d1nbtnRar, / ~ cfllls«eellllc._.llltd wal\.lK. 

:Te$t JO Numbet: 

I 

Customer: 
System Under Evaluation: 

:calculated DV / DP Data 

14-332-02 Owl Code Celor: 
Date: 
Location: 

Willbros Government Services 
Tank 5 Fuel Piping- 18" 

Use this form to establish the pre-testDV!DP, line fill volume, and test press ure volume, as well as plot the •ct~DV10P andfill volumes. 

None 
6/25/2014 

Red HiUFuel Farm. Naval Station Pear1 Harbor 

I 

DV / DP {Change in Volume I Change in Pressure): DV / DP isdefined as !he change involume for anassociated change in pressureofa known ·1olume under pressure. Two DV/DP calculations are used in lhese guidelines, alheoretical and a fieldvalue. Alheoretical OV/DP will give !he 
expectedvolume change for anassociated change in pressure for the specifiedvolume under test assuming that thevolume under pressure is freeof entrained gas. The field value ofDV/DP is !he actual volume change for an associated change in pressure for !he specified volume 
under test If air exists within lhe line under pressure. thisvaluewill be different than the theoretical value. 

1llC t:hc:orctica.J OV/OP (or ~Ad (~illed) pipe is cakul.l:cd 
~ lhc tullowil1a cqualAOn: 

Re5tJiined Pipe (Undergr~d) 

(Vobn._. • 0.0408 x d'",: LJ 

~ ~ 

~~Pipt (~(Jtmd & loWl:Jj 
(Vok.me z 0.0408 x d' x L) 

v•I .Wt; 

(.l)eltiefa#atMng.ttcrm.WllorDVIOPCW!Jllliom V.wl!SfromPropaliesO'l.m&-kM'r•tMedium : WaWf 

l~coetof ElJ)¥1sion: f13f-44 C:.Co11'4"1!ssibiti1yofTescMeda: 311E-Ofi 

D.':'..v•[(__E_Xs -•)•c-J· o-1 17.....2"""1 ;;-
~ 
'.!i 

o;i ".,.,_1 IPlpe M• tfflall1 : ~ 

DP K ' 1 4 

l hc lilooreti<ol DV/DP to, i,..,;.,s (....,._) pipe i, <ol..lMcd """"ii> 
1M foUowiq cq\Wion: 

~ . ~·[(__!!_v,-v•)·c]
DI' c • ,]' 

..,,.,., 
V .. volurM-ortheseJinent fo,-1),.,c indivktue.l rtpedi.unck.r, D (gallons). 
D ... outJidc cf.,._tcr ofpipe(inA 
ll • clastlo - ••• of51oel pip<(,,..), 
I w wall llticlm,ssorpipe (;,,i 
¥.-opoi.uon•s ra6oo f"stct l pipe. 
C • c.o.nptilJibilityoftm Media( in,flft' Jpc:i}. 

NOTE: for • re~ sqmmc. wkh mul1iplc diarnc..-ic.n. sum th.c indi,·idua.J 
DY/Dr's or each pipe di.am<ic, to oblain a. lOW OV/Or for ft c:ntitc 11:$1 

scxt.ioa 

'rest Sections 

:? ~ 

IH ~ & £ ji & & 
w . " ~ !&" I ~ ~d . I 5 i -·- cs,em ,. ,. 0376 

Nau.it 11-..de 1... CS/SlO ,. ,. 017-S 

~UWOI.IIMMI Twik CSl!TD ~ 12 75 0.315 

s 
~ 

: 
! 

£, ,. 

DVIOP. 

W•ghtd RnTa ned Plpe• 

AVG DV I OP for TutS.etloft: IGalJ 

295E<Oll e ,..,.""I 
~'7$1 

031 

3.IIE-001 j 
,, 0.375 

03 

3.11l,()fi Mat•riaUl: 

uHmu•ul 
] 

_QY~~ -~~~l?'~~_z] 
Cti Wfi,,. ofUrmhintdPipe: 0t1 (VelunfromReportPage 1)

lj 0.001011 j~UN Avg DVIOP in F• Chan - Page 3) 

dV/dP: Change in vokme v>1th respect to presSU'e. 

Pro-- ...· CNrtforPI.., Ma terial Property CtlaM f or Test Mt<llum 

Collfftdmtof 
u,.., 

PipeM•ellal [llslk: M.oduffl:[ Codf!Cienl.ol Poiuon's Ratio: viExpansion: , 
Expan•loll:a 

Te:st Mtdiom Compffft!bll'ty:C•(t/P) 

Carbon Steel 2.95E+07 6.SOE--06 6 .10E~ .27-.30 JP.S/JP--8 5.85E-06 
StatnklssSt~ 28E+07 9.00E-06 .30-..31 -- 5.21E-06 

FRP 2.:3E-t06 1.16€.-05 1.16E-05 0.33 ·- 5.29E-06-- 1.00E+07 0 .33 W•s 3.11E-06 

: I ~ -- & ,LI16" isl~ "' = ~ e. ii tlli~ •F l~ j ~ ~ .. g_e di j i - ~ 
i :i H !a J l ~ le (0 Csr .5
""' ~ !; ~ ~ ~ 
~ ~., # 

I 
1 ~,ie. 

1 
!_9 l ~ 
i !l ~ 

!; !:. 

OMS 

l I 
0011 

I 
..... 

I ".,,. .... - l 
0175 0.002 ....,. • 

71>' ,• 121 ◄ ..,.2 1i!'t4 ,,.. .... 

Totals: 

E . El.t5tid1lodub ol ~ ,, (PS(I r ' ¥,+01 I 
V. Poisson's Ratio of Pipe f l: 

a• Unnr Coefficient of Expansion: Pipe ti: 
~ NIA 

[ .. a.Mir: lbU.dofP'9f t1 (PSI)· 

v • Poisson's R3tio of ~ fl: 

a• U11t1r Cotfflclfflt of Expe,,MQII: Pipe '2: 

Nurrt>c:fofDiffC'lm1Pipe MatCl1.ils; 

£ Avgfarf'ipe M•eriats: 

v Avgror-PipeMattrills· 

a Avg For Pipe M~erials: 

&Ilk Modukn: IP) 
c«mcicnlof ISG ~ 60"FEcp-.s;«,n: B 

1.71E+OS 4.98E-04 0.81 

1.92E"°5 4.59E-04 0.8S 

1.89E-t05 ◄.57E-04 0.84 

3.22E+05 1.23E-04 , .oo 

[ . [ [
0£ ~= = a H !
j ~ 

5 J 

H •J r /:. 
!:. ,._ !:. .. 

' • 

.. 

i,«.os 

~ 
TI 

8.10E-06 

i ~ ~ 
! ~, 

~ J 
]j ~i/:.,._ > !:. 

704 16 

I ..., 
I 2:1$0 

?M.15 5U2l
otal f AG Pipe s«uons: 
otal , BG Pipe Stcuons: 

o~~~-~-ti~s:__ 
cc AVG Wal AG & IN: 

o.m o.m , .... '~"'"""' II " H nu, U 

1)---~l ol• AG a. IN pipe ~ cak:uate d as urnstratied. 

N • ·••. w··•·Buried (UG) p 1pe is caklJated as rH lm ned. 

dP/dV (• 1/dV/dP) (dl.//dP calculated aboveJ(p$/gal) : 

dP/dl./: Change Inp,eSSln 'Mltl respect to voUl'le. 

dVldT (from ..,..tftile•S1m ddl p pt 5tcticml(gdfF) s 

dVldT: Change n vokJme v.ith respect to temper:111.n 

i~ 211.,H d Pltil: • (dP/dV)x(dV/dT)(ps!F) H tli 

I 2 
lrourl tPipeSectioM: I 3 

AVG Wall Burled; 

NumbefEvpased F.1t1ors: 

7 (rt)

I
Tout F~Piptl ength: (AG&~ 

ToUrl Non·UJIOSed Pipe Leoglh: (UG) I OIi (Ft) 

ToialE~VokJme: (AG& IN) 

Tot.ii Non-[lposed Volui'M: (UC) 

I &u.i 
70t.11S 

(Gal) 

(Gal) 

Cha~ ln pre"'-" with respect to temperall.-e 

r ..... 
Total Volume to Fil Test Section (If Line Empty>(Gal): lf-.07 

Test Preuur• (From Re port Page 1)(PSl): r 11U7' 

Total Voklm• to Reac h THt Pr•uure From_O psi (Use OV/_~ Chart ~ low>(Ga~ 0.56617 
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PIPELINE PETROLEUM SERVICES. INC. 

Pre-Test Calculations & Pressurization Log (Attachment B)(Page 2) 

[Field DV / DP Data 

Field DV /DP: Before the test section is under full test pressure, a field value of DV / DP should be obtained. This value of DV/DP can be compared with the theoretical value of DV/DP calculated under section 3.5 (completed during pre-test 
calculations). A field value of DV/DP that is smaller than the theoretical DV/DP indicates an incorrect pressure reading, incorrect DV/DP calculation, or incorrect measurement of the volume under test. A field value of DV/DP that is 

Igreater than the theoretical DV/DP indicates the presence of entrapped air or other gas in the pipe section. 

Obtaining Field DV / DP: During initial pressurization, the test section should be pressurized to approximately 50 psi and allowed to stabilize. Take an accurate pressure reading. Then bleed approximately 10 psi and allow the test section to 
stabilize. Take another accurate pressure reading. Carefully, measure the volume of the fluid that was bled and convert this to gallons if necessary. Take the volume bled and divide this number by the difference in the pressure readings. 

IThis is the field value of DV/DP. 

!Beginning Pressure: (psil I 102..2 Volume 8Md (Gallon&): ~ Fltlcl OVIOP: t.oot .... ~FWd[W.()l)Acctptable{Mu~beC'naerThanor£~alToCakual:td): t Yl6I 
Ending Pressure: {psi) t 92.2 ~ EquivalemGallon/UnitPreswre(psi}: ! 11.11 Galon Cak:ubted DV / OP: 0 00)491\ j '14 ™' ~{Oif•ll'ICW$~"0iff•-· 

!Oitference: (psaJ 10 ( FllldEqui'vafenldPk!V{clkN/dP}: r 111,11 )pMI Gal Drferenu: ~ o.oossoa, i Air Entrapment Paruntage: r ..... 
Calculated dPfdV (=1/dV/dPJ: HIM pal/Gal 

(N·f.'f~ pc:«ea~SMJdDckcpllCkNrl1'drasltt~tposs.Qlllioa:,easct>exa.racyltlhelllSl. {APl·RP· 
IIIOJ(Pipem.&y beUapatlJlllyUatllle llt'gfD,gd~-ari1dlion. 8tood1t;wi.'d1<.ip7lpo1$iblaarc--p.KktllchJ. 

Percentage Difference: PaCCl#agt)$1NC1" 1~ • ~ 11p;,c;/(cdrx calctAaOma1a~dcsalDCdabl:M:'.I IO.lt% 

[ quivaknt PrcsMKe lo~s From Dr__. Almoot (Cale~.ud OP / 0\I) EqtH'lalcfW.PrttSSlH loss From Drliled Amount: {Fiflld OP, DV)l----:---, Gallons,. ~.~ PSI ! ~ PSII : ~--
•N DATA" 

IFinal Pressurization L~ 

l 
.s 
~ 
C 

ii 

St.11tlest 
(Tme & Press) 

(From Te5t log) 

w.:-E
!!~ 
~~~ 

070Q 

0742 

_Q747 

m, 

TCUIIGtl Orltned" PSI ~ T<U!Gal Do-!lned"' PSIl' 
l1sPlpelinct Fuh? r Yes ~ No"e~E ~;~r Volume To FIi or Pi ek PJ~lne: (Gal) 761.69 

~i~ ! gi \l! gj~ !lloklmefillConvntol§: !-=--------------------------]~ i.2! rlt3 ; ui ~ CZ:a: ~ 
Pressurize From L_ I psi 

47.0 47.0 US f.65 1.65 FiH from waler main 
102.2 55.2 0.85 2.30 2.30 ....-. Source or Initial Pressure: 
92.2 •10.0 --0.09 2.21 01/IDf>Chod< LIMWII 1111 IMit slack a1 beginning off)<t!WOZalion

0 

163.0 I 70.8 j 0.31 I 2.52 ) 2,67 I !r.u Mne with txftllng water main in the tower acce11 tunnet Jhe ma)dmum preuure from the water main Is 48 psi, Abow water_ 
main to pte~~~~~~ •"•t~ w■a ~ _in~_of tan_k. 

,..., ~Volumt~ted 

General Pressurtta,tlon Comment$: (list any teasom for repre$$4X!Ution)(liat in,eetionrmid• lemp If drffer,mt from the pipe temp at time of pre-.nzatioo) 

!The listed values for ptessurtz.aOon are from the period of lhe morning of 6/25/14 even though ini1lal fitting took place on 6124114. There was one deprenurtzaOons and re-preaautizatlon due to th• ._aklng gasket inside of the \an}(. 
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. ... 
C E C in .2 in , .2 

!!;. & !!;. 0 ia 
>!2, 

51 0 17'°47"88 
1 000.:Wfl11'.\5 51 ().t7ft041M 
2 0006<\llm ., 0111SJ80'2 

3 0.010C7340~ 53 0 1850)015 

◄ D.01398'.4'5-4 S4 0,1SM212t 

5 00l7◄S56~ 55 0 i920124' 

• 0~,800 56 o.,~~'.\'!S 
7 001« ,ltM4 57 o,~ 
• 0027t:No1t .. CJ2CP4Ma2 

9 0031◄'W14 S9 D20S97611 
10 O.O'JA'ilt 1')49 60 0-
11 00·~01, s.. 61 0..212'9".A1l 
12 0 .041~1 62 O.Jl6,4SO)e 

13 0045,Wl~ ., D.21VIM1!> 

" O.~t'S819 .. 0123<112'1 
15 0067Jll7024 65 Otto'l}ln 
16 0~~159 .. 0 .2XMl49 

17 00:,,934$29.1 ({1 02'.!.19QOCM 
18 O062'M<M11 .. (Ulm111 
19 0Oll'lS1S6:J .. 0 240Mn1 

20 0069affl!fl ro 0.2'431M-4 ,, 0 07331:,sJJ 71 0.24 1lS7'o,tl 

22 007~ 72 o:a1~111 

23 00l02'00101 73 0.~W•~ 

" 0.0837812.lS 7◄ Q-
25 0047279-173 ,. 0,:,011)5\2 
26 0OIIOt""'°' 76 ,, ... ~~ 
27 0 .... ,..,..., 77 o.~,,~ 
28 oosn-~,m ,. fJ.27'Z3ll9,S1 
29 O t012W12 79 0 2767"1N8 

30 0.t047l40C1 80 0 motl01'1l 
31 01QlW518' 81 o~ratfl 
32 0,1H7H1317 82 O.~JOC, 

33 0 11~l014~ ., 0.1"1042 

34 0 .118Mlll~7 .. 029')1'$)3 

35 0.122H'87.'2 .. o.m1◄tW1 

36 0.1~51 .. Ol<l<m1'l 
37 0 .128171$192 ., O.l037'?17<1 

38 0 ll1'e41121 .. 030ntN7 
39 0 l 'MIS42t1 89 0.11071101 

◄O 0 .139&4$)8$ 90 011-420214 
41 0.1'J13&5.11 91 O.St1ee32& 

◄2 0 . 146627(;M 92 03211&,ul ., 016011ee<n 93 o.,241"15.'56 .. 0.16-181Y.4'38 9◄ 011e,seea 
45 016710 1071 95 033t057A'l 

•• 0.1~ 9G 0.33Sl-49915 
47 1)1~:\<11 97 0,33!16,,4{lOO .. 0107$7+0tr, .. Q:),,111'.H21 

49 0.17 \ 0l'V->611 99 D.3◄562:)11!1 

50 0.174555745 100 0.149113-49 
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e . .. e , :::- E C , :::-
• V) , .2 • V) e e:. 0 ii e e:. 
0. > !2, 0. 

101 O:i5200463 151 
101 (})5~ 151 

102 0.3~71 152 

103 0- 153 

"" OX30780l 15◄ 

105 0~17 155 

106 01700803 156 

107 0.31lS'31'4 157 

'"" o.,1m151 158 
1()9 0 :\90Sll71 159 
110 o~•--- 160 

111 031S1St!t91 161 

112 OW10011t 162 

113 0.YJrMNZ4 163 

114 0.'9~ 16◄ 

115 0.01'8061 165 

116 o.o.wr,e.s 166 

117 040Ml!2'71 167 

118 0◄1 1r,,.111 168 

119 0 41$44SO'S 169 

120 0 4tt9-~19 1ro 

121 O◄Z1<1m1 171 

122 0 4X'1119"'l 172 

123 0◄- 173 

12◄ 0 ·0 1il0013 17◄ 
125 0-083$188 175 

126 o.•SM83 176 

127 0.44337413 177 

126 0~27 178 

129 0 .45()1'jg,t 179 
130 O-t~r5' 180 

131 o,s12JM, 161 

132 0~2981 182 

133 04fMJ~ 183 

13◄ 0 .4t711209 18' 

135 0 ◄71JOJ'1 185 

13" 0 '7471Ml~, 186 

137 047821'1~11 187 

138 O<V.1177682: 1 .. 

139 0.48'2117, 189 

l◄O 0438758811 190 

1'1 O.~ 191 ,., 0 . ..,..,17411~ 192 

1◄3 O.~m 193 

l◄◄ 0001713◄3 19◄ 

1◄5 0 5()8114'4 195 

146 O&S1061 186 

147 0.~1'11~3 197 
148 0 :!11068791 198 

1'9 05:'01791 199 

150 0 S2387024 200 
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Theoretical DV/DP (Test Pressure Fill Chart)(0-453 psi) . .. . e . .. ~= . .. ;= • • e .. 
E C C , :::- E C E C E C , :::- EC 
, .2 in 0 • V) , .2 • V) , .2 • V) , .2 • V) , .2 
0 ~ !!;. ;; • 0. 0 ii • 0. 0 iij • 0. 0 ii • 0. Oii e- e- e- e ->!2, !2. 0. > !2, 0. >!2, 0. >!2, 0. >!2, 

<l S2'1161371. 201 070171111'7 252 0.'797fii0a7 302 1 ()50127◄2 352 1:mu,1MS ◄03 1 "°691717 
OS7716tl71 202 0.~2 252 OIJ7916t'iCJ97 302 1 OS4m1•2 353 1 :rm10S11 '°' 1410'!18~ 
05.)06."12"";,0G 203 0.708700llll, 253 0~,1~1 303 I 057$1.iSn 354 1.2YM11~ "'' 1 .◄HlOiki-4 

0.53411111&41 20◄ 0.7t219i~t 25◄ O.M&T~1 3(M 1.061305012 355 1.~~&#J ◄06 1.417-40077 

O.S.,1$'k716 205 011!48<&.Y. 255 Oe10n!Mtt2 305 10b47'961 .. , 356 l 242'M-4011 ◄<17 \ ,4}()(19191 

0S4H ~11 206 0.1ttt7,791 256 0 f!Ol110Sl1 306 ,~rn? 357 t 2'8136182 ◄08 , ., ;;4)3304 

O'i-4,tlj' l'tMC 207 n.111ff:.ct1G 257 0$9rn1677 307 1.0'117ta41l' 358 \1-'9d?b:'91 "'" \ ◄}78741t 
0$481011111 208 012G1~ 1 256 0~712'806 JOB ,.ors~ 359 1.~11174~ 410 UJi)b'.'1"11 

055t~~11G 209 O"r.'M47tltl, 259 1)9(M,Ol914t 309 1.01Uti0697 360 1~1 ◄11 l .04856-1~ 
0655mCM,t 210 01'J31Jl'\11 260 0807~fi 310 1.0822'!l1$22 361 1.~(01 ◄12 l.43M4758 
0IY~l~ 211 D7~¥i0 261 0811116111 311 , ~~1<1J.9'51 362 1,2$31909)1 ◄ll t 4"tll9r; 
o~;.,,onr.• 212 Q 74Q120fl)f ,., 091◄67T.M6 312 1.®2.)«Jtn 363 1 .'6!2ftl':f'2 41◄ , .... "'~~ 
o5fi;,stfflS 213 0 .70$117)6 263 0.91610&M1 313 10027~ 36◄ , 21orn101 ◄15 14-4&12'0iN ........... 21◄ o r◄110?81 26◄ o.~~1,:i6961t. 314 1.~!t-161 365 12f• ::."IM2"2 ... l ,A'.,.f31217 
0~72'546la 215 0 .7fSl)"',M005 265 0.0~11M>M1 31S t .Ol»?01◄9f- 366 1 2m~)17 417 t • '.t~J1\I 
0,57&CHffl 216 0 7f.40ifS14 266 0.92ffl:Mt fW; 316 I IOJ1Q9&ll 367 1 2S1L46512 418 1 4"'flo~~ 

OSmJ6.l95 217 0 .7'51~762~ 267 09',Jt"~'\'.)'1'1 317 1 IOMMtMG ,.. 1.1941'~!1)46 419 l .•W~~l 
O~J(>"lt)';°3 218 0 .7&105741 268 01'~241b6 ,,. 1.\10180'JOI 369 ,~.,., ◄20 l ,4002'6G6 
05M51W.~ 219 0~5.515-4~ 269 0~3,mm 319 , ,,,.,;"I')')$ 370 12'1}tTHr.na , 2, I 4097678 
o ,w01011 220 07881'.Will\ 270 0 9<t2'tio0&4?, 320 1.117 \.;-]111 371 1 ~2\1051 ◄22 ,.•n~~ 

om.t~2i•!:i 221 0.n 1St0e•S 271 094fl087!6 321 11~)0ft 3n 1 l .-tt1702iN 423 1.◄1d1'5001 

O~J6~ = 011'!i031!W5 272 o~·~~ 322 11::-•u~, 373 1~·.mn:s21 42◄ 1 •DO:l41:l 
0.80047~2"4 223 0 7'/M2XIM> 273 ~ ·~~3o7ffl 323 1 1216"57t 37◄ 1.30'".-t,,&4458 ◄25 14&-SnT\4 
0~1Y.I 224 0 7ft201 ◄?1 274 0.05(;t\tfY~ 324 I tJ112111 375 1 l'Nt™Gl .,. \ ,4'1221.t · 
oeor ... ~1.r4 225 0.13~3'»4 275 OII000811 325 t 134!!>fetl4S 378 t 312'Men,IJ <27 1,41K)P14b1 
os1or,qage 228 o,-.., 276 096)1',!~ 328 11381~ 3n ! .31t1S7&61 428 1 o1M1t~'1<1 

0,6144"17« 227 01'!»245r.24 277 0.98104◄.sl 327 110 0011 IS 378 111~ ◄29 t 497~9888 
06119'JOf7'8 Z2II 07~9187"9 278 oom'.ffhS 326 ,.,,~ 379 1 .. 1n 140n 430 U',0118.11()1 
oe.11,220,,. m o.~ 279 O9/40'2f,,M 329 t . t◄afllll3&:"1 380 l ,')266]1~~ 431 1 60467915 
0 S".?491314!1 230 0102961~ 280 O.fT/'$1'TlfA 330 1 1e201◄.~ 381 1.330! 114 <32 1.50lllt70'8 
0ffl<O<,_. 231 0.8064521M 281 0915t0CIS808 331 l 15~"-656¼ 382 l .3lJe1~.M) ◄33 I 5'1681o4? 

0.alU\,s.418 m 0."°9941299 262 0$1,4!:,0(l()U 332 1.1~ ,., 1.ll'7104(;f ◄3◄ 115151ffl~ 
OIY.i~ 233 0 .11:).4.J«:W 283 0.WM11W 333 t 1(0,4nm, ,.. l .~j':,IQ5 ◄35 1 ~\lt{,,tffl 

o&l8fn6" 234 081~- 28< ow1~J1• 334 t le6();J900 385 ·- ◄36 1 1}121140? 
or..;,36867J 235 082041671W 285 09fj,l,97).44il 330 l .1M3019" ,.. I )41!11807' ◄37 1~.A~ 
OM~:,t 23G 012)907Q 286 o~• 336 I 1730?1321 387 1J~IOM?1 ◄38 I &2Q117W-
0&49'MI093 237 011m999a 287 1 001065718 337 1170-St~ 388 1 364M0345 439 1 S).;.'IS06U 
Otl>lMmlJ 238 Ol300t0109 , .. 1 - 338 t.t8000)S89 ,.. 11$0051"8 '40 l ~ltS 

O.Mel'J.t)&.) 239 0&~ )817,Q ,.. 1~JrM9 339 11U4>M73<1 390 1 l01~.211<1 ◄41 ,.&~'J 
O«wJ8744t8 2◄0 Oe!7'77J l8 290 l .011◄:?9t24 3◄0 ,., ... ~ 391 1 '.kJ501374Q ◄◄2 1.5°'l0rt113l 
ON31t&8'n 2◄1 0 603l3$• j 291 1.01$9~ 3◄1 1 19047~ 392 I 3&851488,4 <43 ,~ma 
0 ~1$$ 2<2 0 .t,4-4,~ 292 l .011M 1138J 3◄2 1Ht~tt9 393 137"}01101'1 444 1 !S1',,00f.}9 

0070291tCY.? ,., 0SA4)+578" 293 1 .02290/tl~ 3◄3 11974~1◄ 39◄ 1 J~/1S4 ... 1 ~J~SM.l 

09737880·)7 2◄◄ 0~18:Mt'8 29◄ , rnne~3 3◄◄ 1.- 395 I JtB'llt0281 <46 1.!57()4,j)7 

ot1n2ecnr2 245 0"'51280>! 295 1.0"J9$S4:781 3◄5 110«-'1~ 396 1 '3tl2◄h42<1 ◄◄7 1.580S17) 

06e077i .)07 246 0.r..e81t t96 296 1 03Jl7'5(1J'J 346 120m261e 397 1.W<9WM 446 1 8Mu2MA 

0M-4"'7:4O 247 ON7J t0321 297 1008M""" 3◄7 I 2t141'81J 398 1 )a!t,,1!16114 .. , lbe7~H~t 
ONJtr,.,.~r; 248 Q,M1j90t◄V 298 •-um 346 12'1◄914~ 399 1. 'YJ'Jfifil8li • 50 1.57101071 
O.M114◄117 249 0tw}tr5,·1l 299 l ~W\1'.\JI 3◄9 l:tt~ ◄00 1 "t':i6,4~ <51 1.51, •;(nM 

O.DfM1lSM1 250 o.11n1,n1 JOO 104M404rl 350 I 221891?18 ◄01 I :,.!.f<J'M,oM ◄52 ,,,~ 
ORI~ 251 Of7e27"8'l 301 , _ 05083 u1c.e 351 t '2'JetJ63 402 1 4tJ'M]&2l3 453 1 .flel◄l-411 
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PIPELINE PETROLEUM SERVICES, INC. 
Red Hill Underground Fuel Facility, HI 

Tank 5-18" Line. JP-8 

250 Test ID# 14-332-02 
I I I I Pressure vs Volume Chart I Attachment C 
I I I I 

• • Note: Field or act ual DV / DP is the measurement of trapped vapor in the t est 
225 section during filling and pressurization. A value less than the theoretical or • • calculated trend indicates a pipe volume that is incorrect (Less than actual) or 

200 • the line is already packed w ith no trapped vapor. If the actual DV / DP is 

• significantly higher than the calculated value, the test section has trapped 
-- .. - - - --- ·-- vapor that could affect the test result. Rarely are both lines identical. This is a 

175 • tool to be used with other calculations to determine the quality of the test . • - (See attachment B - Pre-Test Calculations for further information on DV / DP. . . ·-- 150 • ~ I I 

-~ • -......... ~ -- ·-- - - . - ,___ ..... - ---
rn ~ The end figure for the Field DV / DP I-

a. • ~ - ~ 

is greater than the theoretical ~ 

w 125 • ~ 

I- Theoretical ~ -a::: value, but trend is similar. The line is ~ ::::, ,_ DV/DP • en • determined to be packed with little I-

en ,_ 
---Actual DV/DP w 100 trapped vapor. ~ 

a::: ~ , • 4 "'" 0.. • . "" . • ' 75 
,. 

' . ' • • • '' • ' 50 - • ' Field DV / DP Check (-10 psi/ -.09 • • ' • I 
gallons) - ~-/ - - - - --

25 • -• ----
0 -
0.00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00 

VOLUME (gal.) 



CUStbrtler: Willbros Government SeMces 

Pipeline Pressure & Temperature Log (Attachment D) ll 
PIPELINE PETROLEUM SERVICFS, INC. Note: Enter readings every 15 minutes for first 

hour of test (Entries 1-S) and every 30 minutes 

for each hour there after. 

Location: Red Hin Fuel Farm, Naval Station Pearl Harbor 

Oate; 6/25/201 4 
Tut ID No: 14-332-02 

System: Tank 5 Fuel Pf!!!2.: 1s• 

Dw_g Color Code: I NIA -
Pressure Location 

Number AG/IN Sensors: 
& Unit#: Location 1 & Unrt #: Location 2 & Unit # : Locat1on 3 & Unit#: Location 4 & Unit # : 1 

- Y#d Tunnel (T w,j' l.oflr Y•d TuM81 (T ri6) Number BG Sensors: 
1 

Initial Pressurtz.ation From: 
I 

PSI 

~ ~ 1l ~ 1l I 1l l- :: -9, -9, 0: 8. 0: 8. 8. e :: :: 1l ~ 

f~i 
!,; 

~ "' .1i i ~ 
"it: ~ i;; N ~~ ~ L¥ ti:' [(.: . ~ 

!,; 8 8 :i E ~ g_ l'.i:' - .-~ §.~ ~ 0- M f ~ .1 
u 

~~ 

;E ~ ,Z-;;: ~ ~ f .§ 0 Ir 0 ~ ~ 6 ·-· ~ I }~ .,, 0 

~ £ ... w ~ 2 

~~ 1 ~ r; ~ ~-~ ~ 
.1l E8 i!~ i q - Gl -.:, ~ g i= 8, 11 .... ~ ~'; 8 -g '; ~ E u "" 

E i ::, 8.. .9 a~ § i! ...J 
0: -~ ~ ~ 

c;e. ~! 
I ~ ~ to: I .... e~ ~ .... ...J § ~ _, 

t 
e £- _, I 1l ~ I f 

~ 

I r < g g t: j j ~ 
,!I e < ;jj ~ ,l: ;jj 

1 2237 165.2 . 79 84 79.84 79.81 Stan Test ' l'lme: 2237 
2 

3 

4 

5 

6 

7 -
8 

9 

10 

11 0137 162.0 79.75 79.75 79.68 

12 

13 

14 

j 
19 

Final 162.0 79.75 79.75 79.H End THI I Time: 01'7 

PSID,tt Temp D1fl Temp Olff ----- Temp b,ff Temp [);tt tempt>,ff Temp Dtff Temp Orff TempDttl Temp D1ff TempDlff lotal Added Total Or.11iled Note: Average Temperatllres are used in the calculations for the 

Net Change .3.2 -0.09 -0.09 -0.13 pi'HS J temp eval sheet and volume change calcutallons 

Average AG/IN Temp Start: 79.84 Average AG/IN Temp End: 79.75 A.vet age Temperature f0< Test AG/lN: 79.80 Net Volume Loss(+) I Gain(•): 

Average BG Temp Start: 79.84 Average BG Temp End: I 79.75 Average T empcralure for Test BG: 79.80 --
t:.quivalent Pr@<i!JIJfe l o~s t,on'I 0,.11fl(ld Amount: iFIIJW OP I OV)(Hydrotesl 011ty) IPSI Oiff t PSI I Gal Equivalen1 from Drained Product (Calcuta1ed) = Total PressUfe Differential {TPO) 

1 Gallons= I 111.11 ' PSI TPO = .J.20 (Use on Evaluation Sheet - Attachment E)(Hydrotest Onty) ----Tolal Gal Oraii&d = PSI 

Remarks: (Explanation of Any Pressure Discontinu111es) 
• See attached recorder chi.rt. Average AO Temperature Inctudea both lnalde and Aboveground I ~sed TemperaturH. (If Meded) 

Used the same temperaturts for AG & 8G pl4)a from th• d1tak,gger1 WI the tuM~ and insJd1 of the tank because there was no practical way lo ectualty measure tMI tempe,ature ot the piping e.s II Wit encased In C(Jt\Crete, Due to the non-.oi(p01ed naJure ot all of the piping 

we fHI the temper■tures should be very ck>n to each othe, gtven the amount of stabtkzatlon lime allowed. 

Left. pressure on the hne rrom 1600 on June 25 (Preuure· 167,65 / Plpe Temp: 80.024 + 79,466) to 0915 AM the oeJtt morning and the preswre was at 154.7 psi With• pipe temperature of 79.826-+ 79.81. 

Note: LW'le never tuly stabilized. 

Hydrostatic Pipeline Pressure Tes\ Report 2014 
© 2014 Dennis Cobb/ PPSI 



PlPELINE PETROLEUM SERVICES, INC. 
Hydrostatic Test Pressure and Temperature Evaluation Form (Attachment E) 

T,est ID Number: 14-332-02 Owg<:Olor.C..Oe: None oaie: 6/25114 

icustomer: Willbros Government Services l ocdml: Red Hill Fuel Farm , Naval Station Peart Harbor 

:System Under Evaluation: Tank 5 Fuel Piping• 18" IN: Inside Pipe Temp 

Test Data: AG: Aboveground Pipe Temp 

Test Medium: (Water, Diesel, Gasoline, JP-5, JP-8, Kerosene, Other): Water BG: Below Ground Pipe Temp 

Pipeline Total Length: ("L"): (A ll Test Sections) 65 TL: Total Length 

Pipe Outside Diameter: ("D " ): (Average From All T est Sections) 17.677 A P: Pressure Change 

Pipe Wall Thickness: ("t"): (Average From All Test Sections) 0.375 .& T: Temperature Change 

OIi Ratio: (Pipe 0 / "t"): (Average From All Test Sections) 47.14 All temp in degrees Fahrenheit unless noted 

Pipeline Total Volume: (From Report Page 1) 764.07 All pressure in lb/in' (psi ) unless noted 

Beginning Test Pressure: ("Pb"): 165.2 Endlng Test Pressure: ("Pe"): 162 

Observed Pressure Change (Attachment A): (Change P observed= Pe• Pb): .;J.2 AP(PSI) 

Beginning Test Temperature AG: (" Tb AG"): 79.84 Ending Test Temp AG: (" Te A G "): 7975 

Length AG: Percent Total Length: (Length AG I Total Lenath): % TL AG: 

Beginning Test Temperature BG: ("Tb SG"): 7984 Ending Test Temp BG: ("Te BG"): 79.75 

Length BG: 58 Percent Total Lenath: (Lenath BG I Total L"""th}: % TL BG: ' 89% 

B eginning Test Temperature Inside: ("Tb IN"): Ending Test Temp IN: ("Te IN"): 

Length IN : 7 Percent Total Length: (Length IN I Total Length): % TL IN: 11•~ 

AT-AG: (Chg T=Te -Tb) -0-09 x %TLAG: = Adjusted Average AG • T: 

AT-BG: (Chg T=Te -Tb) -009 x %TL BG: 89,. = Adjusted Average BG .., T: -0.08 

AT-IN: (Chg T=Te -Tb) x ¾TLIN: 110,. = Adjusled Average IN AT: 

(Final (FChg T) = Adjusted Avg AG A T• Adjusted Avg BG • T • Adjusted Avg IN A T I 3) f'Chg T : t I AT( ° F) 

Average Temp (T avg) (Tb AG + Tb BG + Tb IN)/3 = 7358 Tb Nola: IN & AG are averaged together based on weighting factors. 

(Te AG + Te BG + TelN)l 3= 7350 Te 

Aver age Fluid I Pipe Temperature (T avg= (Te + Tb)l 2): T avg: 73.54 (For Test Duration) 

Using T avg and Dlt. find dP / dl from temperature compensation charts (exhibit 100,101,102, 103, 104, or 105) or calculate for the appropriate test medtum: 

dP/<IT = 24.15 psi/ l;J F From Pre-Test Calculations. Attachment B 

Formula for dP I dl Chat Development or Calculation used in Attachment 8: 

dP = ~l{Wxl1-v'J/Et•C I Formula and Results Validated by UFC 3-460-03 Section 9-3.5 / Pressure Relief Valves and CA Stale 

T Hydrostatic Testing Worksheet. (Different Formula Vanatoon) 

dP-psig change per degree C or F C=Compressibilily factor for water (Or other test med), cu in/cu in/psig 

B=Coefficient of expansion of test medium a=Coefficient of expansion for steel, 

D-Pipe OD in inches !=Pipe wall thickness, in 

E=Modulus of elasticity for pipe material T=Temperature, degrees C or F (20°C)(Or Tavg for test duration above) 

v=Poisson's ratio, 0.3 for steel pipe Nole: Modulus ol Elasticily = Young's Modulus = Elastic Modulus 

Test Medium: Water B= I 23E-04 Bui< Modulus (p}: 321,543 
C=(1I~) 311E-06 (Reciprocal of the Bulk Modulus ~) in lb/in') 

Pipe Material #1: Carbon Steel E= 2.95E-+07 a-

Pipe Material #2: N'A E= a= 

Pipe Material 13: N.'A E- a= 

blit alttf>1pe·Material & Test Medium AssumplJons Made for Test Calculations. 

Test Variables fa, Calcutalions (P,pe Mataial Physocal Properies from (np,M) Appen<il C, ASME B 31.3) 

Pipe!Matet,al i E • jnlinip,<'F) a (linur) Test Medium C = (1~) 8ulkllodutus(II): B (' F) 

Camon Steel 2.95E+07 6.SOE-06 6.10E-06 
JP-5 I JP-8/ Jet-A I 

5.18E-06 1.93E+OS 4.98E-04 
Kerosene 

Stainless Steel 2.8E+07 9.60E-06 
Diesel · LSD I ULSD I 

5.21E-06 1.92E+05 4.59E-04 
Dyed 

FRP 2.3E+06 1.16E-05 Gasoline 5.29E-06 1.89E+05 4.57E-04 

Aluminum 1.00E+07 Water 3.1 1E-06 3.22E+05 1.23E-04 

Other Other 

Caltullne tile "'ll)e<led pressure change Chg P expected= dP I dT x FChg T 

F'igure corrected for various diameter& or pipe within test section 

Chg P expected = dP / dT Jlllmlll ChgP 

('C converted to 'F) 24.15 ·F = .1.73 (psi/ °F) x 

Pressure increases (Chg P > 0): W Chg P observed > Chg P expected test is successful. 

Pressure decreases (Chg P < 0): If Abs (Chg P observed)< Abs (Chg P expected) lest is successful. 

le.i Suooes9ful: fPassl1fail): Fait Expected A P: (Calculated Chg P) 

Total pressure differential (TPD) from Attachment A (log Sheet)- Ob,erved A P: (From Log Sheet) 

Note; The sign(+/-) of the observed pressure change should be consistent with the sign of the temperature change (FChg T) . 

Hydrostatic Pipeline Pressure Test Reporl 2014 
© 2014 Dennis Cobb/ PPSI 

6 .SOE-06 

SG @60' F 

0.81 

0.85 

0.84 

1.00 

psi . Expected .., P 

-1.7302 

..J.2000 



PIPELINll PEI'ROLEUM SERVICES, INC. 

Hvdrostatic Test Volume ChanQe Calculations (Attachment F) Page 1 of2 
fest ID Nanber : 14-332-02 0-g Code Cotor : None 
Customer: Willbros Government Services Oat.: 6/25/2014 
~ystem Under Evaluation· Tank 5 Fuel Pipina - 18" Loution: Red HIii Fllfl f.-m. N.aval Star.on P-1 Harba 

Volume Chanfl!. Calculation$ for Pipe/in• H~ostatic Test (Calculated VoJume}Pr•"'6• St~ Afe,,..._1 

Standard fonnut.: 

A P = Liquid Pres:sure Change 

J,. T = Liquid Temperature Change 

• V = Liquid Volume Added to Inside of Pipe 

(Nageti,..e if Flows Out} 

V= Nominal Pipeline Volume (n0~4) 

D- Inside Pipe Diameter 

[TH IMadltffl: 

API (ffi1t{. (141.SISG)-131.5 

,coo 

P4pe Data 

Pipes.gm.,. 

Non E:xposed 

Nou:I• Inside T • nk 

Na.zzleOUt:sldeTank. 

tlH•i C,ht1ng fot PIpelIne Segment 

Non E)q.'OMd 

No:ui• loade Ta~ 

Nomi OuW:aa T•nk 

tilffl of factors 

·-
Initial T•st Temperatur.s ...... 

7"84 

Final Tut Twnpw;ffll1ts 

a .... 
7g,75 

Co"ected Temperature Oifferonc• 

l est P1eSM:1r• Difference 

Initial Pr.ssure P1 

1652 

•(:cki.tltn{Kp\•tU0/.20)•l.f ~hted~'ai'ue 

Calculating Cl'L 

Cl'I. • 1/fl•F,"P) or Kp (l!P)a 

€a)(;Wlle tMu41a.~ ~a1nsram 

Calcul.atmg CTL 

C1l • Exp(-ar,o•DT'(1+0.a"~ •(DT+6~)) or Kt(l{F)a 

1Ca1cu1ahng ~hri4 V!itlt11N~ in.l it.oss 

dV ... v2-Vl • Vll'(C,..2'CnZ)•VOl(C,., 1·cnl)) 

Volume. Loss/Bhrs 

Volumfl, Los~our 

CSFM Lon Allowabte 

Gal .fhour 

Hydrostatic Pipeline Pressure Test Report 2014 
© 2014 Dennis Cobb / PPSI 

11. VIV=Kp ll. P + KU,T 

,.,_ 
-<>o,ify:SG p (SG x 1000) 

141.51(131.~Afij 

I 0- I 9'19012 

9 ....... 1>1) •-lri 
18 17 250 ,. 17~ 

12.75 ,2.000 

% Total Length Coofiglw-
092 -005 -003 ,,_ 

1. 00 

I -· I , ....... 
I 79944 I 

I -· I ...... 
I N "So; I 

I .Q.Oa 

I Final P,usure P2 I dPressure 

I 102 I -3.2 

Kp(1f1'.l) 

I c..,1 I c ,,,, 2 
1.0005973 I 1.0005856 

Cn 1 Cn2 

0.9955024 D 0,9955299 

dV•Total Pipc'inl Vokl1TMl°(Kp'dP11(1'dTI 
• VI V • Total Piplln•Volvm• l<p4 Pt Kt• T 

4'.01 + 

000 + 

1.02 Gal./8hours 

Whefe: Kp = [(0~)(5/4 · J.J) IE)+ 1/1!, = (1.9D / 2Et) + 1tr, 

Ard: Kl 2 38-g 

l• P ipe Length I = Pipe Wall Thickness 

µ=Poisson's Ralio • 0.3 E = Young's Modulus : 30x10·5 psi 

p • Liquid BulJc Modulus, a function of Press & Temp 

g = Liquid Volumetric Expansion Coefficient, e Function of Press & Temp 

a"' linear Coefficient orThermal Expansjc,n 

Note: Modulus of E.lati:itv = y--·s MOCUUs • Elastic Modulus 

P1peMa1u.al c-.s .... 

(Liquid Coefficieflt ol Expansion) s & g = ~estit1 (Yooog's MO<iJ!us) E= 
linea'Coel!icientot 

C •(1/lli &pwisi:ln:•• 
t '2:!E.¢4 :u,e-06 2Sl5E•07 t OSOE-<111 

T.-stOa1• 8."25-'2014 APtGr~ 1000 

W•■tlnl l>ngth(Fij Volwnt (Gal) c.m,u,-
0.37S .. 704-. .0:5 a.z .. 
0.376 3 36.42 ,,_ 
0375 • '1.350 -

Touls .. 7".07 ...... -· , ....... 
0.112 

005 
003 

W•lOht Factots 0.12 .... 
Ttieb!WJadu$ 111'81.Mdbw~~~;tulfl. 

I Initial Conect.d T1 0T1 
I 13.St 1357188"15 AVG. T I 

73.M I 
t Final Corrected T2 0T2 
I 73.$0 13 4387:)g6 

NOTE: PIPE TYPE 

n E . 
Carbon Stoel 2.95E•07 6.SOE-06 

Stainless Steel 2.8E•07 9.60E-06 

II FRP 2.3£•06 1.16E-OS 

H Aluminum 1.00E•07 

COOl>'es6abiltFai:tot(l4lETN 
or/1~ 

I F,1 F, 2 II 
I 3614E-o6 s e13£-<111 II 

CocllitimtOllme.EKP11nsion 
Ttmpeo1.ure ~=1tctiof'I Fxto -1l'tsr0unban 

ft . ·~ · 11 II H....,, 
II 6.SOE-06 3.31E-04 II II • 00 

~tVOMnlRemowd (Aa:nriat:lelcm(-)1 Unaa;oun13ble Loss 
Actual Gain(+) I 

Gratj•l · Fran Leg Stm) Lo,s(-) 

= •0.01 

= 0 .00 

Mood or SUttracted O\tng T fJt';I 

1.11 



PIPELINll PETROLEUM SERVICES, INC. 

Hydrostatic Test V I C o ume hange Calculatio ns (Attachment C) Page 2 of 2 
T•st W Jrflofflber; 14-JJ2-<JL Coda Color· None 
Cu.tome, Willbros Government Services Oat•· 6/25/2014 
Syat.m Undtr Evatoation; Tank 5 Fuel Piping - 18" Loawon.: RtoHilFutlF.-m, NaYt!StabonP..,IH;t.tbcr 

,_ VolutrHI Change CaJculations for Jet Fuel Pipeline (measured volume/pressure slo,» method) -
P1P41$at. THC Date 6125,,201~ A.Pt Gravity ,o 
Pipe Sagrneri 6"""'1etlnJ •-llnl Wal(ln) ung<h (fl) VolWN {Gal) .,..._ 
NonE~ 18 17250 0.375 58 704 1S ..... 
NozzlelnsideTerl!. 18 17250 0375 3 36 42 -No.mtOutsoeT.,._ 12" 12000 0375 • 2350 ·-

T...._ 0$ 184.ll1 

liW~•fOf HQment % Total Length ~ e-. - Inside 

NonE)IJ)OMd 002 B<,<od OG:2 
Nozzfelt'l$id• l •rit 0<15 ,,_ 005 
NoZZ.Cll.i:sdeT.,_ 003 ·- 003 

Sum of Factors 1.00 Waight Factors 0,92 ... 
l;t:OJJectectTemperan.es ThlaxJ¥e-fadcrsa-a\.oodb',.lllgl'ffVSl9M!1~anns. 

Jnitiaf Test Temperature• 

e-. I -· I Inside I Initial Corrected I or, 
,014 I ..,.. .... I I n.s• I 13.571'81& AVC. T N 

Final Test T«npen,tvr9s 73.5" H 
Su,lod I E_..d I Inside I Final Con.ct'ltd I OT2 

7975 I 7<>1S<I I I 73.50 I 13 4887.l'iiS 

Corrected Temperature Dlfforance I .().01 n 
............... 
J.est'Pceswre D1tte,ence 

lnitill Pr ... swe I FlntlPrnaw• I dP'9U\.n I II AVG. Pressure I 
1652 I ,.., I _.,., I II 163.6 II 

II UseRefEt'ercefi'omTeuData 

(N:rdP Stepe-Catculabons (VaiUfJs.,,,r.e•From T~t□a-9l 7 
lniJal PNsstWe I Final PNssw• I Initial Vol I FWIVol. I dVldP II 

I 1662 I I 252 I 0.015254237 H 

,_ 
l£ato.-la"tingKt K, 

" 
I Coeffident QI Linear Ex~slon Tflrfll!YalJXeCotrocto'I Fa':!Or ft 

Kr• Ja-<100 II -0.0003115 II I a II ·- II 
I 6.SOE-06 II 3.31E-04 II 

~ 

CalOUl,,Tin_gf;hrid Vo6um•GainJ'loss 

dV • Total Ptpeline Vdume•K, ' df+dV/dP'dP dV Net Volume Removed !Aa:oullablel.Ds:s(-)/ 
Unaccountable Lou 

Garo(•J - F10-nL.cgSheell 

Volume. Loss/Bhrs ,,., + = -0.01 

Volume. Loss/hour 0.00 + = 0.00 

Mixl« SuttractedO\.r~Tesl 

CSFM Lou AJtowa~e IITast Conclusion IAW CSFM I hr 

GalJhour I 1,02 n Gl'IL/8hours I 8.17 HT est Conclusion IAW CSFM I 8 hrs 

Note. Use this passffail criteria to assist in determining a successful test with the temperature evaluation 

HydrostaCic Pipeline Pressure Test Report 2014 
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-
h-ss-0~1.,1,on 

I Hours 

4 00 

Actual Gain(+)/ 
Loss(-) 

Pass 
Pass 



PlP.ELINE PIITROLEUM SERVICFS, INC. 
Tank 5 - Line Pressure Testing Report 

Red Hill Fuel Farm, Oahu, HI 

APPEND/XO-

RAW TEST DATA FROM DATALOGGER- 32" F-76 LINE 
RAW TEST DATA FROM DATALOGGER- 18" JP-8 LINE 
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Tank 5: 18" Une lest Dau 

I

Dl!YlnNaff\4!: 

Devin Descr1pdon: 
SerialNum~r: 

1Pe vi<.elD: 

! lo<at!on: flance In lower Access Tunnel 

I 
Re:idlng Numb!-• Date and Ti'™" {HST) 

Notti'; Prl!»ur~ <1nd temperature read1n&S :;,ire 1,~ted ~r,pro1e,rrnatley t'Vl!ry mirnme 

"1000 

Pressure Recordet with LCD Display 
N86436 

Pre5s Unit l 

Olannel 1 
Absolute Pressure (PSIA) Gaur,e Pres~ure. (PSIG)!A·J~! 

Columnl Column2 Columnl._ CQlumn4 

w 
II 
u 
u 
M 
u 
" 
IT 
R 
H 
ro 

" D 
B 
N 
25 

• 
V -~ 
m 
u 
n 
D 
M 

• 
* p 
~ 

D 

• 
~ 

0 
q 
M 

~ 

ff 
E 

• 
~ 

~ 

SJ _ 
u 
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PIP.ELINE P.BIROLEUM SERVICFS, .INC. 
Tank 5 • Line Pressure Testing Report 

Red Hill Fuel Farm, Oahu, HI 

APPENDIX E-

INSTRUMENT CALIBRATION CERTIFICATES 



AMADGETECH 
~ WE BUILD DATA LOGGERS 

Certificate Information 
Certificate Number: 
Calibration Technician: 
Calibration Date: 
Next calibration Due: 

NC-14-04-11-001 
James Day 
2014-04-11 t 
2015-04-11 

Device Information 
Device Name: 
Device ID: 
Serial Number: 
Model Description: 

CERTIFICATE OF CALIBRATION 

PR2000-500psi 
Unit 1 Press 
N84154 
Pressure Data logger with Display 

MadgeTech, Inc. certifies that the instrument identified below has been calibrated (except where otherwise noted) using calibration 
standards that are traceable to the National Institute of Standards and Technology (NIST). This certificate is copyrighted and may not 
be reproduced, except In full, without prior written approval of MadgeTech, Inc .. 

PR2000-500ps1 - Pressure (absolut e)• Serial Number. N84154 

The Pressure (absolute}_channel of the device under test (OUT) was calibrated In direct comparison to the reference equipment 
listed on the last page of this calibration certificate. 

Published Device Spedflcatlons 

calibrated Accuracy: 
calibrated Accuracy Range: 
Resolution: 
Notes: 

Channel 1 - Units of psi 

±10.00 psi 
5 psi to 500 psi 
0.05 psi 

.. 

Point Standard 
Actual Test Point 

DUT Uncorrected 
Device As Found 

-Device Error 
= Device - Sta.ndard 

Device Allowable Umlts 
= Standard t Acw'!9' 

DUT Corrected 
Device As Left 

Device Error 
=OeYlce • Standard 

1 
2 

14.750 
400.000 

14.75 
399.9S 

Initial Correction Values 

Gain: 
Offset: 

Malntalnlng calibration: 

0.9928412 
-3.36535 psi 

0.00 ----0.05 
4.7Sto24.75 

390.00 to 410.00 

Applied Correction Values 
q.9926453 

-3.3610001 psi 

14.75 0.00 
400.00 0.00 

This product Is manufactured from the highest quality components. The unit has been designed to remain within Its specifications 
during normal use. However, the length of in-tolerance service can be affected by low battery voltage, age, temperature, humidity, 
shock, and other environmental influences. For those users with critical performance or validation requirements, MadgeTech, Inc. 
recommends that the unit be serviced and calibrated at regular periodic intervals. 

Reference Equipment Serial# Certificate • Last canbration Date Next calibration Due 
Mensor CPC6000 611758 96293 / 96304 2013-12-13 2014-12-13 

Certificate Number: NC-14-04-;J._1-001 Company MadgeTech, Inc. www.madgetech.com 
Date Created: 2014-04-11 Contact 6 Warner Road info@madgetech.com 
Date Printed: 2014-04-11 Information: Warner NH 1-603-456-2012 
Template Revision: General-11 03278 USA 1-603-456-2011 
Certificate Page: Page 1 of 2 



Calibration and Service: 

For information regarding this calibration or to arrange factory calibration or other service for this product, contact Madge Tech, Inc. 
or an authorized reseller. Products shipped directly to MadgeTech, Inc. will require a Return Merchandise Authorization (RMA) 
number. 

Calibration Notes: 

Issued By: Date: 2014-04-11 

Approved By: Date: 2014-04-11 

Certificate Number: NC-14-04-11-001 Company MadgeTech, Inc. www.madgetech.com 
Date Created· 2014-04-11 Contact 6 Warner Road info@madgetech.com 
Date Printed: 2014-04-11 Information· Warner NH 1-603-456-2012 
Template Revision· General-11 03278 USA 1-603-456-2011 
Certificate Page: Page 2 of 2 



* MADGETECH 
~ Vllf'B" 10.,} T 3£fl~ 

Certificate Information: 

Certiftcate Number: AR-13-48-20-003 

C81ibrat1on Technician: J 0ay 

callbralion Dale: Bl2Cl2013 

Next Callbrallon Due: 8/20/2014 

Device Information: 
Dewice Name: 

DewicelO: 

Serial Nlffl>er. 

ModelDelaiption: 

C8lixltion Dale As Received: 

Conditloo Al ReoeMd: 

Condition As left: 

CERTIFICATE OF 
CALIBRATION 

TCTemp2000 

NJX T.mp-& vr,,'t- \ 

N84147 

Thermocouple T~ Reconler 

7116/2012 

Used 

In Tolenlnce 

MadgeTectl, Ille.. certilles 1hat the inltn.lmnt ldenlilled belaw has been calbated using c:allnliorl. standardl that- lnlCeable ID the Natona1 tnstitule cl 
stnSards and Tecflnotogy(NJSl. 1lil certlale II c:op,11gt"9d and may not be ,eproduced, U0IIJJl in U, wlltJOUt prtor wntten appova1 cl Madge Tech, Inc. 

TCTemp2000 -Temperature Channel- Serial Number N84147 

The T8fl1)el'ature channel of1he device under test (OUT)-calibnded In clrect 00ll1)ll'ison to tile refetence equipment ISied on tie last page r:11hla c;a1ibration 
certillcate. 

Published tlons 

t0.5-C 
Oto +50"C 
0.01 

Channel l • Al 11111 • ii dearW !'rttll!m ct:c> 
Point standard OUT Uncorr9Cted o.wtce Error 

--~ Test Point Device Al Found = ~ 
25 2,4.76 -0.24 

l,nltlal Con'9CllonVat.s ApplledComdon ValuN 
Gain: 1 " 1 
Ol'fMt: 0.12 -0.12 

Allowable Device Limb 
= Sla!:ldardtAcanct. 

24.5to25.5 

DUT Correctad 
~ _As...J.eft 

25 

0.ViceEn'Of 

-~~ 
0 

TCTemp2000 ·TC Channel- SPrial Number N84147 

Channel 2 • Al data is' MilfiyQfts CrnY> 
Point Standard DUT ~ Dwlct Error Allowable Devtc:. Limb 
~ Test Point Device As Found = Device-Standard = Standard:tAcanc 

Gain: 
Offset 

0 

-lnltlalCorNdlan -, 
-0.0000!!8 

llaintalnl Calibration: 

-0.00008-4 0 NIA 

Appllad Comction v-.. 
1 ~ - -

-0.00015000001 

DUTCor'9dlld 
OeviceAll.eft 

0 

DevlceError 
= _OeYic&-Slandard 

0 

11111 pl0duc:t II rnanufadlnd from lhe highest~~ The urit has been designed to remain within Its 1pecillcali011a dlnlg normal use. ~ . the 
tenglh altn-lolefanat Ml'Vlol can be.affllcled by a-bal9ly Vl'Jlllge, age,~ llunidlty. shoct, and other env1r01-1ta1 ~ F°' 1hOse Ulll'S wilh 
a1lical pelfomw1ce 01' valdaticn !811~ MadgeTech, Inc. l9COIIBIM1ida 1hat the unit be lllvicad and callbral9d at reglAr pel1odic lmelvall. 

Calibration And Semce: 
For information regardslJI 1t1ia callnlion, or to arrange l'adcry callnllon « oil« wvl0e for lhla product, contact MadgeTech °' an au1horiztld lwler. Products 
slipped dlrec:lly to MadgeTectl, Inc. wll requse a Reun Material Aulholllalior, (RMA) number. 

Certlficata Number: 

DateCteated: 

Date Prinllld: 

Celtillcale Page: 

M -13-08,,20·003 

8'20'2013 

8120/2013 

Page 1 

it 
Company 
Cmlacl 
tnfonnaticn: 

MadgeTech 

6 Warner Road 

w- NH 03278 

(603) -456-2011 (Tel) 

(603) 456-2012 (Fax) 
~ (E) 
hllp:/lwww,majgellecfl.c:om (W) 



Issued By: 

Approved By: 

t 

<f .. • 

... 

Certificate Nll'nber: AR-13--08-20-003 

Data-Created: • ~13 

Date Printed: 8.'20fl0f3 
Certillcate Page: Page 2 

Serial No 

43142019 

"' 

Company 
Contact 
lnfonnetion: 

Date: 

Date: 

Certiflcale No 

2013.30047 

MadgeTech 

6WamerRoad 

Warn« NH Q3278 

CERTIFICATE OF 
CALIBRATION 

8120/2013 

8120/2013 

Last Cal Om ... xtCalOue 
4'13/'2014 

(603) 456-2011 (Tel) 

(603) 458-'2012 (Fax) 
lnfo@madgetech.com {E) 
http:/fwww,madgelach.com (W) 



Certificate lnfonnatlon: Device lnfonnatlon: 

CERTIFICATE OF 
CALIBRATION 

Certfflcate Number: AR-1~21-001 

calibration Technk:lan: J Day 

Callbratloo Date: 8/21/2013 

Devloe~ 

DevicelD: 

Serial Number: 

QuadTemp2000 

Teq,Unit 1 

N82430 

Next C8lllration Due: 8121/2014 Model~ 

Cllaalion Dale Aa RecelYed: 

Four Channel Thermocouple Recorder 

7118/2012 

CondllloC) As Received: Used 

Condition Aa Left: In TOierance 

MadgeTech, Inc. Cllltillel that the instnment ldenlilled below baa !Jeerl calbraled Uli1g callllra1ion atandards that are ~ 110 Ile Nalfonal lnltilula ot 
Standards and Technology(NISl}. Thia C8ftlicale 1' cq,yrlgl'lted and may not be ,wproducld, ucept In U, wi1houl prior wrilllln appoval ol MadgeTech, Inc. 

QuadTernp2000 -Temperature Channel- Serial Number N82430 

The Ternc,erun channell of the device ln:lef test (OUT} -. c:alilnted ln dirac:t ~ 10 Ille referenoe equipmn listed on the lat page of 1his 
calltJrallon certifica1e. 

Published Device §peclfiC!tions 
At:cutw.y: :t0.5-C 
Range: 010+50"C 
RNolutlon: 0.01 

ChanneJ 1 • Aft data !I lo deQIMI Ctls!ul <t:C> 
Pornt Standard our UtlCOn'«Ud 

2 

Actual !est~ _ _ Device /Ila Found_ 
25 
60 

24.78 
60.35 

Devtee Enor Allowable Drt1ce Limits 

=~ -~ 
--0.21 24.5 ID 25.5 
0.35 59.510 60.5 

Gain: 
Initial COff9ttloll vai.-
1.oooa 

A&IPhd Ccirrect1on Valuw 
1.0168571 -- - • 

OffMt: 1.350008 0.73857141 

Channel 3 • All data Js iD de9mo Celsjus (t-C) 
Point Standard DUT Uncomcted 

1 
2 

~I Test Point Device As Foinl 
25 
60 

24.71 
60.32 

Devtc.Emlr Alio,,ablt Device Limb 

'"-~ . :' ~ 
--0.211 24.51025.5 
0.32 59.51060.5 

1nltlalComctlonVatms Appu.deon.ctlonValuN 
Gain: 1.0024 - f01971"'4 - "<"':" -

OffNt: -2.2799759 -3.0028572 

Chamel 5 • Al data II lo degrees eegy tt•C> 
Point Standard DUT UIICCln'K't9d 

1 
2 

Actual Test Point Device _As Found 

25 
60 

24.65 
60.27 

De¥lce Emir Allowable Device Umlts 
:' Device-Slandard = s~ 

--0.35 24.510 25.5 
0.27 59.5 ID 60.5 

Initial eon..ctlon Ya"- Aflplted COffaCllon ValuN 
1 - • - 1.0177143 - - .,......... - -

0.81 0.017142856 

Cblooo! Z · Al data ii In degym Cefllus ,ro 
Point Standard OUT Uneorrectecl Device Em>r Allowable~ Limb 

klual Test Point Device As Found = Device-Slandanl . = ~ 
25 24.52 .0."'8 24.5 \:> 25.5 

2 6Q 60.15 0.15 59.5 10 60.5 

Gain: 
Initial Correction Valun Apphd ConK1lon V._ • 
0.968399911 ~1.ooe-- - ---- · 

Certificate Nl.rnber. AR-13-<18-21-001 Company MadgeTedl 

Dale Created: 8121/2013 Conlact 6 Wamt/!/1 Road 

Dale Printed: · 8121/2013 
lnfonnalion: 

Warner NH 03278 
Certificate Page: Page 1 

DUTCol1'9dN 

~..M..!:!I!.. 
24.99 
60.02 

OUT~ 
Device As left 

25 
60.02 

DUTCorrac:tad 
Device~ Left 

25.01 
59.99 

DUTCOR9C111d 
Device As left 

24.89 
60 

. - ---------

DeYlceEnot 
=-~ 

--0.01 
0.02 

DevlceEm>r 
=Dellic&-&andard 

0 
0.02 

Device Error 
=De¥i:e;Slandard 

0.01 
-0.01 

Devk:eEnot 
"' Device-Standard 

--0.01 
0 

(603) 456-2011 (Tel) 

(603) 4511-2012 (Fax) 

info@medgelech.com(E) 
lltl\>:lfwww.madgelech.com (W) 



OffHt: 

.. MADGETECH 
~ #f t'" OATi' LO-.,· , , 

0.079884 -0,82999998 

CERTIFICATE OF 
CALIBRATION 

QuadTemp2000 -TC Channel- Serial Number N82430 

Channel 2 - Al data is IQ Milljyglts fnM 
Point 9tandMd OUT Uncol'l'ICtad Device Error Allowable Dmce Limb 

Actual Test~ OeYiceAaFouncl :" Device-Sanda,d z Standa~ 
-0,000326 0 NIA 

Gain: 

0 

lnltlalComdlon 
1 
-0.00050700002 

Applied COlftdlon Values 
1 

Offset -0,000833 

Channef :4 · Al data II In MilliyoNs cmY) 
Point S1andanl OUT Uncorr9dN Oe¥lce Enw Allowable Device limb 

Actual Teet Point Device Aa Found = DeYlce-Standanl "' ~ 
0 0.000212 0 NIA 

Initial CorrKtlon 
1 -

ApphdCorrKUonValuel 
Gain: -·1 -

Offset -0,000439 -0,000227 

Channel O - Al data ls iJ WPYPtts <aOO 
Point Standard DUT UnconaclN Device Enor Allowable Deva Umlls 

Gain: 
Offset 

~i::•Poir! . Oevl?~l'Clnl -=~ .. ~ 
0 -0.000108 0 NIA 

Initial Cotrec:tlon 
1 
-0,00079999998 

Applled Correction Vllua 
1 
-0,00090799999 

Channel e - N data II In W1iYP111 tmVI 
Point Standard DUT Unc:orr9dad DwlceError AlowableDmcellmb 

Gain: 
Offset 

~T!!,l PoWll --~Aa found "Devtc&-Standard =~ 
0 -0,000165 0 NIA 

lnltlll Comc:tlon 
1 
0,000014 

Callbratlon~ 

Applled Comct1on VlluN 
1 ·- - --

-0.000151 

OUTCorrectld 
OeYice~Left 

0 

DUTCOl'Nellld 
Device Aa Left 

0 

DwlceEnor 
.. Oevice-Slandan:I 

0 

Device Error 
" Device-Standard 

0 

OUT Con-ectld Device Enor 

DevlceAaLeft - ~-~ -
0 0 

DUTConwdlld 
!)evic!, ~ Left 

0 

Oe'tlteEnor -~ 
0 

This product ii manufaalnd from 1he ~ qudly ()Qllll)Q'•III. The unit has been deligned to remain wllllin ill specillcllioilf dlnlg normal UM. HcMwer, the 
leligtl of in-tolerance service can be affected ~ low ballely ldllge, age, llff1)eralUr8. hunidily, lhodt, and Olhe,- enwonmental lnlluencel.. for IIQe us«s Wilt! 
Cltllcal pe,fonnala or valiclalion reqlftfflllnlS, MadgeTedl, Inc. nicommenda lhll ltie unit be wvlced ill1d caltlr..i at Alg!Jlar perlock inllrvlla. 

Calibration And Service: 
Foo i,b,,elion n,ganmg thil callnti0n, or to~ lac:loly calibndion Of Olhe,- ae,vic:e fer this product, contact MadgeTec:h or an llllhortzlld reseller. Procb:ts 
shipped dnclly to MadgeTec:h, Inc.. wll ,equie a Reun Material Aulhoiizaliu, (RMA) runber, 

lssuedBy: 

Approved By: 

Certificate Number. 

Date Oeated: 

Date Prinled; 

Certificate Page: 

g~ 
f/. .JltmJJ 

AR-13-o&-21-001 

8121/2013 

8121/2013 

Pags2 

Company 
Cqnlad 

Information: 

Date: 

Date: 

MadgeTech 

8WamecRoad 

Wam« NH 03278 

8/21/2013 

8/21/2013 

(603) 456-2011 (Tel) 

(803) 456-2012 (Fax) 
lnfo@madge48ch.c:om {E) 
http-J/www.madgetech.axn (W) 



AfAngel's 
Instrumentation 

INC.1so 1102s ACCREDITED 

Plc.ft_f/!E OP Cft_£J(B'1Uf_ 

UNIT UNDER TEST(UUn: 10 GPM Flow Meter 
MANUFACTURER: GPI 
MODEL NUMBER: G2S05N09GMA 

SERIAL NUMBER: 3206877 

Angel's Instrumentation Inc. 
928 Canal Drive 

Chesapeake, VA 23323 

PROCEDURE NAME: 17-20MG-38 (Rev. 811/2010) 
CALI BRA TED BY: Dante Daneri 

CONTACT NAME: Dennis Cobb 

CUSTOMER: Pipeline Petroleum Service 
1324 Cavalier Blvd 
CHESAPEAKE, VA 23323 

TEST RESULT: PASS 

PERFORMED ON: 611612014 
TEMPERATURE: 22.4•C 

HUMIDITY: 46% 

CAL DATE:6116/2014 
NEXT CAL DUE: 6116/2015 
WORKORDER#: 25137 
CERTIFICATE#: 211871 :6856481481 

Purchase Order#: Verbal Dennis 
DAT A TYPE: FOUND-LEFT 

PERFORMED AT Angers Instrumentation Inc. 

Angel's Instrumentation Inc. certifies that the above listed instrument meets or exceeds all specifications as stated in 
the referenced procedure unless otherwise noted. It has been calibrated using measurement standards traceable to 
the National Institute of Standards and Technology (NIsn, to NIST accepted intrinsic standards of measurement, or 
derived by the ratio type of self-calibration techniques. This calibration complies with ISO-IEC 17025-2005, 
ANSI/NCSL 2540-1-1994, and/or ANSI/NCSL 2540.3-2006. 
Complete records of work performed are maintained by Angel's Instrumentation and are available for inspection. All 
calibrations have been performed using processes that have a test uncertainty ratio of four or more times greater 
than the unit calibrated. Uncertainties have been estimated at 95 percent confidence level (k=2). calibration at 4: 1 
TUR provides reasonable confidence that the instrument is within the manufacturer's published specifications. 
This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is 
obtained in writing from the calibration organization issuing this report. 
Note·: Any-Test Uncertainty Ratio (TUR) that is less than four to one will appear in the remarks section of this report 
and identified with an asterisk (*) in the readings section. 
Note: Any number of factors may cause the calibration item to drift out of calibration before the recommended 
interval has expired. The customer is responsible for assigning intervals. Angel's Instrumentation does not 
recommend calibration intervals. 
Angel's Instrumentation is responsible for the calibration process results during the time of the calibration process, 
and this certificate of calibration is neither a contract nor a contractual representation. 

REMARKS: Received on 6116/2014. 

R~ived Condition: Fair/ In Tolerance 

Standards Used 

Asset 
300018 



frest Data 

Flow Calibration 

Range Applied As Found As Left Lower Li mit Opper Lilnit 

10 GPM 2 GPM 1.99 l.99 1.96 2 .04 PASS 

4 GPM 3 .99 3.99 3 . 92 4.08 PA&S 

6 GPM !i.99 5.99 5 . 88 6.12 PASS 

8 GPN 7.99 7 . 99 7 . 84 8.16 PASS 

End of Test Data 

Signed: --~ ---
Signed: 

Designated Service QA Manager 

fU:PORT OF CALIBRATION for SERIAL NUMBER; 

PRINTED ON: 1~un-14 GPI G2S05N09GMA 

211871 

"211871" 
2 of2 , 



fAngers 
lnstrumentat1 

C.1s0 1102s ACCREDIT 

CPiR!J'J'FJc.ftf/!E OP c.ftLJ(JJ<gfl<JJO¾ 
Angel's Instrumentation Inc. 

928 Canal Drive 
Chesapeake, VA 23323 

UNIT UNDER TEST(UUT): 5-50 GPM Flow Meter 

MANUFACTURER: GPI 

MODEL NUMBER: G2S10N09GMA 

SERIAL NUMBER: 3710745 

PROCEDURE NAME: 17-20MG-38 (Rev. 811/2014) 

CALI BRA TED BY: Dante Daneri 

CONT ACT NAME: Dennis Cobb 

CUSTOMER: Pipeline Petroleum Service 
1324 Cavalier Skid 

CHESAPEAKE, VA 23323 

TEST RESULT: PASS 

PERFORMED ON: 6116/2014 
TEMPERATURE: 22.4•c 

HUMIDITY: 46% 

CAL DA TE: 61161201 • 
NEXT CAL DUE: 6116/2015 
WORKORDER#: 25137 
CERTIFICATE#: 211872:6885416667 

Purchase Order#: Vert>al Dennis 
DAT A TYPE: FOUND-LEFT 

PERFORMED AT Angers Instrumentation Inc. 

Angel's Instrumentation Inc. certifies that the above listed instrument meets or exceeds all specifications as stated in 
the referenced procedure unless otherwise noted. It has been calibrated using measurement standards traceable to 
the National Institute of Standards and Technology (NIST), to NIST accepted intrinsic standards of measurement, or 
derived by the ratio type of self-calibration techniques. This calibration complies with ISO-IEC 17025-2005, 
ANSI/NCSL 2540-1-1994, and/or ANSI/NCSL 2540.3-2006. 
Complete records of work performed are maintained by Angel's Instrumentation and are available for inspection. All 
calibrations have been performed using processes that have a test uncertainty ratio of four or more times greater 
than the unit calibrated. Uncertainties have been estimated at 95 percent confidence level (k=2). Calibration at 4:1 
TUR provides reasonable confidence that the instrument is within the manufacturer's published specifications. 
This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is 
obtained in writing from the calibration organization issuing this report. 
Note: Any Test Uncertainty Ratio (TUR) that is less than four to one will appear in the remarks section of this report 
and identified with an asterisk (*) in the readings section. 
N,Qte: Any number of factors may cause the calibration item to drift out of calibration before the recommended 
interval has expired. The customer is responsible for assigning intervals. Angel's Instrumentation does not 
recommend calibration intervals. 
Angel's Instrumentation is responsible for the calibration process results during the time of the calibration process, 
and this certificate of calibration is neither a contract nor a contractual representation. 

REMARKS: Received on 6116/2014. 

Received Conditio·n: Fair/ In Tolerance 

StandarosUsed - --. 

Asset 
300018 

Description 

Flow Meter 

SERIAL NUMBER: 3710745 

16-Jun-14GPIG2S10N09GMA 

CUSTOMER ID: 211872 

"211872* 



fest0ata 

Flow C&llbration 

Range Applied As found As Left Lower Limit Upper Limit 

5 GPM 10 GPM 9 . 95 9.95 9.85 10.15 PASS 

20 GPM 19.96 19.96 19.70 20.30 PASS 

30 GPM 29 . 95 29.95 29 . 55 • 30 . 45 PASS 

30 GPM 40 GPM 39.94 39 . 94 39.40 40.60 PASS 

'<I: 

End of Test Oat.a 

Signed: 

REPORT OF CAUBRA TION for SER!AL NUMBER: 

P~NTEDON: 16-Jun-14 GPI G2S10N09GMA 

Signed: 

Designated Service QA Manager 

CUSTOMER ID: 211872 

"211872* 

• 

.. 



ngers 
lnstrumenta 
ISO 17025 ACCREDITED 

<Jf£,OPC)f.£J(B 
Angel's Instrumentation Inc. 

928 Canal Drive 
Chesapeake, VA 23323 

. UNIT UNDER TEST(UUT): 5000 PSI Pressure-Gauge 

MANUFACTURER: Crystal Engmeering 

MODEL NUMBER: XP2i 5000 

SERIAL NUMBER: 870422 

CUSTOMER ID NUMBER: 211596 u"'rt I 
PROCEDURE NAME: AILCP-136 (Rev. 2) 

CALIBRATED BY: Dante Daneri 

CONTACT NAME: Joe Jackson 

CUSTOMER: Pipefine Petroleum Service 
1324 Cavalier Blvd 

CHESAPEAKE, VA 23323 

TEST RESULT: PASS 

f>ERFORMED ON: 515/2014 

TEMPERATURE: 20.2•c 

HUMIDITY: 47% 
CAL DA TE: 515/2014 

NEXT CAL DUE: 515/2015 

WORKORDER#: 24846 
CERTIFICATE#: 211596:6267592593 

Purchase Order#: CHARGE 
OAT A TYPE: FOUND-LEFT 

PERFORMED AT Angers Instrumentation Inc. 

Angel's Instrumentation Inc. certifies that the above listed instrument meets or exceeds all specifications as stated in 
the referenced procedure unless otherwise noted. It has been calibrated using measurement standards traceable to 
the National Institute of Standards and Technology (NIST), to NIST accepted intrinsic standards of measurement, or 
derived by the ratio type of self~libration techniques. This calibration complies with ISO-IEC 17025-2005, 
ANSI/NCSL 2540-1-1994, and/or ANSI/NCSL Z540.~2006. 
Complete records of work performed are maintained by Angel's Instrumentation and are available for inspection. All 
calibrations have been performed using processes that have a test uncertainty ratio of four or more times greater 
than the unit calibrated. Uncertainties have been estimated at 95 percent confidence level (k=2). Calibratfon at 4: 1 
TUR provides reasonable confidence that the instrument is within the manufacturer's published specifications. 
This report may not be reproduced, except in full, unless permission fo(, the publication of an approved abstract is 
obtained in writing from the calibration organization issuing this report. 
Note: Any Test Uncertainty Ratio (TUR) that is less than four to one will appear in the remarks section of this report 
and identified with an asterisk (*) in the readings section. 
Note: Any number of factors may cause the calibration item to drift out of calibration before tf)e recommended 
interval has expired. The customer is responsible for assigning intervals. Angel's Instrumentation does not 
recommend calibration intervals. 
Angel's Instrumentation is responsible for the calibration process results during the time of the calibration process, 
and this certificate of calibration is neither a contract nor a contractual representation. 

REMARKS: Received on 515/2014. 



Test Data 

DOT 

Set l'oi nt 

500 PSI 

1000 PSI 

1500 PSI 

2000 PSI 

2500 PSI 

3000 t>Sl 

3500 PSI 

3000.021 

3500.063 

4000.098 

4500 . 128 
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QUALITY ASSURANCE SURVEILLANCE PLAN 
 

1 INTRODUCTION 

This quality assurance surveillance plan (QASP) is pursuant to the requirements listed in the Task Order 
and modifications (TO) performance work statement (PWS). This QASP sets forth the procedures, 
guidelines, roles, and responsibilities.  QASP implementation will be led by Naval Facilities Engineering 
and Expeditionary Warfare Center (EXWC) with support from NAVFAC Hawaii. The Government 
Technical team (GTT) will use this QASP to ensure the required performance standards are achieved by 
the contractor.  The GTT consists of the PM, COR, CSE, CSET, and any technical specialist performing 
QA duties upon the request or on behalf of the KO or a GTT member. 

1.1 Purpose 

1.1.1 The purpose of the QASP is: 

(a) Describe methods used to monitor performance 

(b) Provide guidelines for systematic inspection and documentation of contractor activities 

(c) Provide reasonable assurance that the completed work will meet or exceed the requirements 
of the contract 

(d) Identify required documentation 

(e) List roles and responsibilities for the resources to be employed. 

This QASP provides guidance for evaluating whether or not the contractor is meeting the performance 
standards and quality levels identified in the TO requirements and the contractor’s quality control plan 
(QCP).  The primary objective of the warranty work addressed by this QASP is the reinspection, repair, 
and return to service of Red Hill Fuel Storage Tank 5. A secondary objective is to determine the existence 
and location of free product, if any, and to recover free product to the extent possible. 

Aspects of the project require an enhanced level of effort which is above and beyond ordinary NAVFAC 
QA surveillance activity. 

1.1.2 The Quality Assurance (QA) work identified in this QASP has aspects which require an increased 
level of effort (LOE).  EXWC is responsible for the management of the project technical team for 
inspection, testing, and repair of fuel system facilities.  The Project Manager (PM) role is defined 
in Section 2.3 of this QASP.  ACO authority is at EXWC ACQ72.  The COR has been appointed 
at NAVFAC Hawaii.  The CSE and CSET are contract employees of NAVFAC Hawaii and act 
under authority from the COR.  The warranty work will be subject to high visibility and will be 
performed as part of an ongoing warranty repair action by the Contractor. 

1.1.3 This QASP defines the roles and responsibilities of members of the GTT, identifies the 
performance objectives, defines the methodologies used to monitor and evaluate the contractor’s 
performance, describes QA documentation requirements, and describes the analysis of QA 
monitoring results. 

1.2 Performance Management Approach 
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1.2.1 This QASP will define the performance management approach taken by the GTT to monitor and 
manage the contractor’s warranty work performance to ensure the expected outcomes 
communicated in the PWS are achieved.  Performance management rests on developing a 
capability to review and analyze information generated through QA performance assessment. The 
ability to make decisions based on the analysis of performance and QC data is the cornerstone of 
performance management; this QA analysis yields information that indicate whether or not 
expected outcomes for the warranty work are being achieved by the contractor. 

1.2.2 The performance-based approach identified in this QASP enables the contractor to play a large 
role in how the warranty work is performed. The proposed QA processes are designed to monitor 
contractor’s performance within the stated constraints and if necessary, to stop contractor’s work 
progress if deemed unacceptable. The exceptions to QA process reviews are prescriptive reviews 
as required by applicable federal, state, and local laws, along with compelling business situations 
such as unacceptable environmental, safety and health risks. The “results” focus of this QASP 
provides the contractor with flexibility to continuously improve and innovate over the course of 
the warranty work, but all work performed by contractor must maintain the critical outcomes 
expected. 

 
1.2.3 As an enhancement to the performance-based approach, the GTT will execute proactive measures 

to validate contractor QC program output quality and data.  These enhanced measures execute an 
acceptance sampling plan of attributes (NDE results) at a statistically significant level.  The 
acceptance sampling plan is a valid method by which the quality of the QC program output can 
be determined by inspecting a representative sample of the entire population (Juran, 1988).  
Additional technical specialist resources may be utilized by the GTT to execute the plan.  Should 
the acceptance sampling results be found less than the Acceptable Quality Level, corrective 
action steps will be taken as described in Section 5.   

1.3 Performance Management Strategy 

1.3.1 The contractor is responsible for the workmanship and quality of all work performed. The 
contractor measures quality through the contractor’s QC program. Contractor QC is work output. 
Therefore, QC includes all work performed, under this contract regardless of whether the work is 
performed by prime contractor’s employees or by subcontractors. The contractor’s QCP will set 
forth the staffing and procedures for self-inspecting the workmanship quality, timeliness, 
responsiveness, customer satisfaction, and other performance requirements in the PWS and 
warranty action.  The contractor will develop and implement a performance management system 
with processes to assess its performance and contractor’s PM will report its performance to the 
EXWC PM.   

1.3.2 The NAVFAC Hawaii Facilities Engineering and Acquisitions Division (FEAD) Construction 
Surveillance Engineer (CSE) will monitor onsite performance and the EXWC PM will review 
performance reports furnished by the contractor to determine how the contractor is performing 
against communicated performance objectives.  The EXWC PM will be the primary point of 
contact (POC) responsible for communicating corrective actions required to achieve critical 
outcomes and performance objectives.  The contractor will be responsible for implementing 
corrective actions in QC processes and workmanship practices. The FEAD CSE will be the 
primary point of contact (POC) responsible for communicating the results of onsite QA 
assessments which verify contractor’s QC personnel are effectively monitoring and documenting 
workmanship.  Technical specialists such as third party QA technician(s) or government subject 
matter experts requested by the GTT will report to the contracting officer’s representative (COR) 
or the onsite GTT member respectively. 
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2 ROLES AND RESPONSIBILITIES 

2.1 The Contracting Officer 

The EXWC Contracting Officer (KO), with support from the EXWC PM and the FEAD COR, is 
responsible for monitoring contract and warranty work compliance, including contract administration and 
cost control. The KO will resolve any differences between the observations documented by the GTT and 
the contractor. The KO has designated one FEAD COR as the government local authority for 
performance management of PWS and warranty action efforts. The FEAD COR has designated one 
FEAD CSE and one FEAD Construction Surveillance Engineering Technician (CSET) to support an 
increased LOE for field QA efforts. 

2.2 The Contracting Officer’s Representative  

The FEAD COR has been designated in writing by the EXWC KO to act as his or her authorized 
representative to assist in administering the TO and warranty action. COR limitations are contained in the 
written appointment letter. The COR is responsible for technical administration of the project and ensures 
proper government surveillance of the contractor’s performance. The COR is not empowered to make any 
contractual commitments or to authorize any contractual changes on behalf of the Government. Any 
changes that the contractor deems may affect TO price, terms, or conditions will be referred to the KO for 
action.  The COR will have the responsibility for collecting and/or completing QA Reports used to 
document the inspection and evaluation of the contractor’s workmanship and QC performance.  CSE and 
CSET surveillance will occur under the inspection of services clause for the warranty action relating to 
the TO. 

2.3 The Project Manager  

The EXWC PM is responsible to EXWC for technical oversight of the fuel system inspection, testing, and 
repair as required to meet PWS objectives.  The PM may engage technical specialists as-required to 
ensure objectives of this QASP are met.  The PM is not empowered to make any contractual 
commitments or to authorize any contractual changes on behalf of the Government. Any changes that the 
contractor deems may affect contract price, terms, or conditions shall be referred to the KO for action.  
The PM, with field support from the CSE, will have the primary responsibility for (a) reviewing QA 
reports, (b) assessing Contractor inspection performance and results via periodic onsite surveillance, (c) 
assessing Contractor testing performance and results via periodic onsite surveillance, (d) and evaluating 
Contractor QC reports, as the basis for determining whether or not project objectives are being met.  The 
PM is authorized to stop work in the event of a severe hazard exposure pursuant to 01 35 26.05 20.  PM 
surveillance may occur under the inspection of services clause for any service relating to the TO.  The PM 
will serve as the COR for a third party QA specialist utilized. 

2.4 Construction Surveillance Engineer 

The CSE supports the COR, PM, and KO.  CSE limitations are managed by the FEAD. The CSE is 
responsible for (a) the field administration of safety and environmental compliance, (b) contractor’s site 
access, (c) coordination with the NAVFAC customer’s POC, and (d) field surveillance of TO and 
warranty work.  The CSE will support the KO or PM upon request to obtain and provide more 
information on a particular QA matter.  The CSE is not empowered to make any contractual 
commitments, authorize any contractual changes on behalf of the Government, or direct technical 
performance with regard to the warranty inspection, QC testing, or rework of repairs. Any changes that 
the CSE or the contractor deems may affect contract price, terms, or conditions will be referred to the KO 
for action.  Within the noted area of responsibility, the CSE will be responsible for preparing QA Reports 
used to document the inspection and evaluation of contractor workmanship and QC performance.  The 
CSE and CSET are authorized to stop work in the event of a severe safety, security, or environmental 
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hazard exposure.  CSE surveillance will occur under the inspection of services clause for the warranty 
action relating to the TO. 

2.5 Construction Surveillance Engineering Technician  

The CSET will perform routine regular onsite surveillance of contractor activities on behalf of the KO.  
The CSET is responsible for observing and reporting contractor’s progress in accomplishing the warranty 
inspection, QC testing, and rework of repairs. The CSET will assist the CSE in ensuring workmanship 
and QC performance objectives of the TO and warranty action are being met.  The CSET will (a) review 
contractor’s reports, testing personnel credentials, and equipment calibration certificates, and (b) attend 
contractor’s field QC meetings.  The CSET will provide exceptions or comment to the contractor’s QC 
report in the QA Report portion as depicted in Attachment 4.  The CSET will provide all findings to the 
CSE in daily QA reports, the format of which is in Attachment 2.  The CSE is not empowered to make 
any contractual commitments or authorize any contractual changes on behalf of the Government.  The 
CSET is authorized to stop work in the event of a severe safety, security, or environmental hazard 
exposure.  Any changes that the CSET or contractor deems may affect contract price, terms, or conditions 
will be referred to the KO for action.  QA surveillance by the CSET will occur under the inspection of 
services clause for the warranty action relating to the TO. 

2.6 Quality Assurance Inspector 

The Quality Assurance Inspector (QAI) is a third party A/E who will perform onsite surveillance of 
contractor activities and report to the GTT.  The specific scope of the QAI activity and level of effort is 
described in a separate contract action task order statement of work.  The QAI is responsible for 
observing and reporting contractor’s progress in accomplishing the warranty inspection, QC testing, and 
rework of repairs. The QAI will assist the GTT in observing the workmanship and QC performance 
objectives of the TO and warranty action are being met.  The QAI will review contractor’s reports, testing 
personnel credentials, and equipment calibration certificates, review the API inspection, and witness leak 
testing and other ND examinations.  The QAI will provide all findings in reports.  The QAI is not 
empowered to direct contractor activity, make any contractual commitments, or authorize any contractual 
changes. 

3 METHODOLOGIES TO MONITOR PERFORMANCE 

Measures undertaken to provide an increased, overlapping, and redundant LOE of QA performance 
management include the following: 

a) Daily frequency of routine and regular field surveillance activities will be used by the FEAD to 
evaluate contractor’s workmanship and QC performance. 

b) GTT access to regularly updated contractor QC Log. 
c) Redundant scrutiny of QA and QC documentation. 
d) Periodic field surveillance of inspection and testing results. 
e) Non-periodic, comprehensive field surveillance of accomplished work. 
f) Validation of the contractor QC Program results by execution of an acceptance sampling plan. 

The warranty work to be performed is primarily rework which is critical to the viability of the customer’s 
mission-essential Red Hill Fuel Storage Facility.  The GTT will strive to assess QA requirements 
objectively but will verify acceptable contractor performance is actually being achieved.  Pursuant to 
BMS 1.5.5.1.4 “Ongoing Quality Assurance Actions”, specific QA surveillance activities will be 
conducted based on contractor’s weekly QC meetings and the three-week look-ahead schedule.  The 
primary methods of QA surveillance are both proactive and participatory. 

3.1 Proactive Surveillance Techniques 
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The GTT will take an active role in verifying contractor inspection, testing, and repair results. The GTT 
will also validate the contractor QC Program results (QCP).  Validation will take the form of randomly 
selecting completed repairs as-reported on the QC Log, and systematically verifying the result.  
Verification will take the form of requiring the contractor to repeat in the presence of the GTT, leak test 
and MT inspection which have been reported as “Passed” in the QC Log.  Verification will take place by 
the GTT members in person from the suspended work platform.  Validation will implement the 
acceptance sampling plan in Attachment 5. 
3.1.1 Acceptance Sampling Plan – A method to provide evidence the QCP has met the performance 

goals required to return Tank 5 to service is to perform sampling inspection of completed repairs 
and make a decision prior to acceptance (Johnson, 1994) of the warranty work.  The plan uses a 
single stage model with binomial probability distribution calculated no more than 5% chance of a 
Type II error (accepting an undetected defect).  The model identifies the minimum number of 
random repairs (76) which will be acceptance tested at an AQL of 3.  A failed test shall result in 
rework of the repair.  If the number of test failures is below the AQL, the QC program output is 
validated. If the number of test failures is at or over the AQL, the QC program is rejected.  
Rejection of the QC program will trigger performance requirement corrective measures noted in 
Section 5.1 and Attachment 1.  The acceptance sampling plan is in Attachment 5. 

3.1.2 Periodic Onsite Verification – The PM will conduct periodic onsite verification of contractor’s 
means, methods, and results of inspection and testing.  Leak testing, MT inspections, and review 
of weldments (API_Standard_1104, 2014) from the inspection basket will take place.  The results 
of the verification will be documented in QA reports per Attachment 2.  To obtain accurate 
results, the planned locations and time of planned onsite surveillance activities might not be 
communicated to Contractor in advance.  Frequency of the periodic surveillance is planned to be 
minimum five days per month. 

3.1.3 Periodic Onsite Verification – The CSE will conduct periodic onsite verification of contractor’s 
means, methods, and results of inspection and testing.  Leak testing, MT inspections, and review 
of weldments (API_Standard_1104, 2014) from the inspection basket will take place.  The results 
of the verification will be documented in QA reports per Attachment 2.  To obtain accurate 
results, the planned locations and time of planned onsite surveillance activities might not be 
communicated to Contractor in advance.  Frequency of the periodic surveillance is planned to be 
minimum two days per week. 

3.2 Participatory Surveillance Techniques 

The GTT will participate in contractor QC program three phases of control system activities.  The intent 
will be to shape the progress and effectiveness of the contractor’s quality control.  Since the definable 
features of work are limited to a few, GTT participation will extend beyond Three Phase of Control 
meeting attendance.  The primary daily GTT onsite member will be the CSET for minimum two hours. 
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3.2.1 Preparatory Phase – The GTT will participate in preparatory phase meetings prior to start of work 
of each definable feature of work.  At the meeting the GTT will review the applicable 
specifications and references for the work.  This will include welding specifications, NDE 
procedures, and testing protocol.  The GTT will verify all materials and equipment have been 
brought onsite and have been tested and approved for use.  An examination of the work area will 
take place to assure all required preliminary work has been completed.  Review of the activity 
hazard analysis and discussion of the work procedures will also be performed. 

3.2.2 Initial Phase – At the beginning of the work, the GTT will review preliminary QCP output, verify 
the adequacy of the QC controls, and assess workmanship.  Corrective actions to address 
concerns shall be directed to the QCM and noted in the daily QA report. 

3.2.3 Follow-Up Phase – The GTT will perform daily checks to assure continued compliance with 
contract requirements is taking place, including safety and control testing. 

3.2.4 Daily Surveillance – The CSET will observe onsite contractor activity during various aspects of 
warranty work DFOW. This will include QA surveillance of contractor QC activities; review of 
contractor inspection activity to include operator credentials; review of contractor testing to 
include operator credentials; review of rework repair techniques, means, and methods; review of 
daily contractor reporting; preparation of a daily QA report.  In an effort to obtain accurate 
results, the CSET observational activity will occur at intervals unknown to contractor and will not 
be readily predictable. 

3.2.5 Daily Offsite Review – The PM will review Contractor daily QC and production reports, QC log, 
daily QA reports as necessary to monitor and assess contractor’s workmanship and QC 
performance.  The PM reviews will form the basis for an ongoing determination of performance 
with regard to workmanship and QC performance objectives.  The determination shall be 
provided periodically to the GTT, KO, and EXWC management for use in reply to stakeholder 
inquiry. 

3.2.6 Daily Offsite Review – The CSE will review Contractor daily QC and production reports, QC 
log, daily CSET reports as necessary to monitor and assess contractor’s workmanship and QC 
performance.  The CSE weekly assessments will form the basis for an ongoing determination of 
performance with regard to workmanship and QC performance objectives.  The determination 
shall be provided periodically to the GTT, KO, and FEAD management for use in reply to 
stakeholder inquiry. 

3.2.7 Non-Periodic Onsite Surveillance – The CSE will conduct non-periodic onsite surveillance of 
Contractor’s accomplished work for each DFOW milestone to ensure successful completion of all 
inclusive work tasks and related activities.  In an effort to ensure comprehensive results, specifics 
of planned onsite surveillance activities will be communicated to Contractor in advance.  

3.2.8 Periodic QC Meetings – The CSE and CSET will attend contractor’s weekly QC meetings. The 
CSE, with support from the CSET, will assess contractor’s warranty work planning and onsite 
progress. Attention will be directed to the contractor’s personnel assignments and individual 
performance capabilities in order to assess contractor’s overall ability to accomplish proposed 
workmanship and QC results. 

3.3 Customer Feedback  
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The contractor is expected to establish and maintain professional communication between its employees 
and Navy personnel. The primary objective of this communication is the Navy’s customer satisfaction. 
Customer satisfaction is the most significant external indicator of the success and effectiveness of all 
services provided and can be measured through Navy and external stakeholders’ complaints. 
 
Performance management requires the contractor to be customer focused through initially and internally 
addressing customer complaints with the CSE and investigating the issues. The Navy and external 
stakeholders’ retain the option to communicate complaints to the Navy POCs, as opposed to the 
contractor. 
 
The COR will accept those customer complaints deemed valid after reviewing with contractor. The COR 
will investigate valid complaints to the extent necessary to resolve effectively and timely. 
 
Customer feedback will be obtained by the CSE and CSET during weekly meetings with Navy 
stakeholders. Customer feedback summaries will be provided to contractor by the CSE and CSET during 
contractor’s weekly QC meetings. 

3.4 Acceptable Quality Levels  

The acceptable quality levels (AQLs) are included in Attachment 1, “Performance Requirements 
Summary Table“. The AQLs for contractor performance are structured to allow the contractor to manage 
how the work is performed, while providing negative incentives for performance shortfalls. For certain 
critical activities, e.g. those involving the submission and adherence to an Accident Prevention Plan 
(APP) as outlined in Specification 01 35 26.05 20 and 385-1-1, the desired performance level is 
established at 100 percent. 

4 QUALITY ASSURANCE DOCUMENTATION 

4.1 The Performance Management Feedback Loop  

The performance management feedback loop begins with the communication of expected outcomes. 
Performance standards are expressed in the PWS and WP. Performance standards are assessed using the 
performance monitoring techniques provided in Attachment 1. 

4.2 Quality Assurance Reports 

The QA surveillance will be accomplished by the GTT and will be reported using the QA Report 
provided in Attachment 2 and the QA Report portion of the Contractor Quality Control Report provided 
in Attachment 3. The completed QA reports will document the GTT’s assessment of the contractor’s 
performance under the TO and warranty action to ensure the required workmanship and QC results are 
being achieved. 
 
4.2.1 The COR and PM will retain a copy of all completed QA Reports from the CSE and CSET. 

5 ANALYSIS OF QUALITY ASSURANCE ASSESSMENT 

5.1 Determining Performance  

5.1.1 The GTT will use the monitoring methods cited to determine whether the performance standards, 
service levels and AQLs have been met. If the contractor has not fully met the requirements, the 
contractor will be required to develop a corrective action plan to show how and when contractor’s 
performance will be restored to the required levels. 
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5.1.2 Should the AQL prescribed in Acceptance Test Sampling Plan (Attachment 5) not be met, 
notification shall be provided to the contractor in the form of a notice of non-compliance.  Should 
no extenuating circumstances be found by the Contracting Officer, the contractor QCM shall be 
determined to be incompetent, careless, or otherwise objectionable per FAR 52.236-5.  The result 
of that determination shall be ineligibility from working on the project.  The KO shall determine 
whether additional contractual steps as detailed in Attachment 1 are warranted. 

 

5.2 Reporting 

5.2.1 eProjects: Twice per month the PM will update the associated eProjects status notes 
summarizing contractor’s progress.  Once per month, the PM will update the eProjects status 
notes summarizing the overall results of the QA surveillance efforts. The summary will consider 
the contractor’s progress reports and the quality assurance reports. This will become part of the 
QA documentation.  This documentation process will enable the GTT to demonstrate whether or 
not the contractor is meeting the stated QA objectives and performance standards, including cost, 
technical and scheduling objectives. 

 
5.2.2 eContracts: Once per week the CSE will update the associated eContracts record 

summarizing contractor progress. Once per month, the CSE will update the eContracts record 
summarizing the overall status of contractor’s fieldwork progress.  

 
5.2.3 Stakeholder: Updates provided to stakeholders will be coordinated within the GTT for content 

prior to release.  Release shall only be made in accordance with the REDHILL Communications 
Plan Process. 

5.3 Reviews and Resolution 

5.3.1 The Contractor’s PM, QC Manager and Project Engineer will meet in person or via 
teleconference with the PM, CSE and CSET on a weekly basis to discuss progress and 
performance.  The GTT will conduct in-depth reviews with the contractor on a monthly basis, 
including self-assessments by the contractor. The CSE will meet with the contractor when 
required by the GTT or upon the Contractor’s request.  The agenda of the reviews will include: 

 
5.3.1.1 Monthly performance assessment  

5.3.1.2 Issue resolution and concerns  

5.3.1.3 Three-week look-ahead review and project schedule progress review against the baseline, 
including corrective action plan review 

5.3.1.4 Recommendations for lessons-learned and corrective actions 
 
5.3.2 The GTT must coordinate and communicate with the contractor’s onsite key personnel in a timely 

manner to resolve instances or concerns regarding marginal or unacceptable performance. 

5.3.3 The PM and contractor’s key personnel will jointly formulate long-term courses of action based 
on progress.  Decisions regarding changes to metrics, thresholds, or service levels should be 
clearly documented in correspondences or meeting minutes. Changes to service levels, 
procedures, and metrics which will result in a contract modification shall be avoided. 
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7 PLAN CONCURRENCE 

 
Acceptance Satisfactory To the Participants – Sat-To 
This QASP documents organizational coordination and quality assurance activities for the warranty phase repairs of 
Red Hill Tank 5, JBPHH.  Component coordination is between NAVFAC Engineering and Expeditionary Warfare 
Center (EXWC), NAVFAC PAC, and NAVFAC Hawaii FEAD (NFHI).  Concurrence is provided to ensure the 
QASP has been reviewed, meets organizational requirements, and is satisfactory to the participants. 
 
 
Concurrence 
EXWC PM 
EXWC CIBL 
NFHI COR 
NFHI CIBL 
 
 
 
Concurrence provided on separate document. 
 
 
 

 9 / 18 



ATTACHMENT 1: PERFORMANCE REQUIREMENTS SUMMARY 

Required Services 
(Tasks) 

Submittals in accordance 
with Task Order 
requirements 

Administer quality control 
program including 
subcontractor 
management in 
accordance with QCP 

Preparation of 
comprehensive list of 
weld 
inspection/NDE/repair 
locations for QC and QA 
tracking 

Documentation ofNDE 
inspection results 

Govt: Validation of QCP 

Performance 
Standards 

99% of submittals 
accurately depict 
current status 

Contractor is in 
compliance with 
QCP 97% of the 
time 

All previous repair 
locations 

Objective Pass-Fail 

Acceptance 
Sampling Plan 

Acceptable 
Quality 
Levels 

97% 

97% 

100% of 
locations 
uniquely 
identified 

100% of 
locations on 

comprehensiv 
e list tested 
and passed 

3 
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Methods 
of 

Surveillance 

File reviews, periodic 
inspections, random, 
observations, 

File rep01ts, periodic 
inspections, random, 
observations, 

Review/editing of draft 
versus existing 
documentation and 
actual conditions 

1. Ongoing visual 
surveillance of 
onsite activity by 
QAT 

2. Review Daily QC 
Repo1ts 

3. Un-announced 
validation of 
inspection NDE 
results on random 
locations by QAT 
or PM 

1. In-basket review of 
leak test, MT 
inspection, 
weldments 

2. Determine 
Pass:Fail 

3. Compare results to 
AQL 

Performance 
Corrective 
:Measures 

Contractor 
Perfo1mance 
Assessment Repo1t s 
System (CPARS) 
Review 

CP ARS Review 

Notice of Non-
Compliance 

Letter of Concem 

Cure Notice 

Notice of Non-
Compliance 

Letter of Concem 

Notice of Non-
Compliance 

Letter of Concem\ 

Cure Notice 

Remove QC 
Manager 

Notice ofNon-
Compliance 

Letter of Concem\ 

Cure Notice 



Required Services 
(Tasks) 

Material and 
Workmanship Submittals 

Material and 
Workmanship: Repair of 
locations with failed NDE 
and/or unacceptable weld 
quality 

Draft Completion Repo1t 

Final Completion Report 

Performance 
Standards 

Contractor in 
compliance with 
sow 

Work in 
compliance with 
SOW and 
submittals through 
QC program IA W 
01 45 00 05.20 

Contractor in 
compliance with 
sow 

Comments 
implemented as 
noted by reviewer 

Acceptable 
Quality 
Levels 

97% 

100% 

95% 

99%of 
agreed upon 
comments 
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:Methods 
of 

Surveillance 

Work Plan, Daily 
Reports, Draft Report 
and Final Repo1i 
Review 

1. Ongoing visual 
surveillance of 
onsite activity by 
QAT 

2. Review Daily 
Repo1is 

3. Un-announced 
validation of repafr 
NDE results on 
random locations 
byQATorPM 

Repo1i Review 

Repo1i Review 

Performance 
Corrective 
Measures 

CP ARS Review 

CP ARS Review 

Notice of Non-
Compliance 
Letter of Concem 

Cure Notice 

CP ARS Review 

CP ARS Review 



ATTACHMENT 2: GOVERNMENT QA REPORT FORMAT 
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ATTACHMENT 3:  CONTRACTOR QUALITY CONTROL REPORT FORMAT 
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ATTACHMENT 4:  CONTRACTOR PRODUCTION REPORT FORMAT 
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ATTACHMENT 5:  ACCEPTANCE TEST SAMPLING PLAN 
 
Acceptance Test Sampling Plan 
 
Acceptance sampling is a valid method by which the quality of the QC program output can be obtained by 
inspecting a representative sample of the entire population.  By examining a series of samples, 
information is obtained about the entire process (Juran, 1988). 
 
Since information about the process, in this case the QC program output, is of interest, Type B sampling 
of attributes plan was selected.  In the plan samples are chosen at random from all repairs reported as 
complete by the QC program.  Witness testing will be performed to classify the repair as conforming or 
non-conforming.  The number of non-conforming repairs will be compared to an acceptance number, c, 
identified in the plan and a decision made to accept or reject the entire lot (QC program output) if the 
acceptance number is exceeded. 
 
The plan uses a single-stage model which will specify the quality level, lot tolerance percent defective 
(LTPD) of the QC program output at the specified risk of accepting an undetected defect, β. The model 
was optimized to reduce the sample size while maintaining no more than 5% risk of a Type II (β) error.  
The binomial was used as a good approximation of the probability distribution for an attributes sampling 
plan (Grant, 1988). The sampling plan and results are below. 
 
 

 Variable Definition Value 

In
pu

t 

N Population size 677 

LTPD Lowest quality, or the highest proportion of defective 
results to total number of repairs, still acceptable 10% 

AQL Acceptable quality level: Ideal percentage of defects 2% 

O
ut

pu
t n Sample size 76 

c Maximum number of failures before entire QC program 
output is rejected 3 

β Chance of accepting an undetected defect 4.7% 
 
 
By acceptance sampling 76 repair locations reported to have passed QC program output, the GTT will 
have no more than a 5% chance of unknowingly accepting an undetected defect should no more than 
three defects be discovered.  Should more than three defects be discovered, the entire QC program output 
is rejected. 
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ATTACHMENT 6:  ROLES AND RESPONSIBILITIES MATRIX 

  Phase   Element QCM 
(Ktr) FEAD EXWC 

In
sp

ec
tio

n 

Leak 
Testing 

Submittal 
Process 

Procedure - Verify contractor provided complete 
NDE LTE-1 testing procedure including operator 
certifications as-required 

A QA QA 

Field Visit Testing - Perform leak testing on repairs per NDE-
LT-1.  A QA QA 

Field Visit 

Quality Control Program Output - Report 
specific leak testing status of each repair site in QC 
Log. 

A QA QA 

Acceptance Testing - Verify QC Program output 
with random acceptance sampling.  Verify leak 
testing procedure meets NDE-LT-1 and API 653 
Section 12.  Witness leak testing from the 
inspection basket.  

— V V 

Weldments Field Visit 

Visual inspection - Verify weldments meet criteria 
of API 653 Section 12, API 1104.  A QA QA 

Testing - Perform MT on weldments per MT-3. A QA QA 

Inspection - Perform liquid penetrant inspection 
per PT-1 on weldments.  A QA QA 

Quality Control Program Output - Report visual 
inspection, PT inspection, and MT testing results of 
each repair site in QC Log. 

A QA QA 

Acceptance Testing - Verify QC Program output 
with random acceptance sampling. Witness MT 
inspections (MT-3 Yoke Technique, Wet 
Fluorescent Magnetic Particle Method), PT (PT-1 
Liquid Penetrant Inspection by Visible Dye 
Method) and review of weldments (API Standard 
1104) from the inspection basket.  

— V V 

Hold Point 
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  Phase   Element QCM(Ktr) FEAD EXWC 
R

ep
ai

r 

Welding 

Submittal 
Process 

Welding Plan - Provide appropriate WPS and 
PQR A QA QA 

Submittal 
Process 

Welder Credentials - Provide welder 
certifications. Verify meet requirements of API 653 
Section 11 and WPS 

A QA QA 

Field Visit 
Inspection - Visual verification weldments meet 
criteria of API 653 Section 12, API 1104.  A QA QA 

Field Visit 
Testing - Perform leak testing on repairs per NDE-
LT-1.  A QA QA 

Field Visit 
Testing - Perform MT on repairs per MT-3. 

A QA QA 

Field Visit 
Inspection - Perform liquid penetrant inspection 
per PT-1 on repairs. A QA QA 

Field Visit 

Quality Control Program Output - Report 
specific visual inspection and MT results of each 
repair site in QC Log. A QA QA 

Field Visit 

Testing - Verify QC Program output with random 
acceptance sampling. Witness MT inspections 
(MT-3 Yoke Technique, Wet Fluorescent Magnetic 
Particle Method), PT (PT-1 Liquid Penetrant 
Inspection by Visible Dye Method) and review of 
weldments (API Standard 1104) from the 
inspection basket.  

— V V 

Coating 

Submittal 
Process 

Coating - Provide material submittals in 
accordance with 09 97 13.15 LOW VOC 
POLYSULFIDE INTERIOR COATING OF 
WELDED STEEL PETROLEUM FUEL TANKS 

A S S 

Submittal 
Process 

QP-5 Inspector qualifications 
A S S 

Field Visit 
Inspection - Verify surface preparation in 
accordance with 09 97 13.15 Part 3. A QA QA 

Field Visit Testing - Perform holiday testing A QA QA 

Field Visit 
Testing - Verify coating thickness 

A QA QA 

Field Visit 
Quality Control Program Output - Report 
specific visual inspection and MT results of each 
repair site in QC Log. 

A QA QA 

         
KEY = A - Approve, R - Review, W - Witness, RA - Receipt Acknowledge, S - Surveillance Review, V- Verification and Testing, C - Copy, QA - 
Quality Assurance 
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DEFINITIONS 
 

      

Approve 
(A)    

Professional or quality control endorsement of the submittal or 
installed system meets the contract requirements 

Review 
(R) 

To confirm accuracy of the submittal and that it meets contract 
requirements 

Witness (W) Observe demonstration of system performance for acceptance 

Receipt Acknowledge (RA) Confirm receipt of submittal with no review necessary 

Surveillance Review 
(S) 

A quality assurance review based on risk, complexity, and workload 

Performance Verification and 
Acceptance Testing (V) 

A demonstration of satisfactory construction and system performance 

Receive Copy of Correspondence 
(C) 

Receive a copy of the transmittal sheet and/or correspondence letter 

Quality Assurance Inspection 
(QA) 

Witnessing satisfactory performance without testing all devices or 
visual inspection of various parts of the system 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

END QUALITY ASSURANCE SURVEILLANCE PLAN 
 

 18 / 18 



C'.f:U»?i I WILLBROS I 
\W/ ~ Willbros Government Se1vices, LLC - Redhill Tanlc 5 Final Inspection Repo1t 

Section 2.0 - Suitability for Service Statement 

Suitability for Service Statement 
Tank 5 - Certificate of Compliance 

UST Tank 5 Redhill Complex - Pearl Harbor, HI 

Tank 5 integral structural and component integrity is suitable for continued service at the 
specified operation interval and can be placed back in normal operation . 

The Tank 5 repairs identified for mandatory repairs for continued service, along with the 
short term :;; 10 yr. and long term :;; 20 yr. repairs for the desired operational interval have 
been successfully completed. After the repairs were completed, the repairs were re
inspected and tested. All repairs were found acceptable and approved for return to normal 
operation for continued service. 

The next APl-653 internal inspection should be conducted in twenty (20) years, or by May 
2033. The bottom life calculations determined the tank bottom to have greater than twenty 
(20) years of remaining operation. A visual inspection of UST internal coatings should be 
conducted in in twenty (20) years with the internal inspection . A visual inspection of UST 
external surfaces should be conducted monthly by operations personnel to observe for 
signs of tank or component damage, accelerated deterioration or abnormalities. Any 
relevant observations should be promptly evaluated to determine any change in suitability. 

Note: This certificate of compliance and suitability for service is based on continued normal 
operation in the same service conditions for Tank 5. Any intended change in service, 
product, operations or conditions to the tank should be re-evaluated prior to making the 
change to determine if it is a relevant change and if the tank wi ll continue to be suitable for 
the desired service, product, operations or conditions. Any changes in service, product, 
operations or conditions will void this certificate of compliance and suitability for service. 

APl-653 Inspector: 

SIGNATURE ON FILE - HAND SIGNED COPY WILL BE IN FINAL REPORT COPIES 

Tim D. Anderson; APl-510 Pressure Vessels / APl-570 Piping / APl-653 Aboveground Tanks# 494/37258 
AWS-CWI / ASNT NOT LvL Ill MT, PT, UT, VT & RT 

Professional Engineer's Review: 

Digitally signed by Tim 
Anderson Tim ON: en= Tim Anderson, 

SIGNATURE ON FILE - HAND SIGNED COPY WILL BE IN FINAL REPORT c~~8hl8!hy.anderson@willb 

n res.com, c=US 
Thomas Fulton, P.E. - Oklahoma I California,A:r,tt~ rS't> ~~~~~~013.06.27 13:05:32 
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