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This translation of IOGP Report 412 (Version 2.0, March 2016) has been kindly supplied
by the Petroleum Training and Qualifying Institute of Libya. The accuracy of the translation
has not been verified by IOGP. IOGP accepts no responsibility or liability for the accuracy
of the translated report. In all cases, only the original English version is authentic. IOGP re-
ports are subject to regular review and re-publication. IOGP cannot guarantee that unofficial
translation reflects the most current version of any report.
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International City Tower T +44 (0)20 3763 9700

Association 40 Basinghall Street F +44 (0)20 3763 9701
of Oil&Gas 14th Floor reception@iogp.org
Producers London EC2V 5DE www.iogp.org

United Kingdom

04 September 2017

Dear Mr Hamida,

Further to recent email correspondence, please accept this letter as confirmation that permission is
granted for you to translate IOGP Report 412, Managing Naturally Occurring Radioactive Material
(NORM) in the oil and gas industry.

We should be most grateful if a copy of the translation might be sent to us to be made available for
download through the IOGP website.

Please include the following disclaimer in both Arabic and English at the beginning of the translation:

This translation of IOGP Report 412 (Version 2.0, March 2016) has been kindly supplied by the
Petroleum Training and Qualifying Institute of Libya. The accuracy of the translation has not been
verified by JOGP. OGP accepts no responsibility or liability for the accuracy of the translated report. In
all cases, only the original English version is authentic. IOGP reports are subject to regular review and
re-publication. IOGP cannot guarantee that unofficial translation reflects the most current version of
any report.

Please note that any distribution of the translation must be done on a non-commercial basis, for the
purposes of information dissemination and education.

With warmest regards,

Llewellyn St David
Compliance Officer

A company limited by guarantee. Registered in England No. 1832064 VAT No. 241 240 903
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Th dlwlu mRaeq n.r. n.r. n.r.
zstheq n.r. n.r. n.r.
Y 0.0001 < > 10 n.r. n.r.
— 226Raeq 0.1 <>40 n.r. n.r.
R, n.r. 0.01 < > 1,500 5 < > 200.000
*Pb,, n.r. 0.3 <> 230 0.005 < > 0.02
n.r=not reported e plos y




5 yaaad RN oy abine Eom (G50l 1 i) danill lagsill e Jave anbll JSana¥ JSA miis?R
Lgically 5, all oo e Tk 83LaS gty T 22.6 L Jrysh cbomt s sl il 2P oLl ool
) NG ankll 5Ll 8 8agasll (aerosols) oY srug ,m¥ b Lhasiye yaall § rad R0 wlady aline mvaiy ik ol
28, e lik L e 0Pb_ wS1si o1 Sy bkl Lalladl e el 1 1 [m ol @looanlly (sl l +[5gl
Lyhis aSatll elalom calafy¥ oliie dadlpll GG Jod 35al Jie 36 Lallis oliad LTl plaodl Lo
(s Sl LS el 4 L) (NGL) 5 (NG) I 8 5 p5atall ysll bl 3152 Jpuall o . 59

s - gl £l casla g les] 6T Gulid 5Say Y ((NG) (8 RN (s e 528155 agans e pi sl e
ALall hall 5 5a3 LA el asasll (381,00) S 8 Latiye ¢ bt olisime pulad a3 i L6 wl oY s
Aolis 5T 5l andall LAl 4 n Sl e YT sie Lsgill wie g LodY) s wligiadl sda &35 Lo Gle s
lasyl gf glaayl jhlas Lelas Jaiow 22Rn a3l 3 las

UL OLLad) —jlatly daad) delivo 2 dacdal) Aadd ) SlidsSd) 7.1

Sl e Tolaiel (g5aT ) 5Lt oo S St Asmaadal | Gl ] o a1 LUt 515 G BAS 1 oy Sas
Lol o Ll ol 8 ety Sl 1y 5l raad Lo 5okt 51 Ll s il gyl nglgual

ol 3 Jsaall) a1 ELE wle way Lo a1 5T o G311 e sy 38555 JSy JST L sl
(4 Jsaadl

il oLl 23,5800 NOR U elass¥l baladll 58,5 soe :3 Jgaand)

NOR BqINORY/L PW]

e 0.0003 < >0.001

22Th dleales *Ra,, 0.3 <>180

STh, 0.5 <>40

=y 0.0003 <>0.1

2387 4 226Raeq 0.002 <> 1,200

20pp_ 0.05 <> 190

Las I Ll e Js8adl oo Lol s L) 8 jeal) Il 5 S aal e aleial Jlia G B ,AY ] ol gl =

asall juias 8 U Th blis 3-S5 ate jeidl bl 515 i o adsill oed cduaalinll HLY1 8 Ll el
Lodaill ;e oKL oo damill s Ll 8 5ol blis 5 SI 3 g 060 ¢ (AL Lewnall s Ll Lgto alan i Sl
Lodadl) Lol s L) s dile oo LA.A(QJ.A)JI‘EAJBU_}:@IJA'..AJI‘_s_éUJThol__w:M@)S)_AI,SGJIﬁoJc‘I
alsll LY 8 Wl sl oY Ll opas W09 7 0 il 5 ST e lase IS Y Y (S (1 Jsaall)
Lownall s LI u-“ Lanll 28Th U< i gi Aaddie 4SS 238Um5 *2Th 5S35 5la 3 gl u—q Wyl b ball ung
s atay Jagly damill s Ll 8 gase 228Th 56 ol celld e oL oS B0l wlana e doyon Lpaliatial ula
ol el el ol Sl - Lanlily sl 38T s a8l Bl e o€ ) PTh | (Res) wlygine Julas
(u_lj'fl Cﬁ_jL..IYI) Loladl u—“ 380l slakee cun o a8 el e oS aa T Gasil] e Lol s Ll Jalas
L—t\&ﬂ\b—iﬂlygﬂjA_’_Ls(Jj_.\.”Lmélﬁf&uﬁlﬁéﬁﬂlw&;u)éjjwl)...t_a.uS:\.”bl_«\AJJ—’J\_é\H
= il Jaa JJL}:‘AJ:‘ Y oledall sz LY Glee aliasw %;AJI ouaall UL C_Auj:dx_&g_ll Sl e Lo




1l bl ackn gl sl s bl 350 sl )

=il aull le (15 a1l alig¥ 5 S5 eoads | RT PN YN UA_A.H:\GE_A.HJI e e Lﬁ‘ul U S5 Bl
Lsdsa eSS J—EZIOPbeqﬁ 226Req ‘228Raeq Sy ol 3 gl u_qc_..AJ.U Lball iag Busage OsSi uuall o UL

Adal) LAY 3845 —jlatlg dad ) delin 2 A cdat| Aa il SludsCd) 8.1
uu|jicuylomd;uu|,:wi Lo e psed O omanbll Ba il Gl Sy e gy s
(‘z‘)\g_\)‘u_u.md_ﬁl_b JIH}WJJMJJLMIMulA.\.\A MLMQM LG_I.ZA.I LA.AALAAJl‘L\A_A.uPu_wb‘)S

Srs Ba Lilas < (™Ra Ra) o1 Loy Ehand) olStlly ol LS (s S5 015 5531 01 e SER gl
sl e aall 3 Lt_gu.u‘) deu_alt (Scale inhibitors) dd s yall Cowul gyl @lhits Jlaaiol Ls Mgy Cay

sl oK1 1 a5 O o U1 Elisdl] gl 3 o lpuadl] Jadts <
asally 5,50 all dae wlyus <

(oshaally causall saall o JEnY) suaie 3. <

conBY ) LA hE 56 G 5 sass <

o danlas 1 el 5y SIG il Bl a0 L5858 5 8 8005) PH (sl o3)01) Cdlsal <
NEASUE S UNIRY

5570 codalall SUI LT (o JUL o o) At by elanall (alall ] e 5500 @l 3529 <
(omall ssas ansall i jall ol ll ssag

eyl g Addpondl ool 5,1 20 3y s8ll 5sill oLl 38,3 Sote 14 Jgumnd!

NOR Bq[NORJ]/g[scale] Bq[NORJ/g[deposit]
2Th Al 22Th 0.001 <> 0.002 0.001 - 0.07
2Ra,, 0.05 < > 2800 0.05 - 300
28y 0.001 <> 0.5 0.001 - 0.05
el U *Ra,, 0.1 <> 15,000 0.8 - 400
20ph_ 0.02 <>75 0.05 < >2000

ol BaSO, Ut &bl i, ol o Sl bl elie 8 il ol gl L g 155¥1 )

Al sy Leae Kb b3 iyl 548 Cag Ba Ul LileS Jiles Ra ] Lays -CaCO, Jis Lt all o lis SII
sl oLl Al

i all ol 1 S Snn JsrRall o Lslall Laiil) e Uabaall Jand o Sar 301 35l (e ssall sa
! s S UL oL, Ll jadl s e il s JUH s e (4 JSl1) ppsill e Loy (55 3
Sl Ltgan i g1 8l pmall L pag il 6 il il salon il aalglf 455 e e o3
Sl e il ol 1 S5 3 JSC G il ol (355 il ) Llgm i A3l
0 s o 5 S g GARATS Ll o LAl il L] e 35 ,ra Ll o3 535 o USU Al
S ymiie il Ui 8508 0Sien MLy dailate Liall ol 555 o 1als 5Ll Ll

Ul (L 5 o clind 6 ool It (155 i it ol Liand 2503 e bl jpmm 5 JSLtl) s



A el My g S /A &I Ll 88 all s ) o 5l el Ll 5S4
Lo T e 58153 spms b sip 5 LAl 85 Lo bl LSl el o1 3 20Pb oye T 483, L Sualiiin <
co Y 63 a Jlaniwal 3,58 Jsb e NG 3 R0 5L (e

=

Lty diadl 2 LAt eslaceast 3yl ‘C‘"":.dﬁﬁ\’ﬁ:')‘)'” tjﬁﬁghm&auju?dabmﬂﬁw@ﬁwbjsw‘

(Scrapings) dadist) Oldes Lildsg slest! —jlatlg dadidl deluos 2. 5501 9.1

e Uis Sl @i, S e s Liane ol Jals 5l Guysill e L] b€l wlilee Glisg Slaall gstiad
T s e ptiall 5 <ay LS bl joall 095 (1 6035 A o llaall puds a1 3 a3l sl b )
cciiaill olgla dad /5L Jualsd LAl a8 3 LSl slanll elliSs ool i€ o lilee Ll 57%Pb, S
Al ball ool baS olilee LG o8 dISs oLl jaa 85 NGL 5533 g

17181920 (1000Bq/g oy K1) 2°Ph, s iy llly Lusai &I Pb a5 Pb ol e 5L Jsdia jaas o3 o S
sy /5e Jodal laa oadsed s culsyll e p sl 1ia JiSis 85580 all Pb 50 85 all Ladlall )

Sl elilee Ll 8laall 38 gkl joill Llis 5855 Jgaall cpu
Slcaall 8 32V Sty ey p sl 35 lals Lokl Jilowall 513t ¥T Cons s L 5 blie Ll il o(Hg) 353

.Sdﬁjll ol.uS.U JS
S slilae Llayg 3lamll 3580l 5oill eled ¥l Ll 3855 sue:5 Joamt!

NOR Bq[NOR]/g[sludge] Bq[NOR]/ g[scrapings]
**Th 0.002 <> 0.01 n.r.
22Th el *Ra 0.5 <>50 0.01 <> 10
*Th,, n.r n.r.
=y 0.005 <> 0.01 n.r.
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24Bj 0% 31% 49% 19% 0% 59% 70%
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