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"l would conclude, based on my experience, that the date of 31 julv 2017 is NOT achievable as
completion date (with all ammonia, liquid and vapor, removed from the tank)."

IN,2V7 OO0 Y0 PN MYNANT) NN NPT IPIDNT O IMIND 1IN DDA TIPDN
: (2120 NANVD MysNNa

"This is a much safer option. thus is longer, it will allow better control of pressure and later the
temperature inereasing gradient during tank heating up process. Also, the tank modification and
interference with exiting layout is minimal' limiting the possibility of human error and mistakes that
may lead to accidents. Keeping in mind the challenges related with the construction of this tank [...].
I'would recommend going ahead on this path. [...]. On the long term, a month or two will not make
much difference keeping in mind that the scope of work is to shut down the tank for potential
complete out of service. Every day the inventory of ammonia liquid inside the tank decrease in a
controllable way, with minimal risk for people and environment."
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Assessing the Downwind Hazards Associated with Ammonia Release,
George R. Famini, PhD, Steven R. Hanna, PhD, Ian Sykes, PhD (April 2017)
Table 3. RESULTING Downwind Distances: Ship Based and Land Rased Tank
Sceqanso Mass of Type Rel Wind Duecion | Asr Temp AZGL-3 AEGL-3 LCT-0q 1CT-50
Ne Afimonia Spesd. Sab {1ns) {°Cy {30 nun) {60 mxin} Distance Bistaice {m)
Released (T) Distance Distance (=)
(m} fm)
I 1690 Ship. both 15F sW 10 350 500 350 300
tanks
2 1060 Ship. both 15 F SE 1o 350 500 i35 300
tanks
3 1000 Skip, borh 1D SW 23 400 550 350 300
tanks
El 1000 Ship, botk 3.6 SE 35 360 550 T o0
fanks
3 1005 Ship, both 0.0 W 10 550 550 506 300
Eanks
6 1000 Ship. both 10D SE i0 6506 550 00 150
tanks
7 2500 Sikip, both 10.D SE 0 300 750 160 250
. tanks
] 570 Ship, 1 15F SW i 760 250 254 60
tank
[ 520 Ship. 1 i5F SE 10 300 750 750 700
tank
10 520 Ship, 1 D SW 23 300 250 250 200
tank
11 530 Ship. 1 D SE 25 300 150 250 200
tank
K 320 Slap, 1 10.D W 25 400 350 400 300
tank
[ 13 510 Ship, 1 10D SE 75 400 350 ) 300
tak
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1 N9y
(Instantaneous Release) 19313 9929 MNNTN

)
2 Or " (4.30)
X 00H)pax = A B '
(2m)3/2 Gy Oy G, 2o,
Stability class o, or g, [
A 0.18x0.92 0.60x0.75
B 0.14x0%2 0.53x0.73
C 0.10x052 0,34x0.71
D 0.06x0.52 0.15x0.70
E 0.04x0.92 0.10x0.65
F 0.02x0.89 0.05x0.61
Table 4.8, Quasi-Instantaneous Power Functions
Pasquill g b Oy Oy c d a, o,
Stability 100 m 4 km. 100m 4 km,
A 018 092 245 3N 072 076 238 393
B 014 poo 9.69 288 053 073 153 294
C 0.1 0.92 6.92 206 034 072 94 133
D 0.06 092 4.15 124 015 070 s 50
E 0.045 0.9 2.97 85 0.12 067 26 31
F 0.03 090 1.89 52 0.08 064 1.5 16
"G 002 089 1.21 32 0.05 0.6l 0.8 8
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NINY 3133 NN 1PN, NT10

60 ‘50 40 " ap Cam R g pA L
0.5514 32.2963 902.4966 | 12,032.0652 76,530.8114 | 732,238,3853 334,985.6778 | 500,00
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1,391.4025 2,133.8723 3,027.7331 3,974.6626 4,837.4353 | 54245808 5,637.4225 |'2:500,00
1,200.2045 1,671.6038 2,192.0568 2,706.5160 3,146.3696 |  3,443.8807 3,548.1197 | 3,000.00
1,001.4121 1,307.8635 1,527.1600 1,928.4854 21773123 | 2,341.7851 2,398.7158 {:3,560.00
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685.3934 B26.9857 964.3337 1,086.7457 1,5B3.5855 | 1,245.7844 1,267.0190 |- 4,500.00
570.5863 570.9566 766.0770 849.2885 914.7018 955,5110 965.5479 |:5,000.00
S 6D 50 L Sy g fiEe g e s & ; S
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0.0000 0.0008 0.0123 33,3330 9,440.8236 | 279,441.4203 854,698.5520 {.1,000.00
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29.7696 244.6701 1,371.0733 5,238.5562 13,646.8901 | 24,239.6837 28,209.4672 | 4,000,00
58,6074 358,7037 1,579.3103 5,002.0451 11,386.6255 | 18,678.9938 21986.8977 | 4,500.00
95,7558 466,212 1,702.9490 4,663.5266 9,576.8705 | 14,747.8634 17,006.1465 | .5,000,00
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06 June 2017

To: lsrael Ministry of Environmental Protection

Dear Sirs,

Regarding the possibility of completion of ammonia tank de-commissioning on 31.7.2017 please
find my comments below:

Question by MoP: What are the differences between the assumptions on which you based the
time schedule in your presentation and the actual situation in Haifa tank?
(you mentioned lack of drain, lack of drain pump and lack of high capacity stationary flare).

Answer by TSG: The de-commissioning timing for 30-45 days is based on industry practice
after all the preparation for de-commissioning has been completed. 1 explained at that time, in
Jerusalem, that this tank in Haifa is more problematic due to lack of drain, or at least based on
documentation which | could review at that time there was no visible drain. | also mentioned that
in some cases, based on my experience, some tanks have a pipe in a pipe drain system, where
a drain system is installed within the large transfer pump suction pipe. This system was not
visible in the existing documentation from HGF, but since the quality of the drawings were not
very good | mentioned that if this option exists (assuming that perhaps the tank designed
somehow thought about it), then there is a better chance for a faster drainage of ammonia tank
using a small temporary pump. Obviously, now we know that is not the case, and there is no
option of normal drainage of the tank. Which makes things more complicated, hence this
extension in de-commissioning program.

Question by MoP: Do you think 31.7.2017 can be achieved for the De-Commissioning of the
Haifa tank?

Answer by TSG: Based on submitted schedule on 25 May 2017, knowing the following:

1. There is no existing drain for the ammonia tank,
2. There is no internal drain pipe and not available drain pump,
3. There is no connection to an existing stationary flare,

And assuming the following:
4. A mobile flare capacity does not allow quick and safe evaporation by hot nitrogen
5. The mobile flare is not yet available on site,

Tech Safety Group Ltd, Telephone: + 44 7434 783 534
Veniure House, Arlington quare Emai: dan.cojocary@techsafetygroug.com
Downshire Way, Bracknell Website: www.techsafetygroup.com

RG12 1WA, United Kingdom
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8. The size of the PSV nozzle and isolation valve bores on the tank roof may limit {up to
making very difficult to install) the submerged pump for draining the liquid ammonia,

| would conclude, based on my experience, that the date of 31. July 2017 is NOT achievable as
completion date (with all ammonia, liquid and vapor, removed from the tan).

Question by MoP: How can we speed up the process? What is the fastest (yet safe enough)
process and how long would it take?

Answer by TSG: De-commissioning of an ammonia tank is a sensitive process that required
that parameters like temperature and pressure to he maintain under control with certain
gradients. This means that the input of hot gas (ammonia or nitrogen) used for vaporization, as
well as extraction of vapors by refrigeration compressors or by purging to a mobile flare, to be
very well controlled to prevent any upset and PSV opening which may lead to release of
ammonia vapor into atmosphere. Using the input of hot nitrogen, in conjunction with mobile
flare, refrigeration compression station and external hot air is a complex operational exercise
which may lead loss of pressure control leading pressure increase and to PSV opening. | would
recommend high care and preparation and training when using this option. Based on the current
level of preparation (as detailed in the schedule), | assume that the date of 31 July 2017 still
cannot be achieved by using this method.

Regarding the review of newly proposed de-commissioning plan, that include heating of thank
bottom with hot air please find my comments below:

Question by MoP: Here are the details regarding the second De-Commissicning plan that
Haifa chemicals sent us.

Attaches you can see the time schedule for this plan.

» Using warm air on the bottom of the tank (from the outside), Ammonia liquid evaporation
rate stands on 1.5 ton per day.

» This rate is expected to remain until the total liquid evaporation. Using this method
instead of the submergible pump is much safer.

« Skip the stage of using hot ammonia to evaporate the rest of the ammonia liquid.

» Hot nitrogen inserts to the tank — same as in previous plan.

« Flare efficiency stands an 99.8% - operated by external contractor (experienced
company from abroad). -

¢ Time schedule only one month longer than the previous plan.

We would like to get your opinion about this plan regarding the safety, environmental impact
and any other comment in order to approve (ar dis-approve) this plan.

Tech Safety Group Lid. Telephaone: + 44 7494 783 534
Venture House, Arlington Square Email; dan.cojocaru@techsafetyaroup.com
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What, in your opinion, is the preferred plan?

Answer by TSG: This is a much safer option, thus is longer, it will allow better control! of
pressure and later the temperature increasing gradient during tank heating up process. Also, the
tank modification and interference with existing layout is minimal, limiting the possibility of
human error and mistakes that may lead to accidents. Keeping in mind the challenges related
with the construction of this tank, and lack of possibilities to execute a controlled drainage (there
is no drain) and purging of the tank, 1 would recommend going ahead on this path. If we iook at
the complexity of the preparation for this task, at any time there is a risk of delay that may lead
to schedule extension. Hence, since the vaporization flow by using hot air on the bottom of the
tank has been established and is under control, | would recommend a safer slower method of
waork that aliow a better control, over a rushed complex method that may lead to accidents or
damages of the equipment.

On the long term, a month or two will not make a much difference keeping in mind that the
scope of work is to shut down the tank for potential complete out of service. Every day, the
inventory of ammonia liquid inside the tank decrease in a controllable way, with minimal risk for
people and environment.

For any question please contact me.

Regards,

Dan Cojocaru (IChemE CEng, MSc¢, RPEQ)
Director — Tech Safety Group
Tech Safety Group Ltd

Venture House, Arlington Square
Downshire Way, Bracknell,

RG12 1WA, UK

Pheone: + 44 (0) 7494 783 534

E: dan.cojocaru@techsafetygroup.com
www.techsafetygroup.com

Tech Safety Group Ltd. Telephone: + 44 7494 783 534
Venture House, Arlington Square Emeail: dan.coiocaru@techsafetygroup.com
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Avishai Kraus

Xy FW: n'iinx 2841/17 9"

From: Amihai zaider N —

Sent: Monday, June 19, 2017 8:47 PM
To: "]J'F 12K M )
Cc: Avishal Kraus; D1y 12 2w Yael Ben Amos; /2 nyiNoa Goshen; N2 20N NIAN-T 2T, Yuval Roitman;

Dorit Koltin
Subject: RE: M"InX 2841/17 9"y
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From: 127 7ax AN

Sent: Monday, June 19, 2017 5:44 PM

To: Amihal zaider; Dorit Koltin

Cc: SRS, ©1)Y 12 OV'Yael Ben Amos; /2 NVaNoa Goshen; 11T I*ST; Yuval Roitman
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Subject: FW: n"amx 2841/17 9"y

N lnlnl.

XM UBIYN NVNNA 2 YO NKRD Y7 JNION"TINYT NTIN ,NI9700 NNNYWYT Jwni
DIF? TY [P D ,N2200 N1ART TwN? 720 D3YAw 7270 (1717 nioiznn an — (2"yn)
?31.7.17

DI'D TIYV JNION"NN NN WRAN INNT TV 3TN 78 NDTYAN Ay TN DWanT 7190 Ny

4127132
AT

%70 T u9IWn

M2TYNA AYTIAA DR W 2 2°Wpa 70 0% 172PN0 — NMINIDAY AW VI wd awpan 1
.20.06.2017 JIRNY 1Y IDYLR



amn 1YY aDInR Awpab amonrnn AR R 2 PURT Mo anYownn YT NNA0n2 2
ATIARA NIDIPRT SYDY RY ¥ITR 1UAIY 191 NNRA Y200 NPT NnYYAY "D TYING 1373 ,MM2Av

.31.07.2017 TIRAY ¥ 9710 11p717 X277 MMNMRR A1 RIYIVET rpreby 932 ARAY Dm0 IP?

.22.06.2017 JIRNY TV 2 2°WHN QYLD Trbwnan gyTiab 2mnh 1231 DUIINR I 3

oybn A JPYY AR AWpaY 8NN R anYRY NW? 4 72PWHM 1 A2°WHN 010 PR3 4

003w pvavan

.(18.6.2017) Y7¥WNIA 11702 773,077 aintl




18/vn

NPYIN TONY DNINT MY DY
172NN DYV YNINY 29D



D Task Name Duration 12 Fab 5 H war: 16 Apr: 07 Way 28 May 13 jun: 09 5 30.Jul" 20 Aug, 10 Sep: 01 Oct
. T P S sl MLT Wi S:§ W FIS:SMIWTES SM
1 mirnostia Tank Evacuation 214,33 days Wed 0183417 Maes TE01HE
2 Conceptual Dazign 16 days. Wed 81/03117 Tue 14102HT
3 i Using Submerged Pump to EmptyThe Higl 0 days Wed 010317 Tue 14/03/17 Haifa, 5ES 100% Done By SES
4 Pretiminary Hazop 4 cays Tue 1403717 Tue 14/03/17 k3 Haifa 100% Hione By SES J._n_ﬁ_u
5 OCutail deaign 12138 days Tus 148317 ‘Wad 130817 1% L, v
& PROGESS 1t days Tue 14103147 Mon DRROSIT 100%
7 Process Simulation 4 days Tua 140317 Maon 20:83/17 4 SES 180% Done by SES SES
8 {ntariock dascription Sdays Mon 20/03117 Mon 2103417 H Hafa 100% Haifa
9 PAI Diagrams (FIDs) 20 dayt Man 208317 VWed 26/04/17 7 SES Haila 160% I prograss SES,Haifa
[ Equipment List 2 onys Wed 2604117 Sun J0/04/17 g SES 10U% Without Kaockout drsm SES |
I Frocess Data Sheet Equipment for BID 3days Wed 26:04/17  Sun 30RMNT ] SES 100% ES
2 HAZDIP studwes. 0 days Mon DEDS/HT Mon Q82517 11FS44 g HaZMAT 100% » (365
13 ¢ MECHANICAL 7 days Sun 3B/4MT  Wad 10/05017 190% g
Flant L ayouts Flans & tiavatons 2.6 days Sun 30/04/17 Thu B45/17 0 Haita 100% T Ralfa
Piping List 2 days Sun G7186:17 thon D8/05/17 14 Haita 100% Halfa
| Data Shest & 5 4 days Wed 0305017 Mon 080517 1 Hada 100% h? _._u_q”u
Equipment GAD 2 deys Mon 08/25/17 Wed QG517 16 Haita 100% Etxn-
Piping 1] days Mon BGSMT Mon 120617 108%
Saecificatons and Data Sheet for Pipe supporis 3days Sun 2805117 Sun G470641T 20 Haifa 100% Iu_m.-
20 Piping layout - oriographcs & isometrics 14 days Man B8/06/17 Sun 282317 15 Baran Eng 100% mnqns Eng
21 Praemg Stress Analysis for critical apptications. 9 days Wed 17517 Thu DEAOBMT ol Baran £ng 160% Done by Baran. Some difficuities were Baran Eng
found. Sa far ine ssue of siresses on the
top fange in nol solved
22 Bilt of quantities for piping, technoiogical 2 days Thu NBME/1T Mon 12/08117 21 Baran Eng 180% Baran Erg
structuras pipe fithings, elc.
T3 ELECTRICAL 5 days Thu 070917 Wad 120857 % —y
24 Eleciricat Dasign 5 days Thu 0710917 Wed 130917 2930 Haifa 0% §a Haifa
25 Boq OF Cabie & Cable Tray Layout 2days Thu G7/0817 Sun 1008717 28,20 Harfa 0% ¥ Haifa
26 : Procummant 131.38 dayy Wed 630517 Mon 134747 1% v
7 Eguipment procursment 91.38 days Wed G308/ Thu OT/09MT 3%
Fi : Bubmerged Pump BID 1b daya Wed 03/05/17 Tue tB/E5/17 31 Ha#ta 180% The pumg in the warshouse Haifa
1 Mitrogen system BIG 10 days Thu 24/08/17 Thu O7/0917 4BFF-TU tHaita 0% . aifa
o Ammonia Fiare BID 10 days Thu 24/D8/17 Thu 070917 48FF70 Haifa 0% The Flare is &n alternative 1o the alfa
days scrupber. The advantage is that this
enuipment is generally used for this
purposa it over the world
M Delivery 124,38 days Thu 10517 Men f3H1A1Y 14%
Tz Submerged Pump 10 days Thu 115817 Thu 2605117 i Haifa 100% The pump is in the warehouse Halfa
33 Hitrogen system 20 days Thu 0710817 Tue 1TCHT 29 Haita 0%
b2 Ammosia Flare 49 days. Thy 070917 Mon 13111417 0 Haita 0% i Haifa
35 Elscteici + 18 days Mon 1170817 T 1710HT %
36 BID - Accessanes & insiallaton 7days Mon $U091T  Tue 1908017 5 Haita % Haita !
a7 o] 5 day Tus 1S/0817 Sun 2410317 kL] Haita 2% Haifa M
"33 Delivary - Accessanes & installaticn 0 gays Sun 240917 Tue 1771017 a7 Haifa 9% Haifz
3977 mstanation 27 days Tue 1THOMT Wad 221117 a% v
40 7 Electricity 27 days Tue ITHONT  Wed 221117 o%
a Cables 2days Tug 170A7  Thu 1918017 1 EElected Vendor 0% T-sElestod Yendor
a2’ Equigment Connechon 1dey Man 20917 Tue 21117 414646 SEiected Vendor 0% 3 wmmoo.un Vindor
43 Stan Up and Examinaton 1dey Tua 2UH1AT Wed 22M11117 a2 SFiected Vendor 0% SElectad Vpndor ¢
44 Enuipment 25 days Tue tHEOHT Mon N7 %
45 Nirogen system 3days Tue 1711917 Sun 22H0M7 33 Stlected Vender % fendor
48 Ammaonia Flare 5 days Tue 18711717 Mon 20011717 s Sflactad Vendar 0% 5€lected Vandor
471 Ammonis Evacustian 161 tays Thu 26705117 Mon 1501718 %
48 Liquid Ammonia evacuatian by rature ¢vaparation 45 ays Thu 250517 Mor 2812017 Haifa 0% Aceording to our calculaben of emmonia
nature svacuaton, its rals is ug t
1.5tigny, Since we have almost 350t in
the 1ank we need about 350/1 muuuanu‘»
H =7 menlk
49 | Vapor ammonia evacuatin by Nitrogen and flare 16 days Mon 2512117 Mon 13RHIAR 4B Haita % Siazial Haita
1.
) ) Task Summary pr———— | xiernal Milestone Inactive Summary E 2 Manual Summaty ROILP scesmeswena  Finish-only 3
mm_nﬁnﬁnﬂau_mﬂmmﬁ%m:r m<mn_._mru=%.ws? R crrvestanneears  Project Summany pesssmmavssssy  nactive Tagk 77T " Manuai Task CEIEaET  Manual Summary p———r—y Deadline A4
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