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Assessing the Downwind Hazards Associated with Ammonia Release.
George R. Famini, PhD, Steven R. Hanna, PhD, Tan Sykes, PhD {(April 2017)
Table 3. RESULTING Downwing Distances: Ship Based and Land Based Tank
Foenansy hiass of Type Rzl Wind Dection Asr Temp AEGE-] AEGL-3 LCTof LCT-5¢
Ne Arimenia Speed. S6b | gy (=) G0mm) | (@Omin) | Distawe | Diswce ()
Relessed {T) Distance Distapce [£13)
(m} fmy
T 1600 Ship.bots | 13 F 5W T 450 %06 350 300
tanks
2 1800 Ship, boih LS F SE 10 430 o0 50 Angd
fanks
3 1500 Ship, boh 1D 5w 23 300 350 350 3%
tanks
4 100G Stup, bosly ip SE 25 G 550 350 )
Tamks
k) 1000 Skip, both 10.D 5w 1 L] 530 &0 400
kamiry
6 1000 Slup, lath 10. SE 10 630 550 SO0 130
tanks
? 2500 Ship, ath 0. D 5E 10 3oa 250 00 250
sankt
8 ¥4 Ship, 1 .5 F W 10 200 250 25¢ 200
{amk
g 550 g, 1 57 53 13 oo 750 50 o6
ke
e 200 Ship, 1 ip 5W 25 N 258 251 200
tanak
11 51 Ship. 1 ip 5E 25 300 230 10 206
tank
12 5o Ship, I 0B sw 23 400 350 4G0 300
tank
13 B Ship, 1 16.D SE bE; 0 350 00 300
sk
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1 hoavs

(Instantaneous Release) y19313 93119 NINNON

)
2 Qr v (4.30)
x(x.0.0;H)MAX = axp - ) -
("0, 6,0, 20,
Stahility class o, Of 0, LA
A 0, 1gy0.92 0.60x0.75
b 0.14x0.92 0.5350.73
C 105052 (1342071
D 0.06x0 .92 0.15:0.78
E 0.04::8.52 0.1040.68
F 0.02x0.5¢ 0055061
Table 4,8, Quasi-Instantaneous Power Functions
Pagquill 4 b o, Ty ¢ d u, a,
Stability 100m 4 km. 100m 4km,
A 0.18 092 245 37 072 076 238 393
n 14 092 9.69 288 D53 073 153 294
C 0.1 0.92 6.92 206 034 0o V4 133
D 0.06 092 4.15 124 015 070 3.8 50
E 0.045 0.9; 297 8s 0.12 067 26 31
F 0.03 090 1.89 52 008 0064 1.5 16
G 002 (.89 1.21 32 005 06! 0.8 8
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Tech Sy roip

06 June 2017

To: Israel Minisiry of Environmenial Protection

Dear Sirs,

Regarding the paossibility of compietion of ammonia fank 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 menticned 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. | explained at that time, in
Jerusalemn, 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 systern is installed within the large transfer pump suction pipe. This system was not
visible in the existing docurnentation from HCF, but since the quality of the drawings were not
very good | mantioned that if this option exists tassuming 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 normat 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 connaction to an existing stationary flare,

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

Tech Safaty Group Lid. Telephone: + 44 7494 783534
Venture Housa, Arlington Square Email: dan rojocary@techsafelygroup.com
Dawnshire Way, Bracknell Website: www.techsafetygroip.com

RG12 1\YA, United Kingdom




Tld‘_l Safety Greup

B. 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 far draining the liquid ammania,

I 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 fan).

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 be maintain under contral with certain
gradients. This means that the input of hot gas (ammenia ar nitrogen) used for vaporization, as
well as extraction of vapors by refrigeration compressors or by purging to a mobile flare, {0 be
very well controlied 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 mohile
flare, refrigaration compression station and external hot air is a complex aperational exercise
which may lead loss of pressure control leading pressure increase and to PSV opening. 1 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-Commissioning nlan 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 ammania liquid.

s Hat nitrogen inserts to the tank — same as in previous plan.

» Flare efficiency stands on 99.8% - operated by externaj 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 ta approve (or dis-approve) this plan.

Tech Safety Group Lid., Telephone: + 44 7494 783 534
Yenture Heuse, Ardington Square Email: dan.cojptaru@techsaletyaroup. com
Downshire Way, Bracknel! Website; www.techsafetygroup.com

RG12Z 1WA, United Kingdom
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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 contro! 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 controiled drainage (there
is no drain) and purging of the tank, | would recommend going ahead on this path. 1f we look 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 fiow by using hot air on the bottom of the
tank has been established and is under control, | would recommend a safer slower method of
wark that allow a better control, aver a rushed complex method that may lead to accidents or
damages of the equipment.

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

For any question please contact me.

Regards,

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

Venture House, Arlington Square
Cownshire Way, Bracknell,

RG12 1WA, UK

Phone: + 44 {0) 7494 783 534

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

Tach Safety Group Ltd. Telephone: + 44 7494 783534
Venture House, Arlington Square Email: dan. cojocaru@techsafetygroup.com
Dewnshire Way, Bracknell Wabhsite: www.techsafetygroup.com

RG12 1WA, United Xingdom
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Avishai Kraus
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