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Destu & (M) Sain -I:rVX\A/J Sy
ACETONE 0.833 35.1 250 ppm 36.6 0.00252 4 0.66 L
AMMONIUM NITRATE 0.833 2 10 mg/m3 0.6 0.5 3 0.25 M
ANTIFOAM SILICON 5 0 - ppm 0 0 1 0 N/A
Barite 40 1448 - mg/m3 7240 0 1 0 N/A
BENTONITE 40 153.5 - mg/m3 768 0 1 0 N/A
BIT LUBE 5 0 - mg/m3 0 0 1 0 N/A
BIOCIDE 15 76.3 2 mg/m3 1.31 0.6563 3 1.4 H
Calcium Bromide 5 0 - ppm 0 0 1 0 N/A
Calcium Carbonate 5 355.7 - ppm 222 0 2 0 N/A
Calcium Chloride 5 19.7 150 mg/m3 12.3 0.0821 4 0.57 H
CAUSTIC SODA 15 12.4 50 mg/m?3 23.3 0.465 4 1.36 M
CEMENT (Portland) 30 11 10 mg/m3 4.13 0.4125 2 0.91 VL
CITRIC ACID 5 31 77 mg/m3 19.4 0.2516 2 0.71 L
Carboxymethyl 8.333 0 - ppm 0 0 2 0 N/A
GLYCOLE HC 4.167 0 - ppm 0 0 1 0 N/A
DRILLING DETERGENT 4.167 11.2 - ppm 5.83 0 2 0 N/A
HEMATITE 6.667 0 - ppm 0 0 2 0 N/A
KCL B.B 8.333 0 - mg/m? 0 0 1 0 N/A
LIME 15 245 - mg/m3 459 0 1 0 N/A
Mg OXIDE 15 0 - mg/m3 0 0 1 0 N/A
MICA- M 15 2.5 - mg/m3 4.69 0 1 0 N/A
NATURAL GUM 8.333 0 2000 mg/m? 0 0 1 0 N/A
NUT PLUG-C 10 0 mg/m3 0 0 1 0 N/A
P.T.S. 200(Po|ymer Temperature 10 0 - 0 1 N/A
Stabilizer) ppm 0 0
PIPE LAX 5 0 - ppm 0 0 4 0 N/A
H)-Oxazoledimethanol, 2 - N/A
((heptadecenyl 35 0 ppm 0 0 1 0
n-Butyl alcohol 5 23 20 ppm 14.4 0.7188 3 1.47 M
Fuel Oil 100 L
5 59 0.3688
mg/m3 36.9 2 0.86
Xylenes 5 191.3 100-150 ppm 120 1.1956 3 1.89 H
Naphthalene 5 2.76 10-15 ppm 1.73 0.1725 3 0.72 L
Benzene 0.833 92.7 2.5 ppm 9.65 3.861 4 3.93 VH
POLY.ALUMINUM.Chloride 5 0 - ppm 0 0 2 0 N/A
POLY AMINE 5 0 - ppm 0 0 2 0 N/A
POLY ELECTROLITE A3515 10 0 - mg/m3 0 0 1 0 N/A
POLY PLUS DRY(PHPA) 10 0 - mg/m3 0 0 1 0 N/A
POLYSAL 10 0 - ppm 0 0 1 0 N/A
SAFE CIDE 10 0 - ppm 0 0 1 0 N/A
SALT 10 0 - mg/m3 0 0 1 0 N/A
SODIUM BICARBONATE 10 0 - mg/m3 0 0 1 0 N/A
SODIUM SILICATE 10 0 - mg/m3 0 0 1 0 N/A
SODA ASH 2.5 2.3 - mg/m? 0.72 0 2 0 N/A
SPERSENE 1.667 36.7 - mg/m3 7.65 0 1 0 N/A
MI STARCH 0.833 11.5 - mg/m? 1.2 0 1 0 N/A
STARCH Potato 15 0 - mg/m3 0 0 1 0 N/A
TOLUENE 15 15.8 20 ppm 29.6 1.4813 Y 2.11 H
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([0.283, 0.231])

([0.266,0.288])

([0.211, 0.284])

ACETONE

([0.374, 0.385])

([0.451,0.301])

AMMONIUM NITRATE

—“

[ |
([0.193,0.325])
[ ]
[ ]

[

[
([0.245,0.087]) ([0.604,0.557]) ([0.344,0.057]) BIOCIDE "
([0.357,0.274]) ([0.741,0.671]) ([0.000, 0.031]) Calcium Chloride ¥
([0.355,0.219]) ([0.315,0.219]) ([0.132,0.145]) CITRIC ACID 5
([0.378,0.371]) ([0.215,0.189]) ([0.221,0.0313]) n-Butyl alcohol s
([0.392,0.403]) ([0.312,0.198]) ([0.353,0.0.410]) Fuel Oil "
([0.3857,0.452]) ([0.371,0.318]) ([0.412,0.398]) Xylenes A
([0.552,0.371]) ([0.298,0.316]) ([0.353,0.398]) Naphthalene N
([0.731,0.352]) ([0.541,0.471]) ([0.852, 0.764]) Benzene -
([0.615,0.574]) ([0.460,0.481]) ([0.732,0.698]) TOLUENE N
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(0.061943, 0.062113) (0.058155, 0.071856) (0.055483, 0.080203)
(0.081861, 0.103522) (0.098601, 0.07485) (0.050749, 0.091782) ACETONE ‘
AMMONIUM Y
(0.053626, 0.023393) (0.132051, 0.138972) (0.090455, 0.016097) NITRATE
(0.07814, 0.073676) (0.162003, 0.167415) (0, 0.008755) BIOCIDE ¥
(0.077703, 0.058887) (0.068868, 0.054641) (0.034709, 0.040949) Calcium Chloride ¥
(0.082737, 0.099758) (0.047005, 0.047156) (0.058112, 0.008755) CITRIC ACID 0
(0.085801, 0.108362) (0.068212, 0.049401) (0.092821, 0.115787) n-Butyl alcohol $
(0.084422, 0.121538) (0.081111, 0.079341) (0.108336, 0.112398) Fuel Oil \
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ABSTRACT

Background: Chemical industries are among the process industries and have many risks that can lead
to catastrophic and irreparable consequences. The current research analyzed the health risk of chemicals
in a company supplying chemicals to drilling rigs using WASPAS and SQRA methods in 2022.

Methods: The basic information of the materials used was collected based on intuitive methods,
document review, MSDS of chemicals, processes, efficiency, and exposure to chemicals. In the SQRA
risk assessment, hazard rate (HR) and exposure rate (ER) factors were calculated based on information
related to acute toxicity, LD50, and LC50. The developed version of WASPAS-IVIF has been used to
prioritize the health risk of chemicals. 10 process safety experts were used for scoring. Risk assessment
calculations were done in the Excel2016 software environment, and the data fuzzification process was
in Fuzzy Toolbox in the Matbal2019a software environment.

Findings: The results of the health risk assessment of chemicals using the SQRA method, out of 45
chemicals, 34 were evaluated as having no health risk potential. The health risk level for Acetone,
Calcium Chloride, CITRIC ACID, Fuel Oil, and Naphthalene is low. For biocide, n-Butyl, ammonium
nitrate, and xylenes are at medium level, toluene at a high level, and Benzene at a very high level. The
results of the WASPAS-IVIF evaluation also show that Benzene is the most critical risk factor in the
chemical storage of drilling fluids, with a coefficient of 0.828.

Conclusion: This research showed that the health effects caused by exposure to chemicals used in the
drilling industry are worrying.

Keywords: Health risk, chemical industry, SQRA, WASPAS, drilling industry
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