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AIR POLLUTION CONTROL ON KARACHAGANAK FIELD

Abstract
Karachaganak field is one of the largest in the world and its industrial development is
accompanied by large volumes of pollutant emissions into the atmosphere. This article focuses on the
results of environmental air monitoring of Karachaganak field. There was a comparative analysis of
pollutant emissions into the atmosphere from industrial activity of Karachaganak field for 2013-2015
years.
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The dynamic development of oil and gas industry is very important for the economy of
Kazakhstan. Currently, it plays a decisive role in the economic structure of the Republic of
Kazakhstan.

However, it is an economic good has a reverse side, in the form of environmental risks of oil
and gas industry, among which, first of all, air pollution.

However, compliance with legal requirements for regulation of the environmental aspects of
production activity allows to save the environment [1].

Undertaking necessary operations associated with Karachaganak field development and
operation of existing infrastructure facilities inevitably affects the environment including ambient air.

The Company’s air emission control activities are carried out as permitted by the limits
established in the Environmental Emissions Permit. Emissions to the air principally arise from routine
fuel gas combustion for the operation of the gas-turbine power plants, boilers, process heaters and
compressors as well as from operational flaring events. In 2015 emissions to the air decreased by 19%
in comparison with 2014 and totaled 11 thousand tonnes. Table 1 shows data on the permissible and
actual KPO’s emissions for the period of 2013-2015.

Table 1 — Permitted and actual volumes of pollutant’s emissions, 2013-2015

Annual volume qf emissions by 2013 2014 2015
pollutants, in tonnes:

Permitted: 15,321 16,168 14,807
Actual, including: 11,320 14,005 11,314
Nitrogen oxides 2,068 2,240 1,594
Sulphur dioxides 5,703 7,346 6,113
Carbon monoxide 1,637 2,229 1,723
VOCs 1,700 1,718 1,515
Hydrogen sulphide 29 31 29
Solid particles 110 325 90
Others 73 116 249

In 2015 specific emissions per unit of production amounted to 0.42 tonnes per thousand tonnes
of hydrocarbons (HC) production.

The decrease in emissions between 2014 and 2015 were mainly due to a reduction in well
operations with 17 wells completed in 2015 compared with 19 in 2014. The reduced scope of well
operations resulted in a reduction of flaring of associated gas by 24% through well test and clean-up
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operations in 2015. In addition, liquid hydrocarbons of the base volume flared were reduced to 40%
by the use of hydrocarbon liquid recovery equipment [2-4].

Conducting activities to manage the air emissions based on the limits established according
to the Environmental Emissions Permit, over the last three years KPO has performed its activities
without exceeding the permissible limits.

This is confirmed by the results of production environmental control of KPO b.v..

Production environmental control of oil and gas companies is aimed at the prevention,
detection and suppression of violations of legislation in the field of environmental protection,
enforcement of requirements by subjects of economic and other activity, including standards and
regulatory documents in the field of environmental protection [5].

In Kazakhstan, the implementation of production environmental control by large oil and gas
companies is well-functioning and effective environmental measure, meets the international practice.

KPO performs large-scale environmental monitoring as provided by the Production
Environmental Control Programme (PEC). Within the scope of PEC, monitoring of both the
environmental emissions (emissions to air, discharge of wastewater, and the treatment and disposal
of wastes) and the quality of environmental components (air, surface and underground water and soil)
is conducted to assess the impact of production activities on the environment. The PEC Programme
determines sampling/measuring locations, the list of components to be identified and monitoring
frequency.

The PECis conducted within the Karachaganak field, atthe Sanitary Protection Zone
boundary, in the nearby villages, along the motor road and at the facilities of the KPC — Bolshoi
Chagan — Atyrau export condensate pipeline.

Pursuant to article 132, item 9 of the RK Environmental Code, environmental monitoring shall
be carried out by the production or independent laboratories, certified as per the procedure established
by the RK Law “on Technical Regulation” [6]. KPO conducts air monitoring by means of a contracted
certified laboratory, which performs sampling, sample analysis and performs instrumental
measurements in accordance with the PEC Programme.

To evaluate the air quality, the health-based exposure limits (maximum permissible
concentrations) are used. Recorded concentrations of controlled components are compared with the
health-based exposure limits, indicating the level of pollution in % of maximum permissible
concentrations.

In addition to legislative compliance, KPO carries out continuous air monitoring by means
of stationary automatic environmental monitoring stations (EMS). Each station has four analysers
designed for continuous measurement of hydrogen sulphide (H,S), sulphur dioxide (SO,), nitrogen
dioxide (NO,) and carbon monoxide (CO) content in the air. The EMS also activates a warning
alarm in case of high concentration of emissions in the air.

As well as continuous air emissions monitoring by the EMS, the certified Contractor
laboratory conducts air sampling at the boundary of the SPZ once a day. The samples are analyzed for
the content of the same four components measured at the EMS: hydrogen sulphide (H,S); sulphur
dioxide (SO,); nitrogen dioxide (NO,); and, carbon monoxide (CO) this sampling also measures
methane (CH,) and methylmercaptan (CH;SH) content.

In 2015 no exceedance of the maximum permissible air concentration of the monitored
components at the KOGCF SPZ was recorded. Average concentrations of the monitored air
components at the boundary of the SPZ for 2015 are given in the table 2.

Table 2 — The average annual concentrations of the monitored air components recorded at the SPZ
boundary in 2015

Monitored components Actual annual averag;: concentration, MPC one-gime, Exceedance
mg/m mg/m of MPC

H,S 0.002 0.008 no

SO, 0.004 0.5 no

NO, 0.028-0.030 0.2 no

(6f0) 0.479-0.491 5.0 no
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CH, 1.402-1.463
CH;SH

50%* no

0.006 no

Below limit of detection

The certified Contractor laboratory also has stationary air monitoring stations in 8 villages
located around the field (Berezovka, Bestau, Zharsuat, Zhanatalap, Dimitrovo, Karachaganak,
Priuralnoe, Uspenovka) and in the town of Aksai which perform air sampling 4 times a day (at 1:00
am, 7:00 am, 01:00 pm and 7:00 pm). Sampling of air is carried out by the permanent personnel of the
contracted laboratory who reside in the villages where the stationary air monitoring stations are
located.

Moreover, unscheduled air sampling is performed at the stationary monitoring stations if a
complaint is received from the residents, such as a complaint regarding an unusual odour. Air samples
are taken to the laboratory located in the town of Aksai where the samples are chemically tested for
the content of the 4 main components: hydrogen sulphide (H,S), sulphur dioxide (SO,), nitrogen
dioxide (NO;) and carbon monoxide (CO) that are monitored in accordance with the State Standard
and Ruling Documents. In addition, once in 10 days the air is monitored for concentration of volatile
organic components: benzene (C¢Hg), toluene (C;Hg), xylene (CsHjo). In the village of Berezovka,
monitoring also includes the air concentration of methylmercaptan (CH;SH).

Monthly results of air monitoring are published in local printed media and sent to the villages
for posting on public information boards. The disclosure includes details of local community
complaints received in relation to emissions and odours.

While the average monthly MPC of NO, was not exceeded in 2015, there were a total of eight
exceedances of the daily average MPC measured out of 53,910 measurements: 1 occurrence in
Karachaganak village — by 1.025 times, 2 occurrences in Zharsuat — by 1.025 times and by 1.225
times, 3 occurrences in Zhanatalap village - once by 1.1 times, twice by 1.175 times; and 2
occurrences in Uspenovka village — by 1.05 times. MPC exceedance of other monitored components
was not recorded throughout 2015.

Annual average concentrations of monitored air components in the villages in 2015 are given
in the table 3.

Table 3 — Annual average concentrations of monitored air components in the villages adjacent
to KOGCF in 2015

Monitored components Actual annual ar\rllegr/arrglf concentration, | MPC driig rra:}velrage, Ogﬁi%ingy
average
H,S 0.002 0.008* no
SO, 0.004 0.05 no
NO, 0.028-0.029 0.04 no
CcO 0.432-0.485 3.0 no
CeHs 0.092-0.098 0.3* no
C;Hg 0.013—0.014 0.6* no
CgHjo 0.013—0.015 0.2%* no
CH;SH Below limit of detection 0.006* no

As in previous years, the main contribution to the KPO total emissions volumes in 2015,
resulted from flaring at flare stacks at the process facilities and from flaring during well operations.
Nevertheless, the total volume of flared gas in 2015 amounted to only 0.15% of the total volume of
produced gas by KPO or 0.88 tonnes per thousand tonnes of produced hydrocarbons. This flaring
emissions intensity in 2015 shows very strong operational performance when compared to worldwide
industry averages of 14.8 tonnes per thousand tonnes, and a European average of 3.5 tonnes per
thousand tones as reported by IOGP in 2014.

KPO continues to work towards further emission reduction technologies, with a particular
focus in the area of well testing and well clean-up reductions.
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In 2015, in addition to the use of new equipment for partial oil recovery during well clean-up,
KPO also used the Megaflow equipment which results in a reduction of emissions to the air. As a
result of adopting these initiatives, the volume of liquid hydrocarbon flaring decreased by almost
40 thousand tonnes through adoption of recovery systems, which totaled 60% of the oil volume
produced during well completions. The Megaflow system reduced gas flaring during the well clean-up
to 20 mln m® considerably lower than the volume permitted in 2015 of 55.7 mln m’.

In 2015, KPO achieved the gas utilization rate of 99.85% (99.81% in 2013). Once again this
proves the KPO world-class level compared to the performance target of 99.6% approved by the RK
regulatory authorities within the 2015 Associated Gas Processing and Development Programme [4].

Despite the fact that KPO annually introduces new technology to reduce the negative impact
on the environment, and according to the production and state environmental monitoring
environmental conditions in the territory of the Karachaganak and the villages adjacent to the
Karachaganak field is considered harmless, it is observed that the activity of the company affects the
health of the local population. Proof of this is the relocation of the residents of Bestau and Berezovka
villages to the environmentally safer place. In this regard, we consider that it is necessary to pay more
attention to the impact of production activities of oil and gas companies on the health of the
population.
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TYHUIH

Kapamsiranak MyHaii-ra3 KOHAEHCAT KEH OpPHBI QJIEMJIEri eH ipl KeH OpbIHAApBIHBIH Oipi
OonpIn TaOBUTAmBI. OHIIPICTIK Ko0amaybl YIKEH KeJieMIe aTrMocdepara J1acTayiubl 3aTTapibIH
HIBIFAPBIHIBLIAPEIMEH Oipre xKypedi. ATMochepablK IIbIFapbIHABLIAPABIH HErI3r KojJeMi KyHACTIKTI
OTBIHIBIK Ta3JapiblH S>KOHE Ta3TypOMHAILIK KOHILIPFLUIAPALIH, KA3aHIBIKTHIH, TEXHOIOTHSILIK
MEIITePTiH, KOMITPECCOPIbIH KaHybl HOTHXKECIHIE Maiaa 0oaibl.

Kapampiranak KeH OpPHBIHBIH KBTI CafbIH JKaHa TEXHOIOIMSIILIK €EHTI3yre KapaMacTaH
KOpIIAFaH oOpTara Tepic JCepiH a3alTy VINIH OHIIPICTIK >KOHE MEMIEKETTIK DKOJIOTHSIBIK
MOHHMTOPHUHI1 OOWBIHIIA KayiNTi €Mec JAel caHalajabl, ajaija MEKEMEHIH KbI3METi KeprilikTi
XaIIBIKTHIH JICHCAYJIBIFBIHA dCep eTeTiHi OalKaa bl

PE3IOME

Kapauaranakckoe He(Tera3okOHICHCATHOS MECTOPOXKICHUUE SIBISIETCS OOHHUM U3
KPYITHEHIINX B MHpPE M €ro MPOMBIIIICHHAs pa3padoTka COMPOBOXKAAETCS OONbIIMMH 00BhEMaMU
BBIOPOCOB 3arps3HAIOIIMX Bemects B arMmocdepy. OCHOBHOM 00beM aTMOC(hEPHBIX BBIOPOCOB
oOpa3yeTrcsi B pe3yjbTaTe CropaHus TOIUIMBHOTO Ta3a B paMKaxX IIOBCEAHEBHOH AKCIUTyaTaIlH
ra30TypOMHHBIX YCTaHOBOK, KOTJIOB, TEXHOJIOTUYECKHX MeUYel U KOMIIPECCOPOR.

Hecmotpss Ha 1O, uro KIIO kakawlifi TOA BBOJUT HOBBIC TEXHOJOTHHM JJI CHIDKCHHS
HETaTUBHOTO BO3JCUCTBHS Ha OKPYXKAIOIIYI0 CpPeay, a IO JaHHBIM IPOU3BOACTBEHHOTO U
rOCyJapCTBEHHOTO JKOJOTHYECKOIO0 MOHUTOPHHIA SKOJIOTHYEecKass OOCTAaHOBKA Ha TEPPUTOPHH
MECTOPOXKJICHHUSI CYMTACTCSA HEOMACHOHM, HAOMIOJAeTCsA, YTO JSITCIbHOCTh MPEANPUATHS BIHUSICT Ha
371I0pOBbE MECTHOI'O HACEIEHUA.
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