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METHODS OF COMBATING ALIEN AQUATIC ORGANISMS

Abstract

Preventing the entry and managing the numbers of alien species is the most important task in
the system of principles for the conservation of biological diversity. This article reflects the relevance
and importance of preserving biological diversity, reflects the importance of developing measures to
reduce the damage caused by the introduction of alien species, reflects individual methods of
combating alien fish species in world practice.

Complex control of alien aquatic organisms, combining several methods, often provides the
most effective and acceptable control. Today, to preserve the quality of the environment, concerted
efforts are required for effective and pragmatic management. The authorities and the public should
remember and realize that the consequences of the invasion of alien aquatic organisms will lead to a
significant loss of our own biological diversity and degradation of ecosystems.

There are a huge number of specific methods of dealing with alien aquatic organisms. Given
the complex mechanism of the ecosystem, when choosing methods to combat alien aquatic
organisms, one should be treated with extreme caution. To date, all methods and methods of
combating alien aquatic organisms can be conditionally combined into three main groups:
mechanical, biological and chemical. Which is the subject of this article.

Key words: biological diversity, introduction, alien (adventitious) species, invasion, native
reservoir, ecosystem, native (native) species, methods of combating alien aquatic organisms.
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CALCULATION TO DETERMINE THE TECHNICAL AND ECONOMIC
EFFICIENCY OF PUMPING UNITS FOR LIFTING WATER FROM
WATERCOURSES POWERED BY WATER ENERGY FOR WATERING PASTURES
AND IRRIGATION OF LAND

Abstract
The problem of effective water supply using natural energy resources of water in modern
conditions is promising and relevant, the solution of which is rationally carried out from watercourses
with the necessary standard sizes of a hydraulic ram pumping unit, the design of which has a novelty.
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At the Kazakh National Agrarian Research University conducted applied research to improve
the efficiency of water supply from watercourses in the system of irrigation of lands and irrigation of
pastures of peasant and farm farms of the agro-industrial complex of the Republic of Kazakhstan
through the development of an improved hydraulic ram pumping unit with an increase in its energy
indicators: hydraulic shock pressure, supply, pressure and efficiency.

This article presents a calculation to substantiate the economic efficiency of the studies carried
out on the use of the necessary standard sizes of an improved hydraulic ram pumping unit (NUV-7-
12 and NUV-17-20) for water supply to peasant and farm farms of the Republic of Kazakhstan and
irrigation of lands located in areas of adjacent watercourses, compared with basic pumping units (AN
- 2K -9 - M1 and ANS-60 D).

Key words: pumping unit powered by water energy, watercourse, calculation, technical and
economic efficiency, balance price, annual output, unit operating costs, annual economic effect, total
effect, payback period of capital investments.

Introduction

The economic efficiency of the research performed largely depends on the effectiveness of the
adopted technology and the developed pumping units for watering pastures and irrigation of land
working on it, therefore it is necessary to adopt a methodology based on comparing the efficiency of
newly developed pumping units compared with similar basic pumping units in terms of technological
process and purpose.

The developed three standard sizes of advanced hydraulic ram pumping units are designed for
lifting water from watercourses, for the purpose of watering pastures (one standard size NUV-7-12)
and irrigation of land (two standard sizes NUV-17-20 and NUV-35-20).

The field of application is the agricultural water supply of agricultural facilities of the Republic
of Kazakhstan (peasant and farm farms and other agricultural formations) in areas with watercourses
during the spring, summer and autumn periods of use. The distinctive features of a hydraulic ram
pumping unit are the lifting of water using energy-saving and environmentally friendly water lifting
technology by using the kinetic energy of the water flow in watercourses (geometric and high-speed
heads) to drive and create hydraulic shock pressure in the supply pipeline from the periodic closing
and opening of the hydraulic shock valve installed in it, as a result of which the supply and pressure
in the pumping unit are created [1,2,3].

Methods and materials

The calculation of the economic efficiency of an improved sample of a hydraulic ram pumping
unit was performed using special methods [4-7] using initial data on the developed standard sizes of
the new pumping unit and the technical characteristics of the basic pumping units [8-10] and taking
into account market prices on 03/07/2023.

Currently, traditional centrifugal pumping units of the AN-2K-9-M1 and ANS-60D brands are
mainly used for mechanization of water supply to peasant and farm farms from open water sources,
including from watercourses of the agro-industrial complex of the Republic of Kazakhstan and
irrigation of lands (parameters: supply-20-60 m®h, head -13-21.5m) driven by a pump from gasoline
internal combustion engines 2SD-M2 with a capacity of 1.5kW and UD-2 with a capacity of 5.9 kW.
There are currently no other alternative installations using watercourses to drive kinetic energy of
water in production.

As basic pumping units according to the main parameters (supply and pressure), the following
are accepted: for watering pastures - the AN-2K-9-M1 pumping unit with a pump drive from a 2SD-
M2 gasoline internal combustion engine with a capacity of 1.5 kW, and for irrigation of lands - the
ANS-60D pumping unit with a pump drive from the gasoline internal combustion engine UD-2 with
a capacity of 5.9 kW, which are mass-produced by the industry and are available on the domestic
market.

The calculation of the economic efficiency of the development consisted in determining the
main technical and economic indicators of the proposed pumping units for the new technology of
water lifting from watercourses and basic pumping units for traditional water lifting technology:
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balance prices, annual output and annual loads; specific operating costs: deductions for renovation,
repair and maintenance, salary and fuel costs; specific capital investments and labor costs, specific
energy costs; the annual economic effect per installation and the total area and payback period of
capital investments.

The economic effect of the developed standard sizes of hydraulic ram pumping units will be
obtained mainly by reducing operating costs from incomplete use of maintenance personnel and
saving fuel

Results and discussion

The calculated indicators for the feasibility study of the efficiency of the NU V-7-12 hydraulic
ram pumping unit are shown in Table 1.

Table 1-Technical and economic performance indicators of a hydraulic ram pumping unit for
watering pastures NUV-7-12

Ne | Name of indicators Designati | Unit of | The value of the indicators
on measuremen | according to the | according to the
t technology of the | technology
basic pumping unit | of the NUV-7-12
AN 2K-9-M1 hydraulic ram
pumping unit
1 2 3 4 5 6
1. Supply Q m3/h 7 6,84
2. Daily water consumption Oeyr m3 36 36
3. Annual output Il m3 9540 9540
4, Annual load Ty h 1490 1484
5. Power consumption Ny kW 1,1 0,65
6. Number of service personnel JI people 1 0,125
7. Book value of the pumping unit s tenge 59986 63734
8. Deductions for renovation Ca tenge/ m® 1,04 1,11
9. Repair and maintenance costs Cp tenge/ m® 0,35 0,37
10. | Fuel and lubricants costs C: tenge/ m® 14,13 -
11. | Salary costs C, tenge/ m® 22,8 5,67
12. | Specific operating costs 3, tenge/ m® 38,32 7,15
13. | Specific capital investments K, tenge/ m® 6,29 6,68
14. | Annual operating costs of the basic | Cs
and new pumping units Cu tenge 609129 68211
15. | Reduced operating costs 3y 6as time - 8,93
3y.HOB
16. | Payback period ox year - 0,10
17. | Annual effect Or tenge - 540918
18. | The economic effect of software | O million - 5517
development in the Republic of tenge
Kazakhstan

It follows from Table 1 that the developed NUV-7-12 hydraulic ram pumping unit, compared
with the basic AN-2K-9-M1 pumping unit, reduces operating costs by 8.9 times, due to which the
annual effect of the application can amount to 540918 tenge, and the payback period is 0.1 years and
the overall effect of the development of the RK — up to 5,517 million tenge, which confirms its
prospects and the need to implement it in the pasture water supply system when raising water from
watercourses at the facilities of the agro-industrial complex of the Republic of Kazakhstan.

Calculation of the main indicators of the new improved hydraulic ram pumping unit for irrigation
of lands NUV-17-20.

The annual output and the standard annual load are assumed to be equal to the basic pumping unit
ANS-60D: N = 37100 m?® of raised water, Tn = 1855 hours.

Indicators of economic efficiency of a hydraulic ram pumping unit for irrigation of lands NUV-
17-20.
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The annual economic effect of using a hydraulic ram pumping unit for irrigation of lands NUV-
17-20 (standard size 1) in comparison with the basic pumping unit ANS-60D is determined by the
formula (19):

Or= (3y.6as~ 3ymos) 11=(39,21 - 3,5)- 37100 =1 324 841 tenge,

The required number of hydraulic ram pumping units NU V-17-20 (standard size 1) for irrigation is
predicted taking into account the number of peasant and farm farms located in the zones of watercourses
according to the formula (20):

i = % = 222222 = 10 200 pes
where: i —the number of peasant and farm farms located in the area of watercourses in the Republic of
Kazakhstan (i=17000), pcs.;

K- the coefficient of irrigation of lands in the zones of watercourses, K = 0,30;

i;- the number of standard sizes of developed and existing pumping units for lifting water
from watercourses, i; = 5 pcs

The economic effect of the required number of new hydraulic ram pumping units NUV-17-20
(standard size 1) for irrigation of land may be in the Republic of Kazakhstan:

D=1324841 -10200 =13 513 378 200 tenge

The reduction of operating costs is determined by the formula (21):

3 39,21
y.6a3 ’ )
= = 11,2 time,
Bymon 35 e
The payback period of the new pumping unit is calculated using the formula (22):
. K, 204468

Tox =

S = = 0,14
Cs  C,+03, 129850 + 1324 841 years

pumping unit for irrigation of lands NUV-17-20 are shown in Table 2.

where: K,— capital investments in the proposed pumping plant:
Ku= I—[E.HOB: 204468 tenge,

Cs, Cu - the annual operating costs of the basic and proposed pumping units, determined by the

formula:

C6=3ye6w [1=39,21- 37100 =1 454 691 tenge;
C w=3ymos I1=3,5-37100 = 129 850 tenge;
The calculated indicators for the feasibility study of the effectiveness of the hydraulic ram

Table 2-Technical and economic performance indicators of the hydraulic ram pumping unit for
irrigation of lands NUV-17-20 (standard size 1)
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Ne Name of indicators Designa | Unit of | The value of the indicators
tion measureme | basic pumping | hydraulic ram
nt unit ANS-60D | pumping unit
NUV-17-20
1 2 3 4 5 6
1. Supply Q m?/h 20 17,7
2. Daily water consumption Qeyr m3 140 140
3. Annual output I m3 37100 37100
4. Annual load Tg h 2038 2183
5. Power consumption Ny kw 3,7 2,8
6. Number of service personnel JI people 1 0,125
7. Book value of the pumping unit s tenge 359 700 204 468
8. Deductions for renovation C, tenge/ m® 1,61 0,91
9. Deductions for repairs and maintenance Cp tenge/ m3 0,75 0,45
10. Fuel and lubricants costs C: tenge/ m3 20,87
11. Salary deductions C, tenge/ m® 16,02 2,14
12. Specific operating costs 3, tenge/ m® 39,21 35
13. Specific capital investments K, tenge/ m® 9,69 5,51
14, Annual operating costs of the basic and proposed | Cs tenge 1454 691 129 850
pumping units Cu
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15. Reduced operating costs 3y6as | time - 11,2
3y.H0B
16. Payback period T,. year - 0,14
17. Annual economic effect Or tenge - 1324841
18 The economic effect of the development €] million - 13 513
tenge

It follows from table 2 that the proposed design of the NUV-17-20, compared with the basic
pumping unit ANS-60D, reduces operating costs by 11.2 times, the annual effect of the application
is 1,324,841 tenge, the payback period is 0.14 years, the total effect in Kazakhstan will be up to
13,513 million tenge. this confirms its prospects and the need to implement it in the reclamation
system when lifting water from watercourses at the facilities of the agro-industrial complex of the
Republic of Kazakhstan.

Conclusions

The performed calculation to substantiate the economic efficiency of the performed studies
showed that the use of the necessary standard sizes of the improved hydraulic ram pumping unit
NUV-7-12 and NUV-17-20 for water supply to peasant and farm farms of the Republic of Kazakhstan
and irrigation of lands located in the zones of adjacent watercourses, compared with the basic
pumping units AN - 2K - 9 - M1 and ANS-60 D, respectively, reduce operating costs by 8.9 and 11.2
times, due to which the annual effect of the application can amount to 540918 tenge and 1,324,841
tenge per installation with a payback period of no more than a year. The projected efficiency of
development in the Republic of Kazakhstan may amount to 5.5 and 13.5 billion tenge.

Gratitude: The article was prepared during the implementation of works on applied research
and on the IRN-DP21682075 project "Pumping units for lifting water from watercourses driven by
water energy" through JSC "Science Foundation™ of the Ministry of Education and Science of the
Republic of Kazakhstan (Contract No. 102 dated 11/10/2023).
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KANBLIBIMJIAPJIBI CYJAHJIBIPY KOHE 'KEPJI CYAPY YIIIH CY
SHEPTUSICBIHAH )KETET'T BAP CY AFBIHJIAPBIHAH CY/IbI KOTEPYTE
APHAJIFAH COPFBI KOHJBIPFBLIAPBIHBIH, TEXHUKAJIBIK-DKOHOMUKAJIBIK
TAIMALIITTH AMKBIHIAY )KOHIHJETT ECENT

Anoamna

Kasipri xarnaiina cyaplH TaOUFU SHEPreTUKAJIBIK PecypcTapblH MaiiagaHa OTHIPBIIN, THIMJI
CYMEH ka0pIKTay Mpo0sieMachl MePCHIEKTUBAIBI KOHE ©3€KT1 OOJIBIN TaObLIaAbl, OHBIH HIEHIIMIH CY
aFbIHIAPbIHAH TU3aiHBI KAHAJBIFBI Oap THUAPOTapaH COPFBI KOHABIPFBICHIHBIH KKETT1 CTaHIapTThHI
eJILIEMIEPIMEH YTHIM/IbI XKY3€re achlpy Kaxer.

Kazak yITTBIK arpapiiblK 3epTTey YHHBEPCUTETTE kepai cyapy xkoHe KP AOK mrapya xone
bepMep KOoKaJIbIKTapbIHBIH JKaHbLIBIMAAPBIH CYJIAHIBIPY JKYHECIHIEri Cy aFblHIapblHaH CyMEH
XKaOABIKTAYIbIH THIMILUTITIH apTTBIpY OOMBIHIIA KOJJaHOANbl 3epTTeyiep JKYPri3uili, OHBIH
SHEPIreTUKANbIK KOPCeTKIIITEPIH apTThipa  OTHIPBIN, OKETULMIPUITEH TMIpOTapaH  COpFbI
KOH/IBIPFBICBIH 931pJI€y apKbUIbL: CY COKKBICHI KbICBIMBI, O€pY, KbICHIM 5K9HE THIMALIIK.

byn makanana KP mapya sxoHe depMep KOXKaJIBIKTapblH CYMEH Ka0JbIKTay *KoHE 0a3albIK
coprel arperarrapbiMeH (AH-2K -9-M1 sxone AHC-60 J]) cambicThIpFanaa iprenec cy arbIHIaphl
allMaKkTapblH/la OpHANacKaH JKepyepli Cyapy VIIIH OKeTULAIpUITeH TUApPOTapaH  COPFbI
KOHIBIPFBICHIHBIH (HYB-7-12 sxone HYB - 17-20) kakeTTi TUNTIK ©JIIeMIepiH KOJIJaHy OOMBIHIIIA
OpBIHAAJIFAH 3epTTEYJIePAIH SKOHOMHUKAIIBIK THIMAUIITIH HeTi3/1ey OONBIHIIA ecern OepiireH.
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IIBIFBIHIAPEI, KBUIIBIK SKOHOMHUKAIBIK 9CEP, KHUBIHTHIK 9Cep, MHBECTULIUSIIAPIBIH OTEITY MEeP3iMi.
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PACUYET IO ONPEJEJEHUIO TEXHUKO - DKOHOMUWYECKOM
YOOEKTUBHOCTU HACOCHBIX YCTAHOBOK JIJISI IOIbEMA BO/JIbI U3
BOJOTOKOB C IPUBOJIOM OT BOJJHO¥M SHEPI'UU JJIs1 OBBOJHEHMUS
MMACTEHII] M OPOLLEHUS 3EMEJIb

Annomauus

[Ipo6nema  >pdexkTuBHOTO  BOJOCHAOKEHUST C  HCIOJB30BAHUEM  €CTECTBEHHBIX
SHEPreTHUYECKUX PECYpPCOB BOJbI B COBPEMEHHBIX YCJIOBHSIX MEPCIEKTUBHA U aKTyajbHA, PEIIeHUe
KOTOpPOM  palMOHAJbHO  OCYIIECTBUTh M3  BOJOTOKOB HEOOXOAMMBIMHU  THIIOpa3MepaMu
TUIPOTapaHHON HACOCHOM YCTaHOBKH, KOHCTPYKIIHS KOTOPOil UMEET HOBU3HY.

B KazaxckoM HamMoOHaJbHOM arpapHOM HCCIIEIOBATEIbCKOM YHHBEPCUTETE MPOBEACHBI
MPUKJIAJHbIE HCCIEAOBAHMUS MO MOBBIIICHHIO 3(EKTUBHOCTH BOJOCHAOXKEHHS M3 BOJOTOKOB B
CHCTEME OpOIICHHS 3eMeNIb M 00BOJHEHHS MACTOUIN KPECThIHCKUX U (epMepckux xo3siicTB AITK
PK mnocpenctBom pa3paOOTKU yCOBEpPUICHCTBOBAHHON THAPOTApAHHOW HACOCHOM YCTaHOBKHU C
MOBBILICHUEM €€ SJHEPreTUUYECKUX NTOKA3aTEIICH: TUAPOYIapHOIO JaBJICHUs, noaaun, Hanopa u KITJI.

B nanHoif craThe mpeacTaBieH pacuéT MO 0OOCHOBAHHMIO YKOHOMHUYECKOU 3((HEKTHBHOCTH
BBIMIOJIHEHHBIX ~ HUCCIENOBAaHMKA 1O  NPUMEHEHHIO HEOOXOIUMBIX  THIIOPa3MEPOB
YCOBEPILIEHCTBOBAHHOM THApoTapaHHOW HacocHOi yctaHoBku (HYB-7-12 u HYB-17-20) s
BOJIOCHA0)KEHUSI KPECTBhSIHCKHUX U (epMepckux xo3siicTB PK 1 opomenus 3emens, pacioIoKeHHbBIX
B 30HaX MPHUJIETAIOIINUX BOJOTOKOB, 10 CpaBHEHUIO ¢ 0a30BBIMH HacocHBbIMU arperaramu (AH - 2K -
9 - M1 u AHC-60 N).

Kntouesvie cnosa. HacocHasi yCTaHOBKA C MPUBOAOM OT BOJIHOM 3HEPruH, BOAOTOK, PACUET,
TEXHUKO-dKOHOMHYEecKas 3¢ (EeKTUBHOCTh, OalaHCOBas I1I€HA, TOAOBas BbIPAOOTKa, YAENbHBIC
OKCIUTyaTallMOHHBIC 3aTPaThl, TOJAOBOW SKOHOMHUYECKHH HPQexT, cymmapHbiii 3¢ddekr, cpox
OKYTIa€MOCTH KaIBJIOKCHHMH.
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MOBPEXJIEHUE ABJIOHU CUBEPCA BOSAPBIINIHUKOBOM JIMCTOBEPTKOM
B WJIEMCKOM U ) KETBICYUCKOM AJIATAY

AnHomayus

B crarke npuBeneHb! 1aHHBIE O pe3yJIbTaTaxX MCCIEIOBaHUS MO M3YYEHHUIO BPEJOHOCHOCTU U
pacnpocTpaHEeHUIO OOSIPHIIIHUKOBOM JMCTOBEPTKH Ha Tepputopuu Mne-Anarayckoro um onrap
AnatayCcKuX TOCYJapCTBEHHBIX HAIMOHAIBHBIX MapKoB. CTOMT OTMETHTH O HEOOXOIUMOCTH
U3YUYCHHUS PACTIPOCTPAHEHHSI U BIUSHUS OOSIPBIIIHUKOBOM iucToBepTKH (CacOecia crataegana HD.),
TaK KaK JaHHBIA BUJ HAaHOCHUT 3HAUYMTENbHBIM Bpen s0moHe CuBepca Ha JAHHBIX TEPPUTOPHSX.
OCHOBHO TIENTBI0 UCCIIETOBAHMS SBIISIETCS BHISIBIICHHE CTETICHN TIOBPEKIAEMOCTH OOSPBIITHUKOBON
mucroBeptku (CacOecia crataegana Hb.) muis npuMeHeHUs] CBOEBPEMEHHOW Mepbl 00OPBOBI C JTaHHBIM
Bpenutenem s0moHnm CuBepca. B pesynmprare ucciemoBaHHs OBUIM  COCTABIICHBI  KapThI
pacrpocTpaHeHHsI M BIMSHUS, TaK)Ke ObLIa MOATOTOBIIEHA KapTa-CXeMa BPEOHOCHOCTH Ha JaHHBIX
TeppuTopusx. B pesynbrare uccienoBanusi Obul MPOBEIEH CpaBHUTEIbHBIN aHanU3 Wneiickoro u
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