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Abstract:- The Solo Vallei Werken land is a very strategic
state asset, the construction of the canal started in 1893 and
then it was suspended so that the Solo Vallei land was
abandoned. For the management effort of Solo Vallei
Warken, it is deemed very important to conduct an in-depth
study, the results of which can be used as a reference,
especially for the provision of irrigation water throughout
the area.

Analysis of dependable discharge, plant water needs and
irrigation water needs are performed to ensure area that
can be developed and the existing water availability. The
analysis results are then followed by an economic feasibility
analysis to determine the area development feasibility and
economic benefits that will be obtained.

From the analysis of irrigation water needs, obtained the
maximum amount of water needed in rice fields equal to
1,66 It/sec/Ha. The 80% dependable discharge calculation
was obtained at 228,37 m3/sec. Break Event Point (BEP)
analysis shows B/C results > 1 break even in the third year.
In 20, 25, and 30 years of the Solo Vallei development,
obtained BCR = 3,323, 3,481, and 3,57 (feasible to be
implemented). IRR analysis for 20, 25, and 30 benefit years
yielded 51,177, 51,194, and 51,196. Identification results of
the solo vallei warken acquisition stakes found that solo
vallei warken acquisition stakes located in the southern part
of Bengawan Solo, covering 62 thousand hectares area.
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. INTRODUCTION

In the areas of Bojonegoro, Tuban, Lamongan and Gresik
around 1890 to 1930 there was a flood control development
program and the construction of an irrigation network by the
Dutch East Indies Government.. The development design is
planned by making a new drain or channel parallel to the
downstream of Bengawan Solo river starting from the western
end of the Bojonegoro area until it empties into the Gresik area.

The program was followed up by purchasing community
lands stretching from Ngluwak Subvillage, Luwihaji Village,
Ngraho Subdistrict Bojonegoro to Gresik along 165 km, with a
width of 150 m. The land purchased by the Dutch East Indies
Government was named "Solo Vallei Werken".

The construction of the main canal began in 1893 to 1898
but was finally suspended for 32 years and stopped in 1930
because the budget that had been spent on land acquisition had
exceeded the budget ceiling With the suspension of
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development, the land of Solo Vallei Werken was then used
individually by local residents as agricultural and residential
land.

Location of Solo Vallei Werken is located at 111°26'00”
to 112°41'00”" East Longitude and 6°49'00” to 7°25'00” South
Latitude, starting from the Intake Structure at the upstream of
the Karangnongko Barrage to the Gresik Regency along: 165
km, with a width of 150 m, and stretches east to the south of the
Bengawan Solo river downstream to Kali Lamong along 130
km and a width of 150 m.

Solo Vallei Werken land is a very strategic state asset, if it
is functioned optimally as a main channel and flood control, it
can provide benefits to the community in various sectors,
especially for regional areas (Bojonegoro, Tuban, Lamongan
and Gresik Regencies). The main canal structure can be used as
a flood control reservoir to reduce the flood issue in the
downstream of Bengawan Solo River as well as a means of
providing irrigation water, raw water and a solution to drought
in the dry season.

For the management effort of Solo Vallei Warken, it is
deemed very important to conduct an in-depth study, the results
of which can be used as a reference, especially for the provision
of irrigation water throughout the area. The results of this study
are in line with the government's political commitment to
implement the Sustainable Development Goals (SDGs),
especially the number two goal, namely ending hunger,
achieving food security and better nutrition and supporting
sustainable agriculture.

The purpose of this study namely to determine the
potential of Solo Vallei Werken for irrigation development and
to determine the increase in food production and the economic
benefits obtained in the development of the Solo Vallei Warken
land.

1. LITERATURE REVIEW

A. Irrigation

Irrigation is an effort to provide water in the form of soil
moisture as much as needed to grow and develop for plants
(Najiyati:1987). Another definition of irrigation is artificially
increasing the lack of soil water content, namely by providing
water systematically to the cultivated soil.

B. Water Availability

The availability of water to meet irrigation water needs
comes from the dependable discharge at the intake structure.
Dependable discharge is the amount of available discharge to
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meet water needs with a calculated risk of failure. In the
irrigation planning standard KP 01, the dependable discharge is
the minimum river flow/discharge for a predetermined
possibility that can be used for irrigation, with the probability
of being fulfilled is set at 80% (the probability that the river
discharge is lower than the dependable discharge is 20%)
(Irrigation Planning Standard KP 01).

C. Irrigation Water Needs
Factors that influence the analysis of irrigation water
needs for rice plant type among others: (Irrigation Planning
Standards — KP 01, Director General of Water Resources,
Ministry of Public Works).
1) Land preparation.
2) Consumptive use / Water needs for plants.
3) Percolation and infiltration
4) Replacement of water layer.
5) Effective rainfall.
6) Irrigation Channel Efficiency (En)

D. Economical Analysis

The economical analysis method used namely IRR
(Interest Rate of Return), BCR (Benefit Cost Ratio), and BEP
(Break Event Point) to determine the feasibility of the study.

Benefit Cost Ratio (BCR) is one of the analytical methods
which is a comparison of the value of benefits (benefits) and the
value of costs (cost) (Anna Mathofani, 2015). The project is
considered feasible / profitable if the BCR value > 1 and is
considered not feasible / detrimental if the BCR < 1.

Internal Rate of Return (IRR) is the discount rate that
makes equal between the present value of cash receipts and the
present value of the value or investment of discount rate which
shows the net present value or equal to zero (Ni Putu OKi
Wirastuti 2012).

BEP (Break Event Point) is the break-even point between
revenues and expenses to be balanced. To reach the Break Event
Point condition, the revenue must be equal to the total cost.
(Wahyu Ramadhan, 2014).

1. METHODOLOGY

Based on the research objectives that have been
determined, then the approach used in this study is a qualitative
approach. Thereason is that in carrying out actions on the object
of research, then a detailed explanation of the irrigation
development potential in the Solo Vallei Warken land is
prioritized.

This research is included in the scope of water resources
management, to determine the irrigation development potential
in solo vallei werken land. So that with the development of Solo
Vallei Warken as an irrigation area, it can provide benefits to
the community by increasing agricultural production and
contributing to an increase in income.
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This research is included in the scope of water resources
management, to determine the irrigation development potential
in solo vallei werken land. So that with the development of Solo
Vallei Warken as an irrigation area, it can provide benefits to
the community by increasing agricultural production and
contributing to an increase in income.

V. RESEARCH RESULTS

A. Dependable Discharge

The discharge data used to calculate the dependable
discharge is the Napel AWLR discharge data. From the
probability calculation, it is found that the dependable discharge
is in the 5th order, namely in 2012.

TABLE I. NAPEL AWLR DISCHARGE DATA
. DEBIT

No. | Tamun | Debit TAHUN TERURUT
m3/dt) | TERURUT (m3/de)
1 2000 264.82 2019 176.62
2 2001 252,22 2005 200,92
3 2002 232,37 2014 203,74
4 2003 238.39 2004 216.87
E 2004 216.87 2012 2728 37
6 2005 200.92 2018 22951
7 2006 272.63 2002 232.37
8 2007 275.27 2003 238,39
9 2008 11985 2020 238,70
10 2009 274,21 2001 252,22
11 2010 483.87 2000 264.82
12 2011 354,45 2006 272,63
13 2012 22837 2009 274.21
14 2013 387.84 2007 275.27
15 2014 203.74 2015 285.55
16 2015 285,55 2017 334,99
17 2016 420,17 2011 354,45
18 2017 334.99 2013 387.84
19 2018 229,51 2008 41985
20 2019 176.62 2016 42017
21 2020 238.70 2010 483.87

B. Calculation of Irrigation Water Needs
Some of the assumptions used in the calculation of
irrigation water needs in the study area are as follows:

1) By natural rotation in tertiary plots, land preparation
activities in all plots, namely taken 30 days, can be
completed gradually.

2) Transplantation begins in the middle of the second month to
half a month after land preparation (LP).

3) The cropping pattern in the irrigation area is defined as rice
- rice - secondary crops with the type of secondary crops
cultivation is corn.

The calculation results of irrigation water needs obtained
the results of 1,66 It/sec/ha.

C. Economical Analysis

The budget plan for the implementation of the solo Vallei
Warken development as an irrigation area which is an
estimation price and its economic analysis can be seen in the
table below.
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TABLE Il. BUDGET PLAN TABLE VII.  BENEFIT CoST RATION IN 20 YEARS
No Uraian Pekerjaan Jumlah Harga (Rp.) No | Tabm | Iovestasi Cost Benefit FV Cost 1V Benedit
0] @ () B ) Y f)
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27 |Banqman AT 397 535 179.709.54 1ol e | o] MR e
2.3 |Sahwan 1.806.638,013.641.35 | 0 0 8890149931 1 890071814 SSO0LI87199
§ ne 0 88001499 361 [ S0 240071 834 486408202851
R T O] w oes | wome mamsd s
R 11 om 0w | owms]  wemms  wauem
Dibulatkan|  3.556,059.974.000.00 VLo owe | mamd Lwsm USRI
J 0 0 8890149931 1 890071814 300248310012
TABLE 111 SOLO VALLEI WERKEN IRRIGATION RICE 10 W 0 88001499361 1 30.900m 834 06114 362310
PLANTS BENEFITS W] w ow- | swsd 1o UEHSO
Luas Sawah Probabilitas | Hasil Per/Ha | Harga *) ] 1 KK 88001499 361 309007 834 1011683875
No Terairi (Ha) Bﬂlrm("’/o) (kg) (lfp) Revenue & : - ™ -
1 62,000 03 7,500 4200 | 1.855,350,000,000 I3 W 0 88901499 301 189 0071 834 19633209179
Jumiah| 1,855,350,000,000 i K 88901499361 130.900m 834 I41 1% 18
INDIRECT BENEFITS I\ W 0 88001499 361 [ S0 240071 834 15647818003
TABLE IV. ] ow- | mwsE Lmsoe [
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1 | Petanian 1,835.350,000.000 357 0.1 6 4.590.071.834 i W 0 §8.901.490 301 | S9.0071 834 [1LS18 M0 T
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Ji W 0 8890149931 1 890071814 §3.901 499361
TABLE V. TOTAL BENEFIT
No Benefit Type Revenue WY DS
1 Direct benefits Rp. 1.855.350.000.000 e 0
2 Indirect benefits Rp. 44.590.071.834 =
Rp. 1.899.940.071.834
P TABLE VIIl.  BENEFIT CosT RATION IN 25 YEARS
Estimation of the operational and maintenance costs equal E‘; TE‘)“" I‘"(“;‘“‘ C{f’;‘ B‘Z‘;ﬁ‘ F‘(_C)“' F‘?;“e“
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N |Tim|lvetd| G [ Bt GuikilB BIC ] m we mLo  LswsNn W358 WIRGETT
nie|e (U () © 0 [©=06) § m o> BOLOI 189HO0T 857569919201 1832737879259
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TABLE IX.  BENEFIT CosT RATION IN 30 YEARS TABLE XI.  INTERNAL RATE OF RETURN (IRR) IN 25
No Tahun Investasi Cost Benefit FV Cost FV Benefit Y EA RS
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D. Discussion

The results of the analysis for irrigation water needs
obtained the maximum amount of water needs in the rice fields
equal to 1,66 It/sec/Ha. The identification results of the solo
vallei warken acquisition stakes found that the solo vallei
warken acquisition stakes were located in the Bojonegoro
Regency and Lamongan Regency only, namely in the southern
part of Bengawan Solo. Based on this, the development ofl)
irrigation in the Solo Vallei Warken land allows only the area
in the southern part of Bengawan Solo covering an area of 622)
thousand hectares, in accordance with the identified acquisition
stakes. 3)

The availability of irrigation water from the analysis of the
dependable discharge per 10 days can be seen that the
availability of water for irrigation development in the Solol)
Vallei Warken land can be met in the period from November
the third week to the month of May the first week. In the period2)
of the second week of May to the second week of November,
the water availability from Bengawan Solo is less. Based on the3)
results of the analysis, to meet the irrigation water needs in that
period, an operational pattern can be carried out by functioning
the field reservoir as storage in the rainy season, which then can
be released for irrigation needs in the dry season, so that
irrigation water needs can be met throughout the planting
season period.

TABLE XIll. THE 10 DAILY DEPENDABLE DISCHARGE
AT SOLO VALLEI WARKEN
Bulan | Periode | Jomi2b Alfa C Q 80%
Hari
| 10 0.601 4.041 756.793
Jan o 10 0.601 5.275 | 987.954
I 11 0.601 2.648 | 495.936
I 10 0.601 3.037 | 568.720
Feb I 10 0.601 2.538 | 475.308
I 8 0.601 4.029 | 754.551
I 10 0.601 3312 620.217
Mar i 10 0.601 2.065 | 386.732
I 11 0.601 1.200 | 224.662
I 10 0.601 3216 | 602.287
Apr I 10 0.601 1.152 | 215.829
111 10 0.601 0.644 120.572
I 10 0.601 1416 | 265.175
Mei o 10 0.601 0.390 73.077
1 11 0.601 0.276 51.694
1 10 0.601 0.324 60.732
Juni I 10 0.601 0.294 55123
I 10 0.601 0.261 48.871
1 10 0.601 0.184 34.501
Juli I 10 0.601 0.155 28.947
I 11 0.601 0.134 25.160
1 10 0.601 0.101 18.887
Agt I 10 0.601 0.082 15378
i, 11 0.601 0.074 13.908
I 10 0.601 0.065 12.217
Spt 11 10 0.601 0.061 11.449
I 10 0.601 0.104 19 416
I 10 0.601 0.043 8.028
Okt o 10 0.601 0.107 20.011
I 11 0.601 0.072 13.474
I 10 0.601 0.138 25.852
Nov 11 10 0.601 0.502 93 964
I 10 0.601 1.157 | 216.668
I 10 0.601 1.249 | 233.979
Des o 10 0.601 2.155 | 403.664
I 11 0.601 1.695 | 317.511

Economical analysis parameters can be seen for Break
Event Point (BEP) analysis showing B/C results > 1 break even
in the third year. The calculation of the Benefit Cost of Ratio is
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based on the formulation of the comparison between the Total
Future Value Benefit to the Total Future Value Cost, the
comparison if B/C ratio > 1 means the project is feasible, if the
opposite result is obtained or B/C < 1 then the project is not
feasible to be implemented. Total Future Value is calculated
with an investment interest rate of 12%. The results of the
analysis are obtained:
In the 20 years of Solo Vallei development, obtained BCR =
3,323 (feasible to be implemented).
In the 25 years of Solo Vallei development, obtained BCR =
3.481 (feasible to be implemented).
In the 30 years of Solo Vallei development, obtained BCR =
3.570 (feasible to be implemented).

Analysis of the Internal Rate of Return (IRR) for several
years of benefits obtained the following results:

The 20 years benefit life of Solo Vallei development with IRR
=51,177

The 25 years benefit life of Solo Vallei development with IRR
=51,194

The 30 years benefit life of Solo Vallei development with IRR
=51,196

V. CONCLUSION

The development of Solo Vallei Warken as an irrigation
area according to the identified acquisition stakes covering an
area of 62.000 Ha in the southern part of the Bengawan Solo is
the most probable. Economical analysis in the development of
Solo Vallei Warken as an irrigation area also shows the
parameters that are feasible to be implemented. Obtained the
total development benefit equal to Rp. 1.899.940.071.834.
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