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Brief project description: The six-year UNDP/GEF project was designed with the objective as per ProDoc to “provide for sufficient and environmentally sustainable water supply to support and enhance social conditions and economic livelihood of the population of Turkmenistan”. 

The aim of the project was – in line with top country priorities - to reduce water losses and thus water demand in agriculture and water supply industries via introduction of more efficient technologies and practices, including sustainable land management (SLM) and integrated water resources management (IWRM) planning, and thus to reduce GHG emissions primarily through increasing energy efficiency, and also by offsetting fossil fuels utilization with use of renewable energy. 

The project addressed simultaneously climate change mitigation (energy efficiency, renewable energy) and climate change adaptation (land degradation).
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EXECUTIVE SUMMARY

The UNDP/GEF project “Energy Efficiency and Renewable Energy for Sustainable Water Management in Turkmenistan” was aimed at improving the management of the country’s water resources, including contributing to addressing issues of water and energy conservation, combating land degradation at all levels of the water management system starting from irrigated lands and on-farm irrigation systems of farmers- producers of agricultural products to state inter-farm water distributors and irrigation sources.

The main goals of the project have been achieved during the project implementation are:

· Introduction of the demo and research site for low water irrigation technologies (drip, artificial sprinkler, advanced furrow irrigation) named "Green Polygon" at the Geokdepe etrap of the Akhal velayat;

· Pilot sites for the creation of energy-saving pumping stations in each of five velayats of the country;

· Pilot site for the use of renewable energy sources in the energy and water supply of households in populated desert areas with limited freshwater resources and remote from the country's energy grids;

· Pilot site for production of impervious materials for lining irrigation canals and reservoirs;

· Large-scale infrastructure project for urban water supply, based on the reduction of losses in the transportation of water and the associated energy consumption.

The main results of the project include:

· Establishment of 5 pilot sites, whose activities were aimed at demonstration of modern water and energy saving technologies at various water management facilities of the country with the aim of improving the national knowledge base and to provide new technical knowledge on relevant technologies in the field of irrigation, solar powered pumps and devices for pumping and treating water for water sector professionals and local farmers.

· Within the framework of servicing and replacement of old pumps, performance of more than 120 pumping units of the SNP-500/10, SNP-500/10 brands belonging to the State Committee for Water Economy of Turkmenistan (SCWET) in terms of efficiency (water supply and energy consumption) were evaluated. Moreover, in each velayat of the country, the reconstruction of one pumping station had been carried out through the replacement of worn out, energy inefficient pumps with more modern ones. Additionally, new regulatory documents and methodological guidelines for the operation of pumping stations and pumping units for irrigation systems have been developed.

· Based on the results of the use of water-saving technologies at 5 pilot sites, the regular monitoring of the following basic indicators was carried out: direct energy savings, water savings and reduction of land degradation etc.

· Demonstration of the reduction of water losses during transportation and the associated energy consumption by means of direct investment in a large-scale gravity-driven water pipeline for urban water supply.

· Technical, environmental and financial justification for further investment in canal lining and/or other major infrastructure improvements aimed at water loss, associated energy consumption and land degradation reductions.

· Development of new technological action plans (TAPs) for water and energy saving in the country's velayats in accordance with the requirements of IWRM and SLM for the middle- and long-term future.

· Capacity building of more than 400 specialists in the field of use and protection of water resources regarding IWRM and SLM principles for local/regional water management officials and agricultural producers in all five velayats – through learning from best practices and compiling and presenting lessons learned. 
· Development of new provisions, standards, normative and methodological documents in support of the new Water Code. Improvement of regulatory documents for the operation and maintenance of pumping stations. A total of 17 documents were prepared and submitted for approval.

· Establishment of operating systems for measuring final water consumption.

· New standards have been developed to start the phased introduction of tariffs for the final use of water, including new norms for irrigating crops, adapted to modern climatic conditions and applied irrigation technologies.

· In support of expanded investment in improving irrigation and water management infrastructure, the EERE project developed and submitted to the national partner a methodology for drawing up plans for the development of water-saving technologies in the country's velayats in the field of use and protection of water resources.

This report is organized in a logical way of describing summary of project results by components of the project, review of achieved progress and used implementation strategy, as well as monitoring and evaluation activities implemented for efficient management of the project. The report is also supplemented with Lessons Learnt Report and financial overview and utilization charts. 
I. CONTEXT 

From cities to remote desert, across the nation’s entire territory, water management plays a defining role in all aspects of life in Turkmenistan.  Water resources of Turkmenistan come mostly from four transboundary rivers with volumes based on shares negotiated with other countries through which these waterways pass.  Furthermore, in recent decades, available water resources in Turkmenistan have been fully utilized.  There are no surpluses.  

Irrigated agriculture is by far the dominant consumer of water in Turkmenistan, accounting for about 90 percent of total water consumption
, or about 24 billion m3 per year. In addition, though its quantitative share is relatively low, direct water consumption for industrial and household use is also a very high priority for the Government.  

Most elements of irrigation infrastructure in Turkmenistan dates back to the Soviet era. The system remains mostly based on unlined open canals for both interdistrict and intrafarm distribution.

Moving billions of cubic meters of water over thousands of kilometers requires vast inputs of energy. Turkmenistan’s networks of canals and drainage collectors, as well as its wells, are served by approximately 3500 pumping stations with a total installed electric power capacity in excess of 250 MW
 and accounting for about 25 percent of total power consumption and subsequently approximately 6.9 MtCO2/year,
 or 27 percent of all energy-related CO2 emissions and 11 percent of all GHG emissions (in CO2 equivalent)
 come from energy use (especially diesel fuel in remote areas not connected to the electric grid) in water management.

There are three major ways to raise energy efficiency, reduce energy consumption, and curtail associated GHG emissions from the water management sector.  The first is to reduce water losses and consumption, thereby reducing pumping volumes and pumping energy consumption throughout the system.  The second is to increase the efficiency of pumps and other energy-using infrastructure.  The third is to replace pumps and other infrastructure with more efficient or renewable technology.  The Energy Efficiency and Renewable Energy for Sustainable Water Management in Turkmenistan

 EERE project pursued all three of these paths.

Another serious issue is the land degradation that have emerged in Turkmenistan over the past several decades as a result of agricultural and water management practices.  The most serious of these problems is related to soil salinization. It is notable fact that nearly 70 percent of Turkmenistan’s irrigated lands are at least moderately salinized, and 11 percent are severely salinized.

In The United Nations in Turkmenistan’s 2016-2020 Development Assistance Framework (UNDAF) climate change mitigation and adaptation constituted two of the five targeted outcomes of this framework, in accordance with the National Climate Change Strategy. Furthermore, one UNDAF outcome was supposed to be the implementation and monitoring of a National Low Emission Development Plan (NLEDP) and this UNDP/GEF project on energy efficiency in water management was considered to be one of the core elements in implementation of the NLEDP.

Also, The UNDAF outcome involving climate-change adaptation called for implementation of a National Adaptation Plan (NAP), as well as the integration of disaster risk reduction and climate risk management practices in key sectoral policies and regulations.  Water management is among the most important focus areas of this plan.

In addition, UNDP’s Country Programme Document for 2016-2020 focused among others on the following areas: energy efficiency, energy management, and implementation of the National Low Emission Development Plan and environmental protection and resource management, especially water management and implementation of the NAP, strengthening the rule of law and increasing accessibility, quality, and reporting of data, for more effective use in research and evidence-based policymaking

The EERE project deals directly with all four of these core focus areas, with activities in energy conservation, water management, strengthening implementation of the Water Codex, and monitoring/measurement of water consumption, energy consumption, pump performance, drainage, and other key parameters for which data quality needs improvement.

The objectives of this UNDP/GEF project are:
· Development objective:  Provide for sufficient and environmentally sustainable water supply to support and enhance social conditions and economic livelihood of the population of Turkmenistan.

· Environmental objectives: 

· Reduce GHG emissions associated with water management

· Prevent and remediate salinization of lands 

The project’s activities are organized into four components.

· Component 1 introduces new technologies in irrigated agriculture and pumping for energy efficiency, water conservation, and sustainable land management (SLM).
· Component 2 scales-up investment in new and expanded efficient water-management infrastructure.
· Component 3 delivers local and region-specific planning and educational outreach for IWRM and SLM among farmers and water-sector designers and managers

· Component 4 develops and supports implementation of policy reform for IWRM.

The first two components constitute the technical foundation of the project.  For agriculture and infrastructure, respectively, these components identify, verify, and document the most promising ways to save water, increase energy efficiency, and reduce water-related root causes of land degradation in Turkmenistan.  The components generate technical and financial performance data and practical experience to be used to plan and provide necessary justification to scale-up public investment and technology deployment nationwide.  

The Ministry of Water Economy of Turkmenistan (presently – the State Committee for Water Economy of Turkmenistan - SCWE) has served as National Implementing Partner for the project.  As a representative of the Government, the National Implementing Partner had the main responsibility to ensure that the project is executed in accordance with Government priorities, as well as with the Project Document and the UNDP guidelines. Main stakeholders include farmers – agricultural producers, water sector specialists, water users and people living in the three remote villages situated at the heart of the Karakum desert and Kaahka town. 
PROJECT RESULTS SUMMARY 

In this section we will briefly touch upon the achievements regarding each of the project components.

COMPONENT 1. Technology transfer and knowledge development to support innovation in EE (efficient use of energy) in water management and SLM in agriculture.

Output 1.1:  Technology proving site and educational platform for low-water irrigation and SLM in agricultural croplands developed and implemented

Output targets 1.1.
· Demonstration project achieves comparable yields with 40-50 percent less irrigation water consumption than specified by norms
· . 

In order to achieve these goals, three pilot sites aimed at demonstrating modern water and energy saving technologies at various water management facilities in the country were created.

   a) “Green Polygon” research pilot plot has been designed to demonstrate advanced technologies and transfer knowledge on the use of water-saving technologies that lead to an increase in crop productivity, prevent land degradation and allows restoration of previously saline soils on a 145-hectare plot belonging to the Institute "Turkmensuvylymtaslama" of SCWET in the Geokdepe etrap of Akhal velayat. In the 2017-2018 EERE project had built on-farm closed irrigation system equipped with a three pumping stations (first lift, for drip irrigation and artificial sprinkling), desilting tank and other various auxiliary facilities for conducting research work. Furthermore, with the aim of improving irrigation efficiency via leveling the surface of the fields a laser planner was purchased, used and trainings delivered.

Moreover, within the framework of 145 ha Green Polygon an experimental field with a total area of ​​6.2 hectares equipped with all the necessary instruments and devices for monitoring soil moisture and accurate accounting for used irrigation water was established.

Table 1. "Green Polygon" demonstration and research site infrastructure
	Indicators
	Area/Distance
	Quantity

	Demo research site
	ha
	145

	1.1 Traditional furrow irrigation plot
	ha
	76,5

	1.2 Artificial sprinkling irrigation plot
	ha
	29,7

	1.3 Drip irrigation plot 
	ha
	14,0

	1.4 Experimental plot
	ha
	6,2

	a) artificial sprinkling
	ha
	2,5

	b) drip
	ha
	2,5

	c) advanced furrow irrigation
	ha
	1,2

	Closed pipeline irrigation system
	km
	4,6

	Open collector-drainage network
	km
	7,5


[image: image3.jpg]



Figure 1. The use of mobile radial and frontal sprinklers for agricultural crops irrigation at the research and demo site "Green Polygon".
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Figure 2. A young scientist is carrying out research at the Green Polygon
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	Figure 3. Drip irrigation on an experimental field
	Figure 4. Sprinkler irrigation at the experimental field


The following main activities were carried out at the demonstration and research site "Green Polygon" provide:
· demonstration of the capabilities of modern water-saving irrigation methods (drip irrigation, artificial sprinkling and advanced furrow irrigation) in the cultivation of agricultural crops;

· demonstration of the efficiency of using a closed pipeline irrigation network;

· carrying out research works in order to obtain evidence-based knowledge on technical, agro-economic and environmental indicators when using water-saving technologies in agriculture;

· update of irrigation norms and standards used in agriculture with regards to introduction of low water technologies.
One of the key outcomes of the project activities on a 145 ha demonstration and research plot is the development of methodological guidelines such as, but not limited to “Recommendations for the design of drip irrigation systems for cultivation of crops, vineyards, orchards and forest plantations" and "Recommendations for the design and operation of artificial irrigation systems for cultivation of crops in the soil and climatic conditions of Turkmenistan”, as well as update of irrigation norms with regards to low water irrigation methods (drip irrigation, artificial sprinkling and advanced furrow irrigation) and the development of the Building Code of Turkmenistan “Reclamation systems and structures”. 

Another important strand of project activity at 6.5 ha experimental pilot site includes organization of scientific research by young scientists and graduate students of agricultural universities and scientific institutions. The water management infrastructure erected by the project at the research site has been used for conducting educational and familiarization practices for students of the country's agricultural universities.

The scientific research had been conducted by young scientists and graduate students in addition to leading to preparation of monographs and dissertations, also presents evidence- based knowledge that can contribute to the solution of the following tasks are essential for country’s irrigated agriculture:

Determination of the economic efficiency of cultivation of agricultural crops with various methods of irrigation (drip irrigation, artificial sprinkling and advanced furrow irrigation).

Development of irrigation norms for cultivation of various crops using low water irrigation methods (drip irrigation, sprinkling and advanced furrow irrigation).

Determination of the impact of the use of various technologies for the cultivation of agricultural crops and irrigation methods on soil fertility and salinity, as well as on the formation of drainage water.

Determination of externalities (CO2 emissions into the atmosphere) for various technologies of cultivation of agricultural crops and irrigation methods.

Overally, seven educational and familiarization seminars were held at the “Green Polygon” with participation of 145 specialists in water and agriculture sectors, students and instructors of agricultural universities, representatives of scientific institutions, local authorities, farmers and agricultural producers with the aim of  raising awareness, improving knowledge and sharing practical skills and demonstrating modern water-saving technologies in agriculture.
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	Figures 5-6. Conducting educational and familiarization seminars at the research demonstration site "Green Polygon"


Main achievements of the EERE project at the “Green Polygon” research and demo pilot site are shown below in the Table 2.
Table 2. Main achievements of the EERE project at the “Green Polygon” research and demo pilot site

	Baseline scenario
	Project scenario
	Environmental impact

	Traditional furrow irrigation is used at the 145-ha pilot site, situated at the Shorgala F/A, Geokdepe etrap of Akhal region
	Water saving irrigation infrastructure has been erected and methods introduced (drip irrigation, artificial sprinkling and advanced furrow irrigation), at the 145-ha pilot plot 
	Water consumption has been decreased by 45% on average within 4 years of monitoring

	Irrigation system overall efficiency is 30%
	Irrigation system overall efficiency is 58% on 145 ha and 98% at the experimental plot of 6.5 ha
	145 ha of previously degraded land has been restored

	
	Closed irrigation system was built
	Energy consumption has been decreased by 60% on average within 4 years of monitoring

	
	Laser level is used for levelling the agricultural land.
	Lifetime GHG emission reduction achieved - 4,799.75 tons of CO2 equivalent within 15 years of lifetime of installed equipment and water structures


Four years of cultivation confirmed significant positive outcomes of low-water irrigation systems tested at demonstration site. Yield and water consumption figures vary by crop types and irrigation technologies used. Crops harvested with drip and sprinkler irrigation consumed in average over 60% less water for unit of product if compared with traditional furrow irrigation. It is notable fact, that even plots where traditional furrow irrigation was applied the water efficiency was 36% thanks to the installed closed irrigation system, which has led to the increase in the overall conveyance efficiency of the system up to 98%.
During four-year monitoring period at the Geokdepe Green Polygon annual water consumption from the intake was reduced:
From 932,291 m3/y to 499,442 m3/y by 432,850 m3/y (46.43%) in 2021;  

From 1,163,842 m3/y to 509,472 m3/y by 654,370 m3/y (56.22%) in 2020;  

From 802,732 m3/y to 404,680 m3/y by 308,052 (38.38%) in 2019;  

From 1,333,343 m3/y to 805,289 m3/y by 528,054 (39.6%) in 2018.
In the same vein annual water consumption per hectare was reduced too:
In 2021 from 12,801.93 m3/ha to 6,858.64 m3/ha (46.43%);    

In 2020 from 14,559,33 m3/ha to 8,793.28 m3/ha (56.22%);  

In 2019 from 14,672.49 m3/ha to 7,396.82 m3/ha (38.38%);  

In 2018 from 12,813.41 m3/ha to 5,609.07 m3/ha; (39.6%). 
Therefore, as evidenced by the four-year monitoring period annual water consumption reduction per hectare was achieved [E27; E19].

· Normalized energy consumption reduced by 30 percent relative to similar sites.

Based on the results of four year monitoring of field tests at Geokdepe demonstration site, application of low-water irrigation systems along with the use of closed irrigation system and energy efficient pumps, normalized energy consumption relative to similar sites with traditional types of irrigation infrastructure has been reduced by 60 percent on average.

Annual energy use in baseline scenario was estimated as:   

- 205.13 MWh in 2018 [E18, p.37];  

- 123.50 MWh in 2019 [E18, p.38];  

- 179.05 MWh in 2020 [E19, p.16);

- 143.3 MWh in 2021 [E27].
Table 3. Annual energy consumption and saving monitoring at the “Green Polygon”
	Year
	Area
	Baseline Energy consumption (MWh)
	Project Energy Consumption 
	Energy Saving, MWh
	% of Energy saving

	2018
	91.58
	205.13
	89.71
	115.42
	56.27

	2019
	54.71
	123.50 
	64.80
	58.70
	47.53

	2020
	90.83
	179.05
	49.71
	129.35
	72.24

	2021
	72.83
	143.3
	50.65
	92.78
	64.69

	Average
	
	
	
	
	60.18


Consequently, normalized energy consumption was reduced by (115.417*100/205.13) = 56.27% in 2018, (58.701*100/123.50) = 47.53% in 2019, (129.345*100/179.05) = 72.24% in 2020 and (92.78*100/143.3) = 64.69% in 2021. These numbers are much higher than the target because of very low energy consumption in the project scenario due to the fact that at the significant part of Geokdepe green polygon traditional furrow irrigation was applied with very efficient water conveyance (98%), which requires only 0.053 kWh of electric energy for supply (pumping) of 1 m3 of water.   
· 300 ha of land protected or reclaimed from salinisation as a result of demonstration projects

As a result of the reporting year activities and previous years reclamation works, ameliorative condition of all arable lands of 145 ha Geokdepe site was improved. In addition, at the whole territory of green polygon the cross sections of open drainage collectors were cleared of weeds. Reconstruction of the collector-drainage canals completed back in 2016 allowed the entire territory to provide the necessary drainage of excess groundwater and lower its level, thereby eliminating the possibility of secondary salinization of soils. It became possible not only to collect collector-drainage water on green polygon, but also to improve the quality of collector-drainage water of neighbouring lands of an area of almost 270 hectares. In addition, operation of collectors 2D-3-6 and GKS-2-1 led to a decrease in the level of groundwater in adjacent neighbouring lands (at 70-80 m distance from the edge of the collectors) with a total area of 18.5 hectares. All these activities allowed to exceed the target.

During the last year, agromeliorative and agrotechnical measures were carried out to prevent secondary salinization of previously reclaimed lands. Recall that in the previous reporting periods the soils from the degree of highly saline passed to the category of moderately saline, and from the degree of moderately saline to the category of slightly saline. The salinity monitoring in 2018‐2019 showed the sharp decrease of salt content in a soil. It must be noted that one of the reasons for the increase of crop yields is the soil desalinization.  

Regarding the issue of replication of land reclamation activities carried out by the project, according to the project preparation records of the “Turkmensuwylmytaslama” (State Water Project Design Institute) of the SCWET in the period between 2018-2021, project design was elaborated for the construction of 463.32 km and refurbishment of 53.56 km of drainage-collector systems which is going to lead to the land reclamation on the territory comprising 18,406 hectares of irrigated land. 

Finally, as a replication of UNDP project activities one of the project specialists, who had leased degraded and a swampy plot of 6.5 hectares in the Karakum River bank for personal use. He carried out appropriate land reclamation activities that would enable to turn this land to orchard in 2017, applying his personal experience and relying on recommendations of national and international experts on SLM. He had successfully applied the method of laser land levelling on a leased area and over the past 4 years managed to improve previously highly saline and degraded land in his plot. For instance, this year he has got rich harvest of apples, peaches and other fruits. His plans include the reclamation of the adjacent saline plot of 2 hectares and introduction of low-water technologies. Furthermore, according to him 4 landowners (entrepreneurs) followed his example and leased a total of 26 hectares of agricultural land for similar purposes.

OUTPUT 1.2:  Audits and servicing of pumps of various sizes in both interdistrict water networks and on farms in all velayats of Turkmenistan
Output targets 1.2:
· At least 100 pump audits completed by project, including audits of 25 diesel pumps
The target for this output includes energy audit of 100 pumps including 75 electric and 25 diesel pumps of SNP-500/10, SNP-500/10 brands, belonging to the State Committee for Water Economy of Turkmenistan (SCWET). The target has been exceeded when 121 pumps (77 electric pumps; 44 diesel pumps) were audited by the specialist and specialized equipment of renown Danish Grundfos, representing all the variety of pumps used in the country's irrigation system. Pump audits showed that there is a huge potential for energy saving and corresponding GHG reduction in the irrigation system of the country, as average performance of examined pumps were in a range 20‐35%, which is far below of 60‐80% of modern energy efficient pumps. Therefore, in 2019 energy audits were followed by the implementation of pilot projects, replacement of 4 electric and 1 diesel pump, one in each velayat. Average capacities of old pumps were 110 kW, while of new ones 35 kW.

Table 4 Results of pump audits

	Pump brand
	Test indicators of pumping units

	
	Performance

(l/s)
	Energy consumption for lifting 1 m3 of water (kW)
	Efficiency (%)
	Average annual electricity consumption

(kW)

	SNP(E)-500/10
	319
	0,059
	29
	35 930,55

	New pumping units
	534
	0,022
	73
	25 262,76

	Comparative efficiency
	More than
2.1 times
	  2.7 times less

	More than
  2.5 times
	1.4 times less


Furthermore, project demo activities have led to the replication of replacement of 190 old pumps in total with modern or introduction of efficient pumps by the SCWET and private enterprises.
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	Figure 7. Pump audit at the SCWET water pipeline.
	Figure 8. Renovation and introduction of energy efficient pump at one of the SCWET pumping stations.


Main achievements of the EERE project with regards to pump audits and replacement are shown below in the Table 5.
Table 5 Environmental impact of pump audits and their replacement

	Baseline scenario
	Project scenario
	Environmental impact

	25 diesel powered pumps consuming 16.4 l/h of fuel satisfy irrigation needs in pilot regions.
	121 pumps (77 electric pumps; 44 diesel pumps) were audited by the specialist and specialized equipment of renown Danish Grundfos, representing all the variety of pumps used in the country’s irrigation system.

The overall pump efficiency has been increased by 20% thanks to servicing.
	Diesel and electricity consumption have been decreased by 900,460.80 GJ.

	
	Energy audits were followed by the implementation of pilot projects, replacement of 4 electric and 1 diesel pump, one in each velayat.
	GHG emission reduction by 192,909.63 tons СО2.


· 20 percent energy saving achieved by replacement and/or fixing of old pumps

Based on the recommendations of international consultants on energy audit of pumps and in consultation with key national partner, the project replaced 5 physically worn and technologically obsolete pumps by brand new energy efficient ones in 2019. 

Forty seven items of new and more energy efficient pumps were installed country-wide during the reporting period, which in accordance with our estimates will lead to the saving of 228,420 GJ of energy during their 15-year lifetime compared to pumps in the baseline scenario. Moreover, in accordance with the estimates by the former project Chief Technical Advisor (CTA) average energy saving by electric pumps was calculated to be 60% on average, considering 15.5% losses. 
Output target 1.3.: 1100 people directly benefiting from measures on renewable-energy water supply in remote locations
As part of one of its components, the project has installed solar power supply systems for pumping and purifying water in remote desert villages of Yel, Bashkak and Kelleli of the Ak Bugday district of Akhal region with total electric capacity of 10 kW. The aim was to demonstrate the use of renewable energy sources and to encourage local communities to use “clean energy” instead of diesel generators and thereby reduce CO2 emissions associated with water pumping. Today, about 1200 people are benefitting from the pilot plots, including women and girls, who constitute half of the local population. Constant water supply helps to improve the sanitary and hygienic conditions in these villages. Moreover, the electrification of remote desert settlements through harnessing solar energy has allowed local people to get access to clean water and electricity, which in turn has led to the improvement of quality of their life, which is evidenced by the feedback and appreciation from the local dwellers.  

To sum up, in April 2021 the title for the installed solar PV assets were transferred to local municipalities of F/A Magtymguly and F/A Bokurdak of the Akhal region, were three villages of Yel, Byashkak and Byori (location of 3 PV installations) are situated.  

Figure 9. Solar panel installed for water pumping from the well in Byori settlement
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Table 6. Environmental impact of Renewable-energy applications of water pumping and purification in remote pasture areas

	Baseline scenario
	Project scenario
	Environmental impact

	Water supply to the settlements of Byori, Yel and Byashkak is carried out by water carrier vehicles and diesel-powered pumps 
	Photovoltaic panels were installed to ensure the operation of water pumping and treatment equipment in the settlements of Byori, Yel and Byashkak
	Irrigation of 1200 hectares of pastures that can accomodate 400 heads of livestock

	Annual electricity consumption – 10 MWh
	Annual electricity consumption – 10 MWh
	Green energy generation - 10 MWh 

Electricity savings - 1,478.25 GJ.

	
	
	GHG emission reduction - 
575 tons of CO2 equivalent.

	
	
	1200 dwellers of three remote desert settlements of Byori, Yel and Byashkak benefit from local clean underground  water.  


COMPONENT 2
Scaling-up investment in improved water management infrastructure to reduce water losses, energy use, and land degradation 

Output 2.1 Installation of pipeline and/or channel linings for municipal water supply in Kaakhka, replacing unlined channels and wells, with documentation of results and presentation of recommendations and cost analysis for replication
The consumption rate of municipal water in Kaakhka was approximately 14,000 m3 per day, or about 165 liters per second.  About 40 percent of Kaakhka’s water supply comes from groundwater extracted from 41 wells with electric pumps that used to run around the clock 365 days per year.  The remaining share of water is taken directly from the Layinsuv River via a separate canal approximately 20 km long.  Infiltration losses through the canal’s gravel bed are very high – approximately 50 percent, by MWE estimates.  Therefore, while about 200 liters are withdrawn from the river per second, only about half used to be delivered to the purification facility, with the rest entering groundwater.

As a result the SCWET (formerly MWE) proposed to replace this inefficient system with a pipeline directly from the river, thus nearly completely eliminating infiltration losses and replacing electric wells with the simplest form of renewable energy – a gravity-based system with water flowing downhill.  Installation of the pipeline would obviate the need for continued operation of the wells for at least 10-15 years, by MWE forecasts, thus leading to huge electricity savings from avoided operation of pumps. 

Kaahka infrastructure project on municipal water supply leading to reduction of water losses and associated energy consumption and benefiting about 35,000 residents, has been officially launched in April 2018. The first year of monitoring showed that infiltration losses are practically eliminated.
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Figures 10-11 Kaahka gravity-driven water pipeline

Output targets 2.1. 
· Less than 5 percent of water is lost between withdrawal and end use in Kaakhka.  

5km long gravity-driven water supply pipeline for the Kaahkha district successfully launched in 2018. It has almost eliminated (3% of water loss) infiltration losses.  

Water supply reliability is increased, while 41 wells can be decommissioned. Direct energy savings of 486 MWh per year, and reduction of associated GHG emissions by 240 tonnes.

Operation of the new gravity-driven water supply system since April 2018 has shown that decommissioning of the entire set of around 40 well pumps, that had been supplying the town with water, is not possible due to variable water availability in the river that the new system draws water from. During low-water levels in the river (mostly Summer months), part of the well pumps needs to be kept running to ensure that the town gets enough water.

Original target set for this activity in the approved project document was 11,250 tCO2, which was to be generated through complete decommissioning of 41 electric pumps with average rated capacity of 1.5 kW during the project lifetime. Since the actual average capacity of the well pumps appears to be substantially larger (9.5 kW) and with half of pumps remaining in operation on average across the year, the resulting estimated GHG mitigation impact appears to be larger than the originally targeted in the project document. Thus, based on the calculations of International Expert on GHG emission reduction, Kaahka water pipeline result in annual energy savings of about 1000 MWh, and reduction of associated GHG emissions by 785 tCO2/year.
· At least 1 similar project initiated in other similar (or mountainous areas) districts of Akhal and Balkan velayats of Turkmenistan.
In 2020, the "Turkmenkommunproekt" institute completed the project titled “Construction of a water pipeline for drinking water supply to residents of the Byorme village of the Baherden etrap, Akhal velayat”. This project is analogous to the Khivaabad-Kaahka water pipeline project implemented under the UNDP/ GEF EERE project. The length of the water conduit in the vicinity of Byorme is 8.4 km. The water conduit is designed to collect surface spring water in the Kopetdag mountains. The difference in elevations at the beginning of the water conduit and its end point is about 400 m. One pressure damper was erected along the route of the water conduit.

Moreover, to provide future potential investors, both public and private with the manual on how to operate gravity-driven water pipelines in cooperation the USAID Governance Support Program (GSP), the regulatory document "Rules for the technical operation of gravity (self-pressurized) water pipelines" was developed. 

Table 7. Environmental impact of Kaahka gravity driven water pipeline
	Baseline scenario
	Project scenario
	Environmental impact

	The town of Kaahka is supplied with water lifted from 41 wells with the help of electric pumps and through 20 km long earthen bed canal coming from the Layinsuw river.
	The use of borehole pumps was replaced with gravity-driven non-pressure water supply system 
	Infiltration water loss reduced to 3% (evaporation)

	Water loss for infiltration is about 50%
	A gravity water conduit was built using pipes for pumping water
	Reduced electricity consumption by - 50,495.26 GJ.

	
	
	GHG emissions reduction by -

8,682 tons of CO2

	
	
	35,000 residents of Kaahka benefit from this pipeline


Output 2.2:  Lining of interdistrict canals for reduction of water losses and land salinization, using various technologies
The need to reduce water losses due to canal infiltration and associated land salinization is common throughout the country, at all levels of the water management system, from long distribution lines to individual farms. But the cost and effort required for lining over 40,000 km of supply and drainage canals is enormous.

In accordance with the second component of the joint UNDP/GEF project “Energy efficiency and renewable energy for sustainable management of water resources of Turkmenistan” that presupposes increased investment in improvement of water infrastructure in order to reduce water losses, save energy and reduce land degradation, it was decided to focus on demonstration, testing with the subsequent introduction of production processes necessary for manufacturing canal lining materials using local raw materials.

The greatest potential for the project in terms of speedy, reasonable and large-scale outcomes on canal lining is with the domestic production that has untapped opportunities for upgrading materials, productivity as well as efficiency gains.

The main project partner, the State Committee for Water Economy of Turkmenistan, currently operates a plant in Bezmein, which produces mainly reinforced concrete pipes and canal slabs. UNDP and the State Committee for Water Economy of Turkmenistan (SCWET) have identified a priority area where production at the plant can be efficiently expanded, redirected and made more efficient and cost effective. One lining option that has been empirically tested is the lining of the canal with a 0.5 mm high density polyethylene (HDPE) membrane protected by a 5 cm layer of sand and a layer of hexagonal concrete slabs. The main function of an intermediate sand layer is to protect the membrane from being punctured by hexagonal plates during installation. The advantage of this option is the lower consumption of raw material in the production of the HDPE membrane, and that it can be produced locally in a short time.

On the research site of 145 hectares, a demonstration section of a canal in an earthen bed had been lined by means of covering with an anti-seepage polyethylene film and hexagonal concrete slabs.
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	Figure 12 The design of hexagonal slabs
	Figure 13 Lining of the irrigation canal with a film with a protective layer of hexagonal slabs
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	Figures 14 Finished irrigation canal, lined with polyethylene film with a protective layer of hexagonal slabs


1.Extrusion Line to produce High-Density Polyethylene (HDPE) geomembrane
As part of the project, UNDP purchased and installed an extrusion line to produce HDPE membrane at the Bezmein enterprise of construction products of PA Ahalsuwhojalyk of the State Committee for Water Economy. After delivery and installation of the necessary equipment, the Supplier conducted a three-day training for the operators and maintenance personnel of the end-user on the operation, diagnostics, maintenance and minor repairs of the extrusion line and on the production of high-density polyethylene film. During the training, the operation of the equipment was demonstrated, including the production of a trial batch of a polyethylene membrane in the amount of 500 kg. Also, within the framework of the release of a trial batch of products as a part of commissioning process, the best type of local raw materials for the production of geomembranes was determined through testing.
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	Figures 15 Extrusion line for the production of impervious polymer coatings installed at the SCWE plant for the production of construction materials in Bezmein


In addition to the production line, laboratory equipment for measuring and controlling the quality of products has been supplied, as well as welding equipment for gluing finished polyethylene film into large assembly rolls (depending on the size of the channels).

Furthermore, a granulator is installed for processing waste residues. This device can produce polypropylene granules from its own production residues, as well as from secondary raw materials. Using this device allows enjoying the environmental and economic benefits of plastic waste disposal.

In addition, the Supplier provided two copies of the operating instructions of the extrusion line in Russian.

It is notable that raw materials to produce HDPE membranes will be purchased from a polymer plant located in Kiyanly (Balkan region), commissioned in October 2018.
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	Figure 16 Production of anti-seepage polymer films


Summing up, it is worth noting the fact that within 15 years of operation lifetime, the equipment will be able to produce a quantity of HDPE film to allow lining 1950 km. of canals and is expected to lead to energy savings of 80,940.6 GJ. and a reduction in greenhouse gas emissions of 13,899 tCO2.
2. Forms for casting hexagonal concrete slabs
To date, within the framework of the project, 1200 pieces of rubber precast hexagonal slabs - used in the manufacture of hexagonal concrete slabs to protect the polyethylene film from mechanical damage when lining irrigation canals with an anti-filtration coating - have also been purchased and transferred to the Buzmein plant of construction materials. It is worth noting that with this number of precast hexagonal slabs, it is estimated that approximately 250 m2 of finished concrete slabs can be produced during one working day (8 hours).

A comparative analysis of monitoring water losses from a canal section lined with an anti-seepage coating in a natural earthen bed on medium loamy soils showed that hourly water losses in a lined canal account to 4 litres, which provides a canal efficiency of 0.99 (losses occur mainly due to evaporation with water surface), and in the earthen bed channel the hourly water loss is 205 litres.

Theoretically, reducing water losses from canals and improving drainage in irrigated areas can bring the following benefits:

Increasing irrigated area due to the saved volumes of water;

Reducing the volume of removed drainage;

Lowering groundwater levels and improving conditions for growing crops and increasing yields.

Output target 2.2: 

· Testing of at least three types of materials for canal linings and pipes.  Initiation of mass production of new materials and/or cost reduction by 20 percent of mass-producing existing materials, involving at least two types of products.

The three types of the canal lining materials were tested at the 145-ha research site in Geokdepe: 

Application of pre-cast hexagonal concrete slabs; 

Application of HDPE (waterproof membrane);

Construction of closed irrigation system.

The objectives of the project include the installation of 2 production lines to produce anti-seepage coatings to reduce water losses for filtration from earthen irrigation canals.

In this context, the 1st line is the production of geomembranes (polyethylene film with a thickness of more than 0.5 mm) required to cover the bottom and slopes of earthen irrigation canals, installed to prevent filtration losses of water from earthen canals. Without an anti-filtration coating, water losses for filtration from earthen canals can reach up to 30-40% of the volume of irrigation water flowing in it. Covering the bottom and slopes of earthen canals with polyethylene film helps to reduce water losses for filtration from irrigation canals by 90-95%. The project provides for the production of a polyethylene impervious coating made from locally produced raw material - polyethylene granules.

The second production line is the production of hexagonal concrete slabs laid on top of a polyethylene film on the entire surface of the irrigation canal, necessary to protect the polyethylene film from mechanical damage and from the negative effects of sunlight and frost. Protection of the polyethylene coating with a protective layer of hexagonal concrete slabs increases the service life of this anti-filtration coating up to 20-25 years. Hexagonal concrete slabs are also made local raw materials.

The extrusion line had been procured by the supplier company. After that installation and commissioning works were kicked off. As a result of 3-day training of local specialists, 1000 m2 of HDPE geomembrane was produced using 500 kg. of polypropylene granules manufactured in Kiyanly polymer factory.  1000 m2 of HDPE geomembrane can be used for lining of 308 meters of canals. (During the experimental lining of canal at the Gokdepe Green Polygon pilot plot, 3.24 m of geomembrane was used per each meter of canal lined (2x1.32 + 0.6 = 3.24).    

Domestic production and installation expanded by 50 percent for at least two types of technologies for canal linings, pipelines, or other materials to reduce losses of water in transit. New lining of at least 400 km of canals.  Reduction of water losses from newly lined canals by more than 50 percent.

The extrusion line was procured by the supplier company. After that installation and commissioning works had started. As a result of 3-day training of local specialists, 1000 m2 of HDPE geomembrane was produced using 500 kg. of polypropylene granules manufactured in Kiyanly polymer factory.  1000 m2 of HDPE geomembrane can be used for lining of 308 meters of canals. 

In accordance with the calculations by the former CTA during 15-year lifetime the extrusion line has the capacity to produce geomembrane for lining up to 1950 km of canals. In the same vein, as the equipment is already installed at the end-users premises (Bezmein plant of building materials of PA “Akhalsuwkhojalyk”) and assuming that it starts the production of geomembrane from local raw materials starting from February 2022, the target for lining 400 km is expected to be achieved by April, 2025 or within 36 months.

To sum up, the target for this indicator has been achieved in terms of establishment of two production lines which are namely: 

· extrusion line for production of HDPE geomembrane and 

· hexagonal precast for concrete slabs manufacture. 

Moreover, the achievement of the second part of the final target: 400 km of canals are lined - is a matter of time as the process was delayed due to extrusion line equipment supply related technical issues in line with COVID related restrictions. 

Finally, during experimental lining of canal in the Gokdepe Green Polygon pilot plot using 3.24 m of geomembrane was used per each meter of canal lined, 95% efficiency of the lined canal was demonstrated.          

COMPONENT 3

Planning and capacity-building at the regional and local levels, plus evaluation and compilation of lessons learned

Output 3.1:  Technology Action Plans, including consideration of SLM, developed and implemented at regional and local levels
Output targets 3.1. 
· At least 3 velayat Integrated Water Distribution Plans developed and submitted for approval, recommendations are developed for other 2 velayats (Lebap and Balkan)

The developed Methodological recommendations “Planning the development of water saving technologies in the irrigation systems of the regions of the country” has already been used for the development of State Programs and other relevant activities that is expected to scale up efforts (introduction of solar power systems, more energy efficient pumps, drip irrigation and artificial sprinkling systems, canal lining, nature based water systems) in terms of water and energy efficiency as they ultimately lead to reduction of greenhouse gas (GHG) emissions in the water sector.

Consequently, this document includes Technology Action Plans (TAPs) for all types of water and energy saving and greening technologies have been demonstrated, deployed, practical skills for their use taught within the framework of project activities.  

Also, within the framework of our Project, Methodology for drawing up regional integrated water distribution plans was prepared.

The methodology for drawing up an integrated regional water distribution plan consists of 2 main parts:

- Methodology for drawing up water use plans at the level of farms-land users, producers of agricultural products.

- Methodology for improving regional water distribution plans at the level of velayats (etraps).

Therefore, the project team worked on 4 directions (2 additional to the ones stated above) on the way of introduction of Technology Action Plans:

Through promotion of low water technologies including drip, sprinkler and canal linings;   

By means of close engagement in the development of programme for the development of low water technologies across the country in all velayats (regions);  

Via Introduction of methodology for development of on-farm water use plans;   

Through introduction of methodology for improvement of regional (etrap, velayat) water use plans.  

Water use plans at the level of land-user farms, producers of agricultural products serve as the basis for drawing up regional water distribution plans. Our project specialists in collaboration with the national expert, has produced a "Methodology for drawing up water use plans at the level of land-use farms", which takes into account all the features of the economic use of irrigated land in the country (prevalence of several different forms of land ownership: short-term land lease; long-term (99 years) land lease with a predominance of state orders for the production of agricultural products; land tenure by private and public agricultural producers.

The following collates the main differences between the methodology developed as a result of project activities and the methods currently used in the country’s water management system for drawing up on-farm water use plans:

New methodology allows to draw up Water Use Plans for farms with cultivated areas spanning from several (5-10) hectares for individual private landowners to several thousand hectares in collective farms and large land users on the basis of a long-term (99 years) lease. Existing methodology for the development of water use plans is applicable to farms, comprising an area of more than 300-400 hectares. At the same time, the current magnitude of development of water saving irrigation technologies in Turkmenistan, including drip and artificial sprinkling, considerable number of farms with the irrigated areas from 5-10 ha to 100-120 ha started to emerge.  

Our methodology takes into account the soil-reclamation conditions of each irrigated area.

An important feature of our methodology is that any land user is now well equipped to independently draw up a Water Use Plan for irrigated area owned or leased, which is pretty in line with the requirements of the country's Water Code on drawing up of Water Use Plans by all land users for their irrigated lands.

An updated methodology was developed by national consultants and tested on the irrigated land of the 145-ha research site in Gokdepe and has proven to be applicable as per results obtained.

Moreover, Methodological Recommendations on the development of on-farm and inter-farm Water Use Plans were finalized and Water use Plan for Green Polygon 145ha research pilot site in Geokdepe for drip and artificial irrigation systems, Etrap (district) level water use plan and five On-farm level water use plans in line with hydro modular zoning were developed for Akhal and Balkan regions of the country. 

Output 3.2:  Education and direct training provided to water-management system designers, local water management staff and farmers in all regions of Turkmenistan on pump maintenance, irrigation, and other aspects of efficient water management and SLM

· Output target 3.2. Expanded training delivered annually in all five velayats on integrated water management, to a total of 100 specialists and 300 farmers by the end of the project period

Since the beginning of the project, more than 400 national specialists  representing the State Committee for Water Resources, the Ministry of Agriculture and Nature Protection, the Institute of Water Engineering and farmers have been trained locally and abroad on various topics related to the rational use of water resources, energy efficient irrigation methods, pumps maintenance and sustainable land management.(The list of trainings, seminars and study tours is attached in the Annex I) The level of positive feedback from the training participants is 94.45%.  

In addition, the project on an ongoing basis organized extra-curricular study trips to the Green Polygon pilot plot for students of agricultural university with the purpose of demonstration of advanced methods of water management and monitoring.  

Output 3.3:  Project evaluation and compilation of lessons learned

Mid-Term evaluation took place in mid-2018. The project progress was recognized and delays in project realization were noted with useful recommendations on further project implementation. Recently, all actions as a management response to mid-term evaluation have been successfully completed.

The project experts carried out site-specific technical evaluations of energy savings, water savings and land melioration under specific outputs. The project also conducted regular evaluation of GHG emission reduction from the pilot projects. GHG impact has been estimated and reported accordingly. 

Lessons learned are continuosly documented by project experts and discussed at meetings with project stakeholders.

Project Mid-Term Evaluation was carried out in 2018 and Terminal Evaluation from October 10, 2021 to March 07, 2022 by Mr. Jiří Zeman, International Consultant, and Mr. Rovshen Ishangulyyev, National Consultant. 

The project strategy was to develop enabling framework for efficient and sustainable water supply and irrigation based on hands-on experience gained from implementation of demonstration projects, with the aim to scale-up investment through the replication of demonstration projects. 

The project strategy was clear and appropriate, and it fully matched with governmental priorities. However, it included unrealistically high replications expected to materialize already during project implementation period, which translated into unrealistically high energy and GHG emission savings targets. The project design relied on governmental funding for large-scale replication of demonstration projects already during the implementation period without any additional support from the project. This would be a rather risky strategy in most cases, but in this specific case in Turkmenistan, it actually proved to be an acceptable approach, and numerous replication projects have been already funded and implemented by the government (actual co-financing invested totals 71 mil USD – 98% of target, of which 49 mil USD have been newly mobilized). 

The project results framework, and specifically some indicators, baselines and targets were poorly designed, and project indicators were not SMART. Unclear and/or confusing specification of indicators and targets to some extend influenced transparency of reporting as per the logframe. Additional analysis of specification of indicators and targets and adequate monitoring methodology were developed in order to interpret and apply project indicators and targets, and to report project achievements fairly enough. 

The project planned that significant investment through the replication of demonstration projects would materialize already during the six-year project implementation period, i.e. before all project deliverables could have been available. The planned replication factor in terms of energy and GHG emission savings was expected to be 36, and the replication factor for efficient irrigation and sustainable land management in terms of land area was expected to be 60. In other words: most of expected water, energy savings and GHG emission reductions were planned to be achieved by the large-scale replication already by the end of the project. The expected replication rate is extremely high, and it is hardly realistic to expect that this scale of replication of demonstration projects could have materialized by the end of the project and fully benefit from all project deliverables. Key project deliverables designed to facilitate replication (especially regulations) were planned to be delivered by the end of project, and thus this left effectively no time for replications. Most of replication projects that were implemented, were based on experience from demonstration projects and on capacity building. 

Life-time energy savings from demonstration projects and replications reached 976,409 GJ, which is 29% of the combined target. Demonstration projects generated 146,773 GJ of energy savings, and replication projects 829,636 GJ of savings. 

Lifetime GHG emission savings from both demonstration projects and replications reached 206,975 tCO2, i.e. 46% of the combined target. The target was mistakenly higher by 80,000 tCO2. Thus, the actual achievement rate should be 56%. 
The project was not designed to address specifically gender equality and women’s empowerment. The project is considered to be gender neutral, and to have no direct impact, positive nor negative, on gender equality and women’s empowerment. 

Social and Environmental Safeguards and risk management were adequately analyzed and addressed. 

Knowledge management was an integral part of the project design and implementation and it focused primarily on governmental and regional decision makers and experts, and to some extent also on farmers. Trainings and workshops were partially impacted by COVID-19 related restrictions and were substituted with on-line sessions when necessary. 
The project properly identified all main relevant partners and stakeholders and effectively collaborated with them. 

As of November 25, 2021, in total 6.069 mil USD have been spent, i.e. 98% of the GEF budget of 6.185 mil USD.

Despite some delays in early years of project implementation, caused partially perhaps also by a vacant post of a Project Manager for 6 months after resignation of the first Project Manager, the project has delivered practically all expected results. With an exception of two targets that have not been fully met because they were set unrealistically high, and one target was not met due to delayed implementation in 2021, but it is expected to be reached after project termination. 

All five planned demonstration projects (Components 1 and 2) have been implemented. The last demonstration project, installation of two lines for production of domestic canal lining materials was installed, tested and transferred to the SCWM in 2021, however, it was not put into a full operation by the Bezmein factory yet. Thus, new canal lining based on these domestically produced lining materials is expected to be materialized soon. 

Expected results of Component 3 - Capacity building, and in the Component 4 - Policy/regulatory framework for integrated water resource management (IWRM) have been delivered with some deviations, but they effectively met relevant targets. The number of regulations developed (Component 4) highly exceeded the target. 

The project did reach and exceeded targeted water savings. Note that the baseline and target of the project objective indicator 3 are not directly comparable and use different units. However, based on analysis of original calculation of this target, the expected water savings were planned to reach 40%, and the actual achievement is 56%. 

There are good prospects for long-term sustaining project results and continuous investment of the government in efficient water supply and irrigation technologies and implementing newly developed practices in IWRM and SLM. The best argument is actual funding already invested in efficient water supply and irrigation technologies by the government, and the new draft State Program on the Development of Water-Saving Irrigation Technologies for 2021-2030 that includes not only commitment but also budget allocations for actual investment. 

During the project implementation period, and especially since 2018, the state policy allowed for a strong growth of private farmers, including small ones, who were provided 99-year lease of agriculture land for crop cultivation. Private farmers demonstrate high interest in efficient irrigation subject to affordable financing. 

In conclusion, the project did de facto deliver all expected targets. Thus, the overall project outcome rating is S – Satisfactory. Formally, two targets were not met because they were based on unrealistically high assumptions on replication rate by the end of project, and one target was not met due to delays, but the demonstration project has been implemented and the achievements will materialize after project termination. Other targets have been met or exceeded.

In this regard, the table below provides the terminal evaluation ratings by the independent experts.
Table 8: Terminal Evaluation Rating
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Recommendations to the project team received from the Terminal evaluators are summarized in the Table 9.
Table 9 Recommendations table
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In this regard, project team has already reported project achievements at the Final Projrct board meeting held on 24/03/2022 and presnt report includes lessons learnt section. Furthermore, management response to the recommendations above was prepared and uploaded into ERC.
COMPONENT 4

National policy and regulatory framework established for integrated water resource management

Output 4.1:  Standards and regulations for pump performance and maintenance adopted and enforced

Output target 4.1: 
· At least 3 secondary legislative acts related to irrigation infrastructure incl. pump audits, crop-specific irrigation norms, and water/energy saving practices to lead to GHG emission reduction developed and submitted for approval.

The total number of regulatory documents prepared and submitted for approval has reached 17, including:  

· Rules for the technical operation of irrigation systems.  

· Rules for the technical operation of collector-drainage systems.  

· Rules for technical operation of reclamation pumping stations.  

· Regulations on carrying out preventive maintenance of irrigation and drainage systems and hydraulic structures.  

· Methodological recommendations for the development of water use plans for farms. 

· Methodological recommendations for the development of water use plans for etraps and irrigation system basins. 

· Methodical recommendations for the organization of water accounting in irrigation systems.   

· Regulation (Charter) on Reginal Water Management Organizations. 

· Building Code 2.06.04-2020 “Reclamation systems and structures”. 

· Building Code 551-2020 “Instructions for the design and construction of anti-filtration lining from polyethylene (polymer) film for water reservoirs”. 

· Methodology for compiling water balances. 

· Regulation on water protection zones and coastal water protection belts of water bodies. 

· Preparation of an updated version of the annex to the Building Code of Turkmenistan "Melioration systems and structures" - "Operation of irrigation and drainage systems". 

· Development of a normative document "Norms of irrigation of the main agricultural crops (except for orchards and vineyards) cultivated in Turkmenistan in relation to the soil-reclamation and climatic conditions of the country." 

· Development of a normative document "Norms of watering of gardens and vineyards, in relation to soil-reclamation and climatic conditions of Turkmenistan." 

· Development of "Recommendations for the design of drip irrigation systems for agricultural crops in vineyards, orchards and forest plantations." 

· "Recommendations for the design and operation of sprinkler irrigation systems for agricultural crops for the soil and climatic conditions of Turkmenistan". 

Output 4.2:  Policy framework for measuring water consumption, monitoring energy consumption in the water sector, and making the transition to end-use tariffs developed and adopted

No indicators and targets are specified in RRF for the Output 4.2 in the project document.

In 2018 the Project initiated discussions among water sector experts on approaches to develop policy framework for metering water consumption, monitoring energy consumption in the water sector, and transition to end-use tariffs. Work on development of regional Integrated Water Distribution Plans (Output 3.1) contributes to creation of enabling conditions for transition to end-use tariff system.

The project established water metering systems at all the project pilot sites. 
PERFORMANCE REVIEW 

The design of the project is very complex, and it addresses both, climate change mitigation as well as land degradation focal areas. The project addresses key priorities of the country: sustainable land use in agriculture and rational use of water, as well as GHG emission reductions, energy efficiency and renewable energy. The National program Fundamental Directions of Economic, Political, and Cultural Development of Turkmenistan in the Period up to 2020 calls for MWE (SCWET) to implement major programs for sustainable land use in agriculture, as well as rational use of water.

National Program for the Social Development of Rural Areas addresses the improvement of fertility of cultivated land and modernization of equipment and technology for agricultural irrigation.

The project planned to involve all main relevant stakeholders. Due to a strong role of the state in this sector in Turkmenistan, most of the stakeholders include governmental ministries and their agencies.

Main project partners were consulted and involved in the project development phase to comment on the project draft and clarify their potential role in the project.

 The project design did not include any specific gender analysis, but it briefly addressed gender equality and women’s empowerment in the Social and Environmental Screening Template. 

The EERE project does not have a specific purpose to tackle gender equality; however, it has an indirect positive impact on female livelihoods. The project seeks to promote an integrated approach to water management that is energy and water efficient and enhance local livelihoods and public service delivery for all. The project has a direct positive impact on local communities, including men and women, through provision of reliable sources of drinking water. It has been widely acknowledged that the responsibility for collecting drinking water for the household mostly falls to females. If a water system breaks down, females are most likely be affected more than males.     

In the city of Kaahka with 35,000 residents including around 50% women and girls, inefficient system of water delivery from mountain river and earthen canal with nearly 50% infiltration losses was replaced by gravity-driven pipeline that nearly eliminated infiltration losses. As a result, around 17 thousand of female population benefited from the improved water quality and quantity as it allows to easily meet household water and sanitation needs.     

The project realized three small demonstration projects of water supply in a desert area via use of solar energy. These projects located in the remote villages of central Karakum Desert where local population is employed mostly in the raising of sheep and camels. To water their livestock, the local population collects atmospheric condensation and transports water by car. Rainwater is also collected from rooftops, accumulating in special receptacles near each home. The prolonged storage of water leads to the deterioration of its hygienic quality, which over time negatively affects human health. There are difficulties in electric supply over the whole settlement, with operation of a diesel generator only few hours per day. Solar power systems totalling electric capacity of 10 kW have been installed to demonstrate renewable-energy applications and encourage local population to use clean energy instead of diesel-driven power generators and to reduce GHG emissions associated with water pumping. In turn, this pilot will benefit about 1200 residents including about six hundred (50%) women and girls who currently collect atmospheric condensation. Since deficit of water at home creates hurdles for females who primarily manage the households, constant water supply helps improve sanitation and health conditions in the village. It is anticipated that these pilots will be replicated across the country to cut the use of diesel for power generation and boosting new livelihood opportunities for local communities.   

The project was designed to develop effective framework for country-wide replication of experience gained from implementation of demonstration projects and to scale-up investment in efficient water supply and irrigation and SLM. The planned replication consisted of two phases: replication during the project implementation period, and post-project replication that would fully benefit from all project deliverables, including new regulatory framework etc.

The replication factor planned for the project implementation period was 36 in terms of lifetime energy and GHG emission savings (savings from replicated projects compared to demonstration projects). 

The highest replication factor of 60 was planned for the Output 1.1 - efficient water irrigation and Sustainable Land Management in agriculture, the most important output in terms of energy and GHG emission savings. This output was planned to account for 80% of total lifetime project energy and GHG emission savings. 

Expected post-project replication factor is 2 (in terms of lifetime energy and GHG emission savings). According to GEF methodology, post-project period includes 10 years after project termination.

The expected replication during the project implementation period is unusually high. 

The project implemented sufficient adaptive management. However, in some cases the adopted changes (logFrame revisions) were not sufficiently elaborated and did not lead to fully SMART indicators.

The project cooperated with main project stakeholders as identified in the ProDoc as well as with a number of other relevant stakeholders. Project stakeholders included:

State Committee of Water Economy of Turkmenistan (former Ministry of Water Economy);

Ministry of Finance and Economy of Turkmenistan;

Institute “Turkmensuvylymtaslama” of SCWET;

Ministry of Education of Turkmenistan;

State Energy Institute in Mary;

State Agricultural University in Ashgabat;

State Agriculture Institute in Dashoguz;

National Institute of Agriculture;

Institute of Chemistry;

Geokdepe, Kaahka, Akbugday district (etrap) administrations;

State Eneterprise Turkmenenergo of the Ministry of Energy of Turkmenistan;

Union of Entrepreneurs and Industrialists of Turkmenistan;

Ministry of Agriculture and Nature Protection of Turkmenistan, member of the Project Board;

Ministry of Economy and Development, member of the Project Board;

Ministry of Energy of Turkmenistan, member of the Project Board;

Ministry of Foreign Affairs of Turkmenistan;

and others.

Annual project expenditures illustrate the delay the project faced in early years of project implementation period. As of November 25, 2021, after project extension, the GEF project expenditures represent 6.069 mil USD, i.e. 98% of the total GEF budget of 6.185 mil USD have been spent.

There were no budget revisions nor changes in fund allocations among project components. Very good correlation between actual expenditures and budgets per components (especially for Components 1 through 3) illustrate that adequate financial controls were established.

Reported GEF project management expenditures represent 4% of the GEF budget. 

UNDP budgeted contribution of 0.1 mil USD has been used for financing of project management costs. As of November 25, 2021, total of 97,941 USD, i.e. 97.9% of the UNDP budget has been spent.

The project budgeted 3.3 mil USD for demonstration projects (equipment), of which 1.275 mil USD in component 1 and 2.025 mil USD in component 2.

Actual costs of expenditures for demonstration projects were 3.569 mil USD, of which equipment 2.3 mil USD.

The project was not subject to financial audits. The project has been implemented by UNDP as a Country Office full support to NIM and as such it is exempt from the HACT/NIM audits. 

The ProDoc planned co-financing in the form of the (cash) governmental investment in replication projects in the amount of 72 mil USD.  Actual documented co-financing combines cash investment from the Government in the amount of 64.9 mil USD and 6.3 mil USD from private investors in replication projects. Total actual co-financing (except for UNDP) is 71.2 mil USD, i.e. 99% of the planned co-financing.

The Project Document described in sufficient detail required monitoring and evaluation procedures at the project start, quarterly and annual monitoring reporting requirements, periodic monitoring through site visits, mid-term and terminal evaluation, as well as learning and knowledge sharing, and communication and visibility requirements. 

Project’s monitoring and evaluation plan specified responsible party, time frame and budget for each M&E activity, including technical evaluation of demonstration projects and Project Board meetings. Project Board meetings were held once or twice a year.

The M&E budget planned sufficient funds for performing all necessary monitoring and evaluation activities. Total M&E budget was 253,200 USD. Project evaluation costs have been budgeted as part of the Output 3.3, i.e. only part of the M&E budget is included in the Project Management budget line.

Methodology on data calculations for achievements reporting and target evaluation were developed during the course of project implementation. The methodology used in the Project Document for calculation of water, energy, and GHG emissions savings targets was not sufficiently specific. After the methodology has been developed, specific achievements were regularly reported against targets. In several cases baselines had to be revised based on the revised and updated methodology, and/or mistakes in baseline calculation corrected. 

Project Implementation Reviews were prepared regularly. Reporting period of the PIR covers the period between the middle of the previous calendar year till the middle of current year. Latest PIRs include extensive description of activities performed in the “Level at June 30” column. Extensive detailed reporting was implemented in response to the MTR recommendation.

Monitoring of project results were developed with support of the project staff and presented regularly to main project stakeholders at Project Board meetings.

Monitoring was primarily used for reporting. Adaptation of technical project performance was not needed. Several project activities (namely regulations) were adjusted according to actual needs and demand of the government.

Monitoring included training of staff including students in data collection at the Geokdepe Green Polygon. 
Gender aspects and specific impacts on various social groups were not assessed in the project monitoring.

Environmental and social risks identified in the SES were considered during project monitoring to the extent feasible for the project implementation (such as extension of water supply in Kaakha municipality to additional communities).

Since the beginning of the project, more than 400 national specialists representing the State Committee for Water Resources, the Ministry of Agriculture and Nature Protection, the Institute of Water Engineering and farmers have been trained locally and abroad on various topics related to the rational use of water resources, energy efficient irrigation methods, pumps maintenance and sustainable land management. The level of positive feedback from the training participants is 94.45%.  

A series of online training seminars were organized dedicated to the development of low-water irrigation technologies, operation of energy-efficient pumps, the use of anti-seepage coatings on canals leading to reduction of water losses for infiltration and other various aspects of sustainable land management and integrated water resources management was held. In addition, the project on an ongoing basis organizes extra-curricular study trips to the Green Polygon pilot plot for students of agricultural university with the purpose of demonstration of advanced methods of water management and monitoring.  

Relevance

National policies:

The project and its objective are highly relevant to the top priorities of Turkmenistan as defined both, before the project start and even more with priorities specified during the project implementation period in governmental policies and programs, including the “Fundamental Directions of Economic, Political, and Cultural Development of Turkmenistan in the Period up to 2020”, “National Program for the Social Development of Rural Areas”, and the “State Program on the Development of Water-Saving Irrigation Technologies for 2021-2030”.

The timing of the project was very appropriate. The Government of Turkmenistan has already recognized the need to invest into improvement of efficient water supply and irrigation, and it had already invested significantly into drainage water collectors and the central water reservoir, The Golden Lake, that is planned to provide water for irrigation. 

The project did not include explicit gender aspects and it was not formulated to address any national/local gender strategies.

UNDP and GEF strategic priorities:

The project is also fully in line with both, UNDP and GEF strategic priorities, and all relevant strategies, including UNDP Strategic Plan, CPD, UNDAF, UN Sustainable Development Cooperation Framework (UNSDFC), SDGs, as well as with GEF strategic programing.

Integrated water resources management and improvement of the legal and regulatory framework regarding water in Turkmenistan were both specifically noted as targets in the 2010-2015 Country Programme Action Plan (CPAP) jointly adopted by UNDP and the Government of Turkmenistan. The UN Development Assistance Framework (UNDAF) jointly signed by the UN and the Government also prominently cites the need for joint activity on integrated water management and mitigation of land degradation.

The project addresses five Sustainable Development Goals, including SDG 6 Clean Water and Sanitation (Targets 6.4, 6.5), SDG 7 Affordable and Clean Energy (Targets 7.1, 7.2 and 7.3), SDG 9 Industry, Innovation and Infrastructure (Target 9.4), SDG 13 Climate Action (Target 13.2, 13.3), SDG 15 Life on Land (Target 15.3).

The project did not use, and the project document did not include Theory of Change. The MTR reconstructed results chain that illustrates logic and connection between project components, targeted outcomes, and project objectives.

Stakeholder engagement:

The project was implemented in close cooperation with the SCWET and other state institutions. The project formulation reflected governmental strategic priorities, as well as specific needs and relevant interests of governmental stakeholders that were reflected also during project implementation and specific project activities adjusted accordingly (see specific regulations developed).

Relevance and complementarity with other initiatives:
The project has been designed to complement earlier interventions in this sector in Turkmenistan. Relevant lessons learned gained from previous projects implemented in Turkmenistan, and especially those implemented by UNDP, were taken into account in the project design.

Effectiveness
The project design as well as implementation with its focus on water savings, sustainable land management, energy savings and GHG reductions, including technology demonstration and replication, and strengthening regulatory framework, effectively contributed to country program outcomes and outputs, the SDGs, the UNDP Strategic Plan, GEF strategic priorities, and national development priorities.

Project implementation did not face any significant socio-economic, political, cultural or environmental constraining risk, except for the impact of the COVID-19 pandemic that further increased the delay of some deliverables. 

Efficiency 

Project expenditures in all four project components have been spent in accordance with planned budget. As of November 25, 2021, expenditures per component 1 - 3 have been 99% - 104% of component budgets as designed in the project document, and 67% in component 4).

Financial and human resources have been used reasonably efficiently and as planned in the project document.

Expected project objective results of energy and GHG savings were not fully met due to lower than expected replication by the end of project. However, the expected replication was unrealistically high as discussed above, and the project has no direct control of government investment. Actual project implementation was extended by 9 months from originally planned 6 years project, project duration extension of such a complex project by 12.5% is not uncommon.

A typical UNDP/GEF project management structure has been designed in the ProDoc and it was also utilized during the project implementation period. This management structure is considered to be fully appropriate for effective project implementation.

Standard UNDP/GEF monitoring and evaluation systems have been used during project implementation. However, its effectiveness and transparency suffered from poorly defined indicators, baselines and targets in the project results framework, although some revisions have been implemented both after an Inception Report and after the MTR. 

Sustainability

Financial sustainability
The government of Turkmenistan was expected to be the only source of funding for project replication. This funding in replication projects has materialized already during the project implementation period, although at a somewhat lower scale than originally expected. In addition to the planned governmental funding, private investors also invested already in replication of efficient water irrigation. The government (SCWET) is preparing the State Program on the Development of Water-Saving Irrigation Technologies until 2030 that will include also allocations from the state budget for investment in replication projects. Although the Program has not been yet officially approved and the draft with planned allocation of funds is not publicly known, there are no doubts that the Program will be adopted, and adequate funds allocated. In addition to direct governmental investment, there is a rapidly growing share of private farmers who have also already invested to some efficient water irrigation projects and their interest and willingness to invest is expected to grow. Thus, there is a high likelihood that financial resources will be available after project termination.

Most of funding for investment in replication projects comes from the state budget. There are also preferential bank credits available for farmers that are specifically targeted for procurement of modern irrigation water saving technologies. These credits are typically accessible for larger farms which have larger collateral assets.

Socio-Political Sustainability 

There have been no socio-political risks identified that would undermine the longevity of project results. Efficient water supply and irrigation and SLM is expected to remain on top of governmental priorities, with strong country ownership as well.

Key project stakeholders and decision makers are well aware of benefits of efficient water supply and irrigation. 

Institutional Framework and Governance Sustainability 

The newly developed regulatory framework is expected to strengthen replication of project results.

Mechanism for technical knowledge transfer and dissemination, as well as for institutional strengthening has been established (training of experts, curricula for students). 
There is a general consensus to continue replication of efficient water supply and irrigation projects after project termination.

Project results have been already incorporated into the state planning, see the draft State Program on the Development of Water-Saving Irrigation Technologies until 2030, as well as in development of IWRM plans, both on regional as well as on-farm levels.

Environmental Sustainability

There have been no environmental factors identified that could undermine future flow of project benefits, including environmental ones. This applies despite the fact that climate change, including higher temperatures and lower water availability impose significant risk to agriculture in Turkmenistan. The project and its results will, because of its nature, always decrease this negative impact of climate change.

There have been no probable factors identified that would pose a threat to a long-term sustainability and replication of project outcomes. The scope of replication might vary depending on various factors (including for example future state income from oil and gas exports), but it is not expected that replication itself would be affected. 

Country Ownership

This project has a strong explicit country ownership as demonstrated by state (and also private) funding of replication projects that has materialized already during project implementation period, and further funding is planned to continue after project termination; incorporation of project outcomes into the regulatory framework and planning (see the draft State Program on the Development of Water-Saving Irrigation Technologies until 2030, methodologies for regional and on-farm IWRM plans, and other regulations).

Another example of a strong country ownership is the installation of two production lines for domestic production of canal lining materials. This demonstration project has been delayed and the MTR recommended instead of procurement and installation of the technology just to develop technical specification of two production lines canal lining products. However, the SCWET has requested to procure and install the technology in its factory as originally planned and it clearly shows that the company that is owned by the SCWM does plan to produce canal lining materials, and thus also that the SCWM does plan to utilize it and invest in canal lining installations.

Gender Equality and Women’s Empowerment

The project did not address gender equality nor women’s empowerment neither in the project design/document, nor in its implementation. The project objective targeted the population of Turkmenistan, regardless of sex. The project was designed to “support and enhance social conditions and economic livelihood of the population of Turkmenistan”. One of the main project results, although it was not included among the project results framework indicators, is increase of crop yields after implementation of efficient water irrigation. Families of farmers, and thus also women, are direct beneficiaries since higher crop yields mean also higher income.

The project is considered to be gender neutral, and to have no direct impact, positive nor negative, on gender equality and women’s empowerment.

Progress review
Overall progress towards the CPAP outcome and output(s)
UNDP and GEF strategic priorities:
The project is also fully in line with both, UNDP and GEF strategic priorities, and all relevant strategies, including UNDP Strategic Plan, CPD, UNDAF, UN Sustainable Development Cooperation Framework (UNSDFC), SDGs, as well as with GEF strategic programing.

Integrated water resources management and improvement of the legal and regulatory framework regarding water in Turkmenistan were both specifically noted as targets in the 2010-2015 Country Programme Action Plan (CPAP) jointly adopted by UNDP and the Government of Turkmenistan. The UN Development Assistance Framework (UNDAF) jointly signed by the UN and the Government also prominently cites the need for joint activity on integrated water management and mitigation of land degradation.

The project addresses five Sustainable Development Goals, including SDG 6 Clean Water and Sanitation (Targets 6.4, 6.5), SDG 7 Affordable and Clean Energy (Targets 7.1, 7.2 and 7.3), SDG 9 Industry, Innovation and Infrastructure (Target 9.4), SDG 13 Climate Action (Target 13.2, 13.3), SDG 15 Life on Land (Target 15.3).

Capacity Development
Since the beginning of the project, more than 400 national specialists representing the State Committee for Water Resources, the Ministry of Agriculture and Nature Protection, the Institute of Water Engineering and farmers have been trained locally and abroad on various topics related to the rational use of water resources, energy efficient irrigation methods, pumps maintenance and sustainable land management. The level of positive feedback from the training participants is 94.45%.  

Since the beginning of the project activity, a series of online training seminars (15) were organized dedicated to the development of low-water irrigation technologies, operation of energy-efficient pumps, the use of anti-seepage coatings on canals leading to reduction of water losses for infiltration and other various aspects of sustainable land management and integrated water resources management for almost 100 national water and agricultural experts and farmers. In addition, the project on an ongoing basis organized extra-curricular study trips to the Green Polygon pilot plot for students of agricultural university with the purpose of demonstration of advanced methods of water management and monitoring. 
Finally 17 regulatory documents and metodological guidelines were developed in order to enrich the regulatory framework regarding fostering IWRM and SLM principles in local agriculture and water sectors. 

Gender Mainstreaming
The EERE project does not have a specific purpose to tackle gender equality; however, it has an indirect positive impact on female livelihoods. The project seeks to promote an integrated approach to water management that is energy and water efficient and enhance local livelihoods and public service delivery for all. The project has a direct positive impact on local communities, including men and women, through provision of reliable sources of drinking water. It has been widely acknowledged that the responsibility for collecting drinking water for the household mostly falls to females. If a water system breaks down, females are most likely be affected more than males.     

In the city of Kaahka with 35,000 residents including around 50% women and girls, inefficient system of water delivery from mountain river and earthen canal with nearly 50% infiltration losses was replaced by gravity-driven pipeline that nearly eliminated infiltration losses. As a result, around 17 thousand of female population benefited from the improved water quality and quantity as it allows to easily meet household water and sanitation needs.     

 The project realized three small demonstration projects of water supply in a desert area via use of solar energy. These projects located in the remote villages of central Karakum Desert where local population is employed mostly in the raising of sheep and camels. To water their livestock, the local population collects atmospheric condensation and transports water by car. Rainwater is also collected from rooftops, accumulating in special receptacles near each home. The prolonged storage of water leads to the deterioration of its hygienic quality, which over time negatively affects human health. There are difficulties in electric supply over the whole settlement, with operation of a diesel generator only few hours per day. Solar power systems totalling electric capacity of 10 kW have been installed to demonstrate renewable-energy applications and encourage local population to use clean energy instead of diesel-driven power generators and to reduce GHG emissions associated with water pumping. In turn, this pilot will benefit about 1200 residents including about six hundred (50%) women and girls who currently collect atmospheric condensation. Since deficit of water at home creates hurdles for females who primarily manage the households, constant water supply helps improve sanitation and health conditions in the village. It is anticipated that these pilots will be replicated across the country to cut the use of diesel for power generation and boosting new livelihood opportunities for local communities.   

Human Rights Mainstreaming
The EERE project does not have a specific purpose in human rights mainstreaming; however, it contributes to fostering access to clean water, envisaged climate change adaptation and mitigation along with provision of better local livelihoods as a result of abundance of locally available water resources.

Impact on direct and indirect beneficiaries
Today, about 1200 people at three villages of Yel, Byashkak and Kelleli are benefitting from the pilot plots, including women and girls, who constitute half of the local population. Constant water supply helps to improve the sanitary and hygienic conditions in these villages.

The electrification of remote desert settlements through harnessing solar energy has allowed local people to get access to clean water and electricity, which in turn has led to the improvement of quality of their life. “Now, my children can drink clean water and watch TV”- says one of beneficiaries of this important initiative from Bashkak village.

The residents of the Khivaabad village now can grow fruits and vegetables on their household plots, as well as to cultivate cotton, melon and gourd on a leased land from Takhirov F/A, located near the village. Moreover, all families have equal access to water, which has led to the improvement of quality of their life. At the same time, women, who make up about half of the population of Khivaabad village, have the opportunity to manage their households properly.

“In recent years, water availability has improved a lot. As a result, we annually grow vegetables and fruits on our household plot. We started to get good harvests from our vineyards and orchards. This helps our family a lot. We are able to provide our family with fresh fruits and vegetables”, says Alty Orazov and his wife Shemshat - residents of the Khivaabad village.

The commissioning of a gravity-driven water pipeline has led to leasing, by 20 families from the Khivaabad village, of 70 hectares in Takhirov F/A where they cultivate cotton and grow vegetables.

“This is the second year I have been growing cotton on the land I have leased. Last year, I managed to harvest 60 tons. Despite the late sowing this year, growth of cotton is good, and I expect to harvest about 25-30 centners per hectare which I believe is going to translate into a significant income. Due to ample water supply, I have decided to plant watermelons on a couple of hectares nearby”, says Ayjeren, a tenant-resident of the Khivaabad village.

Communication and publicity

Project website: http://www.tm.undp.org/content/turkmenistan/en/home/operations/projects/environment_and_energy/Energy-efficiency-and-renewable-energy-for-sustainable-water-management-in-turkmenistan.html 

1.
Regional sources:   

Central Asia Times: http://www.timesca.com/index.php/news/16017-undp-launches-project-on-energy-efficiency-in-water-management-in-turkmenistan (English) 

SNG Today: https://sng.today/ashkhabad/4802-turkmenistan-i-programma-razvitiya-oon-obsudili-racionalnoe-vodopolzovanie.html 

Turkmenistan Embassy in Uzbekistan: https://uzbekistan.tmembassy.gov.tm/tk/news/6687 

Trend News Agency: https://www.trend.az/casia/turkmenistan/2810941.html 

2. International sources:   

Twitter:  

https://twitter.com/UNDPTM/status/733626524830736389 

https://twitter.com/UNDPTM/status/1143464174258982914 

https://twitter.com/UNDPTM/status/1010110902165803009 

https://twitter.com/UNDPTM/status/1010110303135305729 

https://twitter.com/UNDPTM/status/1010109767002542081 

https://twitter.com/UNDPTM/status/1009747163130351618 

https://twitter.com/UNDPTM/status/1003890402901090304 

https://twitter.com/UNDPEurasia/status/998534149161078784 

https://twitter.com/UNDPTM/status/994912805940850688 

https://twitter.com/UNDPTM/status/994910069379731456 

https://twitter.com/UNDPTM/status/989032820835258369 

https://twitter.com/UNDPTM/status/986206261669715969 

https://twitter.com/UNDPTM/status/986202056418582528 

https://twitter.com/nazikmuradova/status/981123140758786048 

https://twitter.com/UNDPTM/status/981121632319221760 

https://twitter.com/UNDPTM/status/981118077399126016 

Instagram  

https://www.instagram.com/p/BzDa6HnALZd/ 

https://www.instagram.com/p/BjmN8Ioj5dW/ 

https://www.instagram.com/p/Bhq6mfpDmoV/ 

https://www.instagram.com/p/BhwEb9Wj-Bq/ 

https://www.instagram.com/p/Bhq6f3KjHCm/ 

https://www.instagram.com/p/Bg8YS82jpL7/ 

VK  

https://vk.com/undptm?w=wall-97228080_638 

https://vk.com/undptm?w=wall-97228080_567 

https://vk.com/undptm?w=wall-97228080_552 

https://vk.com/undptm?w=wall-97228080_543 

https://vk.com/undptm?w=wall-97228080_538 

Facebook 

https://www.facebook.com/pg/undptm 

EU project website: https://sard3tm.org/ru/node/79 

3. UNDP:  

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2019/undp-gef-present-results-2019.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2018/Kaakha-results-water-pipeline.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2018/undp-gef-GNSS.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2018/Kaakha-results-water-pipeline.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2018/seminar-water-use-water-metering.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/articles/2018/innovative-solutions-for-efficient-use-of-water-and-energy.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/articles/2018/01/25/research-site-in-geokdepe-gets-green-.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/articles/2018/01/08/undp-discusses-adaptation-potential-to-climate-change-and-hold-hands-on-training-on-land-leveling.html 

http://www.tm.undp.org/content/turkmenistan/en/home/stories/undp-water-saving-irrigation-technologies.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2015/12/02/undp-supported-projects-on-climate-change-take-part-in-national-exhibition-dedicated-to-the-celebrations-of-the-day-of-harvest.html  

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2015/11/23/undp-launches-a-new-project-on-energy-efficiency-in-water-management-system-of-turkmenistan.html  

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2016/02/26/undp-visits-the-145-ha-research-site-where-they-will-work-with-government-to-research-many-irrigation-related-issues.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2017/11/02/turkmen-specialists-explore-innovative-methods-for-the-irrigation-of-crops.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2017/11/21/undp-develops-water-infrastructure-in-the-city-of-kaahka.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2017/11/07/cooperation-for-energy-efficiency-and-sustainable-water-management-in-the-agriculture-of-turkmenistan.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/articles/2018/01/08/undp-discusses-adaptation-potential-to-climate-change-and-hold-hands-on-training-on-land-leveling.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/articles/2018/01/25/research-site-in-geokdepe-gets-green-.html 

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/articles/2018/innovative-solutions-for-efficient-use-of-water-and-energy.html  

http://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2018/geokdepe-research-field-launched.html 

https://www.tm.undp.org/content/turkmenistan/en/home/stories/harnessing-the-power-of-gravity-for-local-livelihood-improvement.html 

https://www.tm.undp.org/content/turkmenistan/en/home/presscenter/pressreleases/2021/UNDP-webinar-on-water-use-efficiency-improvement.html 

4. National media: 

http://gundogar-news.com/index.php?category_id=3&news_id=7072 

http://orient.tm/ru/2018/05/07/10617.html 

http://turkmenistan.gov.tm/?id=16090 

http://www.turkmenistan.gov.tm/?id=16657 

http://orient.tm/ru/2018/10/02/16370.html 

https://orient.tm/v-kaahka-vvedena-v-stroj-innovacionna/ 

https://orient.tm/v-geoktepe-razbili-eksperimentalny/ 

https://orient.tm/reorganizuetsya-vodnaya-ekonomika-gor/ 

https://orient.tm/molodye-turkmenskie-agrarii-ispytyv/ 

https://orient.tm/kak-novyj-vodovod-v-kaahka-stimulirue/ 

http://www.metbugat.gov.tm/blog?id=561 

http://www.metbugat.gov.tm/blog?id=434 

http://turkmenistan.gov.tm/?id=16657 

http://turkmenistan.gov.tm/?id=9953 

https://turkmenportal.com/blog/13094/fermery-turkmenistana-adaptiruyutsya-k-izmeneniyu-klimata 

http://www.turkmenistan.ru/ru/articles/41289.html 

http://www.parahat.info/news/parahat-info-news-14871 

http://www.parahat.info/news/parahat-info-news-16657 

http://infoabad.com/novosti-turkmenistana/v-kahka-veden-v-stroi-novyi-vodovod.html 

http://infoabad.com/obrazovanie-nauka-i-tehnika/na-g-kdepinskom-pilotnom-uchastke-polucheny-pervye-yeksperimentalnye-urozhai-s-ispolzovaniem-vodosberegayuschih-tehnologii.html

Implementation strategy review 

Sustainability
Financial sustainability 

The government of Turkmenistan was expected to be the only source of funding for project replication. This funding in replication projects has materialized already during the project implementation period, although at a somewhat lower scale than originally expected. In addition to the planned governmental funding, private investors also invested already in replication of efficient water irrigation. The government (SCWET) is preparing the State Program on the Development of Water-Saving Irrigation Technologies until 2030 that will include also allocations from the state budget for investment in replication projects. Although the Program has not been yet officially approved and the draft with planned allocation of funds is not publicly known, there are no doubts that the Program will be adopted, and adequate funds allocated. In addition to direct governmental investment, there is a rapidly growing share of private farmers who have also already invested to some efficient water irrigation projects and their interest and willingness to invest is expected to grow. Thus, there is a high likelihood that financial resources will be available after project termination.

Most of funding for investment in replication projects comes from the state budget. There are also preferential bank credits available for farmers that are specifically targeted for procurement of modern irrigation water saving technologies. These credits are typically accessible for larger farms which have larger collateral assets.

Socio-Political Sustainability 

There have been no socio-political risks identified that would undermine the longevity of project results. Efficient water supply and irrigation and SLM is expected to remain on top of governmental priorities, with strong country ownership as well.

Key project stakeholders and decision makers are well aware of benefits of efficient water supply and irrigation. 

Institutional Framework and Governance Sustainability 

The newly developed regulatory framework is expected to strengthen replication of project results.

Mechanism for technical knowledge transfer and dissemination, as well as for institutional strengthening has been established (training of experts, curricula for students). 

There is a general consensus to continue replication of efficient water supply and irrigation projects after project termination.

Project results have been already incorporated into the state planning, see the draft State Program on the Development of Water-Saving Irrigation Technologies until 2030, as well as in development of IWRM plans, both on regional as well as on-farm levels.

Environmental Sustainability

There have been no environmental factors identified that could undermine future flow of project benefits, including environmental ones. This applies despite the fact that climate change, including higher temperatures and lower water availability impose significant risk to agriculture in Turkmenistan. The project and its results will, because of its nature, always decrease this negative impact of climate change.

There have been no probable factors identified that would pose a threat to a long-term sustainability and replication of project outcomes. The scope of replication might vary depending on various factors (including for example future state income from oil and gas exports), but it is not expected that replication itself would be affected. 

Participatory/consultative processes 

The process was participatory as all stakeholders representatives has been involved in the Project Board whose meetings were held once or twice a year in order to discuss main issues, develop and elaborate AWPs etc. 

Quality of partnerships
Strong partneships were established and forged with CARECO, USAID CTJ and GSP projects, Russian experts on Demand Programme, SARD III EU project etc. which has led to the development of regulatory documents and/or methodological guidelines and organisation of seminars, trainings, workshops.

The National Partner has always been prompt and contributed to the implementation of project activities.

National Ownership
This project has a strong explicit country ownership as demonstrated by state (and also private) funding of replication projects that has materialized already during project implementation period, and further funding is planned to continue after project termination; incorporation of project outcomes into the regulatory framework and planning (see the draft State Program on the Development of Water-Saving Irrigation Technologies until 2030, methodologies for regional and on-farm IWRM plans, and other regulations).

Another example of a strong country ownership is the installation of two production lines for domestic production of canal lining materials. This demonstration project has been delayed and the MTR recommended instead of procurement and installation of the technology just to develop technical specification of two production lines canal lining products. However, the SCWET has requested to procure and install the technology in its factory as originally planned and it clearly shows that the company that is owned by the SCWM does plan to produce canal lining materials, and thus also that the SCWM does plan to utilize it and invest in canal lining installations.

Management effectiveness review 

Monitoring and Evaluation
The Project Document described in sufficient detail required monitoring and evaluation procedures at the project start, quarterly and annual monitoring reporting requirements, periodic monitoring through site visits, mid-term and terminal evaluation, as well as learning and knowledge sharing, and communication and visibility requirements. 

Project’s monitoring and evaluation plan specified responsible party, time frame and budget for each M&E activity, including technical evaluation of demonstration projects and Project Board meetings. Project Board meetings were held once or twice a year.

The M&E budget planned sufficient funds for performing all necessary monitoring and evaluation activities. Total M&E budget was 253,200 USD. Project evaluation costs have been budgeted as part of the Output 3.3, i.e. only part of the M&E budget is included in the Project Management budget line.

Project Implementation Reviews were prepared regularly. Reporting period of the PIR covers the period between the middle of the previous calendar year till the middle of current year. Latest PIRs include extensive description of activities performed in the “Level at June 30” column. Monitoring of project results were developed with support of the project staff and presented regularly to main project stakeholders at Project Board meetings.

Monitoring of project results was primarily based on technical analysis, monitoring methodology developed and on calculations. Monitoring thus required primarily technical expertise, rather than inclusive and participatory monitoring systems.

Monitoring was primarily used for reporting. Adaptation of technical project performance was not needed. Several project activities (namely regulations) were adjusted according to actual needs and demand of the government.

Monitoring included training of staff including students in data collection at the Geokdepe Green Polygon. However, there is no financing guaranteed for post-project data collection and monitoring. 

Gender aspects and specific impacts on various social groups were not assessed in the project monitoring.

Environmental and social risks identified in the SES were considered during project monitoring to the extent feasible for the project implementation (such as extension of water supply in Kaakha municipality to additional communities).

Based on the MTR recommendations, the project has implemented adaptive management and adjusted several activities accordingly. The project was not advised and did not need to change the project strategy.

The Project Board was regularly informed on project progress. Project Board was not actively involved in monitoring activities.

Timely delivery of outputs
Notwithstanding the fact that most of the outputs and targets were delivered on time, the procurement of extrusion line and some other capacity building and regulatory framework creation related activities were delayed due to COVID-19 related restrictions. As a result, a 9 months no-cost extension was endorsed by the GEF until April 16, 2022.

Resource Allocation
First, indicate the proportion of other project costs vs. development activity costs. If the proportion of other project costs (project staff, running costs) is above 40%, explain why. 

Table 10: Total Project Expenditures (CDR) [USD] as of November 25, 2021
	 
	Total
	% of GEF total
	% of GEF budget

	Component 1
	     2 273 600,42    
	37%
	104%

	Component 2
	     2 699 035,15    
	44%
	100%

	Component 3
	        502 319,96    
	8%
	99%

	Component 4
	        330 993,60    
	5%
	67%

	Project Mngmnt
	        358 291,62    
	 
	 

	of which GEF
	        260 350,21    
	4%
	90%

	of which UNDP
	           97 941,41    
	 
	 

	Other GEF
	             3 156,38    
	 
	 

	Total GEF
	     6 069 455,72    
	100%
	98%


As you can see from the Table above project management related costs accounted for only 4% of the total budget.

Cost-effective use of inputs
As per PIMS+ information around 50,000 USD was saved during project implementation, especially during the last year. Those resources were diverted for the procurement of drip irrigation infrastructure on 2 ha belonging to “Garagumderyasuwhojalyk” mulberry plantation along the banks of the Karakum river and installation of solar-powered submersive pumps in remote Oyukly settlement. 

IMPLEMENTATION ISSUES
	#
	Description
	Date Identified
	Type
	Impact &

Priority
	Countermeasures / Mngt response
	Owner
	Submitted, updated by
	Last Update
	Status

	1
	Restrictions in official currency transactions and consequent occurrence of dual/black market exchange rate.
	31.12.2018
	Financial
	Increased real expenses when transactions occur in local currency
	This is an external factor that neither UNDP nor Project team can have an impact on. The only countermeasure that can be taken is wider distribution of tender announcements among foreign companies. As foreign companies can be paid in hard currency, it will mitigate negative impact of black-market exchange rate.
	UNDP
	31.12.2018
	31.03.2022
	Timely budget revisions and optimization techniques were applied

	2
	Delay in the transfer of project assets to the National Partner
	31.03.2020
	Regulatory
	Might negatively affect the replication of project activities
	The process of handover of some major project assets (tractor, irrigation infrastructure in Geokdepe and some others) is delayed due to various factors.
	UNDP
	31.03.2020
	31.03.2022
	Successfully implemented

	3
	COVID-19 related restrictions
	31.03.2020
	Implementation
	Adversely affected some project activities timely implementation
	A nine-month extension was received from the GEF in order to compete crucial project activities such as procurement, installation and launch of canal lining HDPE membrane at the Bezmein factory of SCWET
	UNDP
	31.03.2020
	31.03.2022
	Successfully implemented


LESSONS LEARNED 

Table 12: Lessons Learned

	Project-Related CPAP Outcome
	UNDP and GEF strategic priorities:

The project is also fully in line with both, UNDP and GEF strategic priorities, and all relevant strategies, including UNDP Strategic Plan, CPD, UNDAF, UN Sustainable Development Cooperation Framework (UNSDFC), SDGs, as well as with GEF strategic programing.

Integrated water resources management and improvement of the legal and regulatory framework regarding water in Turkmenistan were both specifically noted as targets in the 2010-2015 Country Programme Action Plan (CPAP) jointly adopted by UNDP and the Government of Turkmenistan. The UN Development Assistance Framework (UNDAF) jointly signed by the UN and the Government also prominently cites the need for joint activity on integrated water management and mitigation of land degradation.

The project addresses five Sustainable Development Goals, including SDG 6 Clean Water and Sanitation (Targets 6.4, 6.5), SDG 7 Affordable and Clean Energy (Targets 7.1, 7.2 and 7.3), SDG 9 Industry, Innovation and Infrastructure (Target 9.4), SDG 13 Climate Action (Target 13.2, 13.3), SDG 15 Life on Land (Target 15.3). 

	Project Description and Key Lessons-Learned

	Brief description of context
	From cities to remote desert, across the nation’s entire territory, water management plays a defining role in all aspects of life in Turkmenistan.  Water resources of Turkmenistan come mostly from four transboundary rivers with volumes based on shares negotiated with other countries through which these waterways pass.  Furthermore, in recent decades, available water resources in Turkmenistan have been fully utilized.  There are no surpluses.  

Irrigated agriculture is by far the dominant consumer of water in Turkmenistan, accounting for about 90 percent of total water consumption
, or about 24 billion m3 per year. In addition, though its quantitative share is relatively low, direct water consumption for industrial and household use is also a very high priority for the Government.  

Most elements of irrigation infrastructure in Turkmenistan dates back to the Soviet era. The system remains mostly based on unlined open channels for both interdistrict and intrafarm distribution.

Moving billions of cubic meters of water over thousands of kilometers requires vast inputs of energy. Turkmenistan’s networks of canals and drainage collectors, as well as its wells, are served by approximately 3500 pumping stations with a total installed electric power capacity in excess of 250 MW
 and accounting for about 25 percent of total power consumption and subsequently approximately 6.9 MtCO2/year,
 or 27 percent of all energy-related CO2 emissions and 11 percent of all GHG emissions (in CO2 equivalent)
 come from energy use (especially diesel fuel in remote areas not connected to the electric grid) in water management.

There are three major ways to raise energy efficiency, reduce energy consumption, and curtail associated GHG emissions from the water management sector.  The first is to reduce water losses and consumption, thereby reducing pumping volumes and pumping energy consumption throughout the system.  The second is to increase the efficiency of pumps and other energy-using infrastructure.  The third is to replace pumps and other infrastructure with more efficient or renewable technology.  The Energy Efficiency and Renewable Energy for Sustainable Water Management in Turkmenistan

 EERE project pursued all three of these paths.

Another serious issue is the land degradation that have emerged in Turkmenistan over the past several decades as a result of agricultural and water management practices.  The most serious of these problems is related to soil salinization. It is notable fact that nearly 70 percent of Turkmenistan’s irrigated lands are at least moderately salinized, and 11 percent are severely salinized.

	Brief description of project 
	The project’s activities are organized into four components.

Component 1 introduces new technologies in irrigated agriculture and pumping for energy efficiency, water conservation, and sustainable land management (SLM).

Component 2 scales-up investment in new and expanded efficient water-management infrastructure.

Component 3 delivers local and region-specific planning and educational outreach for IWRM and SLM among farmers and water-sector designers and managers

Component 4 develops and supports implementation of policy reform for IWRM.

The first two components constitute the technical foundation of the project.  For agriculture and infrastructure, respectively, these components identify, verify, and document the most promising ways to save water, increase energy efficiency, and reduce water-related root causes of land degradation in Turkmenistan.  The components generate technical and financial performance data and practical experience to be used to plan and provide necessary justification to scale-up public investment and technology deployment nationwide.  

The Ministry of Water Economy of Turkmenistan (presently – the State Committee for Water Economy of Turkmenistan) has served as National Implementing Partner for the project.  As a representative of the Government, the National Implementing Partner had the main responsibility to ensure that the project is executed in accordance with Government priorities, as well as with the Project Document and the UNDP guidelines. Main stakeholders include farmers – agricultural producers, water sector specialists, water users and people living in the three remote villages situated at the heart of the Karakum desert and Kaahka town.

	Key project successes
	The project has delivered five major strategic milestones including: 

In April 2018 a gravity-flow water pipeline was launched for the town of Kaakhka to save water by prevention of ground water losses, shut down the operation of around 40 water pumps and reduce associated GHG emissions. The initiative has both mitigation and adaptation effect. Given that the country has several other settlements in similar conditions, potential for replication is high. 

A 145ha research site was launched in early June 2018, with various irrigation systems and infrastructure up and running. The project has started the process of research and analysis on how these irrigation systems interact with various crop types. This multi-year process will be documented, with findings were presented to Government for strategic adjustments of the countries agricultural development, including changes to be proposed in the educational sector.

The project replaced five obsolete low-efficient pumps used for water supply for irrigation purposes. Newly installed modern energy efficient pumps have led to increase in efficiency and reliability of water supply in specific rural areas. It also resulted in reduction of energy consumption and associated GHG emissions due to lower energy consumption of new pumps (40 kWt) compared to replaced ones (over 100 kWt) with the same productivity. It is expected that this major exercise will further lead into GHG reductions from replications in the water pumps sectors, which currently one of the major GHG emitters.   

The project also promotes innovations such as the use of renewable energy for water pumping and treatment in remote areas for household needs. At the end of 2019 the project completed installation of photovoltaic systems (PV) for water pumping and purification in the villages of Bashkak, Yel and Kelleli, Akhal velayat totalling over 1200 residents. It is envisaged that it will improve water availability in areas with limited access to water and reduce associated GHG emissions from diesel fuel used for pumps and household energy supply. It will also contribute to socio-economic growth of targeted communities due to significant money savings from free of charge solar energy versus expenses for diesel fuel and its delivery to remote villages, regular maintenance and replacement of diesel power generators.

As part of the project, two production lines have been established for production of canal lining materials. Firstly, UNDP purchased and installed an extrusion line to produce HDPE membrane using local raw materials at the Bezmein enterprise of construction products of PA Ahalsuwhojalyk of the State Committee for Water Economy. After delivery and installation of the necessary equipment, three-day training for the operators and maintenance personnel was conducted, including the production of a trial batch of a polyethylene membrane in the amount of 500 kg. Furthermore, extrusion line includes a granulator for processing waste residues. This device can produce polypropylene granules from its own production residues, as well as from secondary raw materials. Using this device allows enjoying the environmental and economic benefits of plastic waste disposal. Summing up, it is worth noting the fact that within 15 years of operation lifetime, the equipment will be able to produce a quantity of HDPE film to allow lining 1950 km. of canals and is expected to lead to energy savings of 80,940.6 GJ. and a reduction in greenhouse gas emissions of 13,899 tCO2. 

Furthermore, within the framework of the project, 1200 pieces of rubber precast hexagonal slabs - used in the manufacture of hexagonal concrete slabs to protect the polyethylene film from mechanical damage when lining irrigation canals with an anti-filtration coating - have also been purchased and transferred to the Buzmein plant of construction materials. It is worth noting that with this number of precast hexagonal slabs, it is estimated that approximately 250 m2 of finished concrete slabs can be produced during one working day (8 hours). 

While both types of lining materials have already been used separately, the innovative approach UNDP is in using both polyethylene geomembrane and concrete slabs at the same time. One lining option that has been empirically tested is the lining of the canal with a 0.5 mm high density polyethylene (HDPE) membrane protected by a 5 cm layer of sand and a layer of hexagonal concrete slabs. The main function of an intermediate sand layer is to protect the membrane from being punctured by hexagonal plates during installation. Therefore, the lifetime of the geomembrane is increased up to 15-20 years. The advantage of this option is the lower consumption of raw material in the production of the HDPE membrane, and that it can be produced locally in a short time. Furthermore, a webinar was conducted on the use of anti-seepage materials and on the innovative canal lining methods applicable to the conditions of Turkmenistan.   

The project developed seventeen regulatory documents and methodological guidelines in support of Water Code, introduction of integrated water resource management and sustainable land management, including development of water saving technologies. The list includes (i) operational regulations for pump stations and collector-drainage systems; (ii) regulation for scheduled preventive maintenance and repair of water systems and facilities; (iii) technical regulations of irrigation infrastructure; (iv) technical regulations of drainage infrastructure; (v) methodological recommendations for: the development of water use plans for farms, etraps and irrigation system basins; for the organization of water accounting in irrigation systems; for compiling water balances; (vi) updated irrigation norms for the main agricultural crops and gardens and vineyards; (vii) regulations on Reginal Water Management Organizations; on carrying out preventive maintenance of irrigation and drainage systems and hydraulic structures; on water protection zones and coastal water protection belts of water bodies and (vii) recommendations for the design of drip irrigation systems; for the design and operation of sprinkler irrigation systems. It is expected that these regulations when approved by the State Water Committee will improve efficiency of use of water infrastructure and contribute to GHG reduction in water sector.

The project contributed substantially to the work of “Turkmensuwylymtaslama” Institute on update of SNT (national construction norms and standards) on Land-reclamation systems and facilities;  Instructions for the design and construction of anti-filtration lining from polyethylene (polymer) film for water reservoirs and updated version of the annex to the Building Code of Turkmenistan "Melioration systems and structures" - "Operation of irrigation and drainage systems. New building codes will allow national organizations to use modern norms and standards in the design and construction of water infrastructure facilities incl. energy efficient pump units, drip and sprinkler irrigation systems to increase rational use of water and promote reduction of GHG emission.

The project demonstrated benefits of laser land levelling technology to water specialists and farmers when up to 30% water saving and 25% yield increase is attainable. As a result, in 2019 Ministry of Agriculture and Nature Protection purchased first batch of 40 units of laser land levelling equipment. The project conducted training for operators to avoid equipment breakdowns from improper operation and excessive fuel consumption.

With substantial facilitation of the project, UNDP Turkmenistan signed a three-year MoU with CAREC, international organization successfully promoting issues of environmental management and sustainable development in the Central Asia region. Synergetic cooperation between UNDP and CAREC will maximize impact in a number of areas such as policy and legal framework development, technology and knowledge transfer, building new skills and other. Besides, with project efforts UNDP signed MoU with German company KSB specialising in water pumping technologies with intention to reduce carbon footprint in Turkmenistan, install KSB equipment at various project sites and to demonstrate energy efficient water metering and pumping including use of renewables. Moreover, in December 2020, within the framework of conference “Preservation of the unique nature and ecological system of Turkmenistan is the key to sustainable development” organized by the Ministry of Agriculture and Environment Protection of Turkmenistan and dedicated to the 25th anniversary of the Neutrality of Turkmenistan, UNDP has signed MoU with State Water Committee on cooperation in the field of improving the management, protection and use of water resources.

	Project shortcomings and solutions


	The low level of achievement of the following indicators: Reduction of yearly energy consumption per ha of irrigated land and Reduction of GHG emissions can be explained by the following challenges:  

1.
The ICTA has flagged the issue that more than 98% of energy savings and GHG reductions should be achieved not due to the pilot project (170 hectares) but due to the replication (10,234 hectare)    

2.
Another point is that only 112 ha of 145 ha can be used as an agriculture area at the Geokdepe green polygon. The rest of the area is occupied by supporting infrastructure including drainage canals of nearly 10 km length, pump stations, settler (desilting reservoir), energy transmission lines, etc.  

3.
In August 2019, EERE CTA pointed out that: “The established targets are not fully in line with the GEF Guidelines, according to which Direct GHG emission reductions are defined as “Direct CO2 emission reductions achieved by investments that are directly part of the results of the projects”. For the EERE project most of the planned emission reductions are related to the replication of pilot project. And the scale of replication is significant (e.g. the area of pilot project No. 1 was supposed to be 170 ha while of the replication - 10,234 ha, i.e. 60-times more). The EERE project will implement awareness raising campaign, conduct trainings, but it is difficult to expect that it will result in replications of such magnitude within the project duration. Whatever will be replicated after the EERE closure, should be accounted for the consequential reductions (formerly “indirect reductions”). Nevertheless, the target cannot be revised (reduced)” 

The solution for approaching wider replication was the change of approach through concentration on the development of Methodological recommendations “Planning the development of water saving technologies in the irrigation systems of the regions of the country”. The document becomes even more important in the view of the fact that “more than 98% of energy savings and GHG reductions should be achieved not due to the pilot project (170 hectares) but due to the replication (10,234 hectare)”. The Methodological recommendations “Planning the development of water saving technologies in the irrigation systems of the regions of the country” has already been used for the development of the draft of the Program of the development of water saving technologies in water sector of the country until 2025 is being elaborated with close engagement and inputs from our project team specialists. They define the general principles and overall framework for the elaboration of the State program. In terms of the replication of project activities UNDP project has decided to concentrate on laying the foundation for boosting the replication of project activities by both potential public and private investments. Therefore, while the State Program for the development of water saving technologies targets to boost investments in construction of new water-saving irrigation systems by public entities (20,000 ha of drip irrigation and 20,000 ha artificial sprinkling and 260,000 ha of improved traditional surface irrigation), the installation of anti-seepage coatings on the canals of irrigation systems and closed pipeline systems on an area of ​​about 300,000 hectares), the generic business plan for the development of water saving irrigation systems (drip irrigation) aims at facilitating investments from the private sector for sustainable land management and integrated water resources management that will translate into water efficiency and energy saving in terms of increase in yield.[E1, E2, E17, E20] Furthermore, adoption of  Building Code 551-2020 “Instructions for the design and construction of anti-filtration lining from polyethylene (polymer) film for water reservoirs” and "Recommendations for the design and operation of artificial sprinkler irrigation systems for agricultural crops for the soil and climatic conditions of Turkmenistan" and development of Methodological recommendations on using intensive technologies in cultivation of selected agricultural crops” and "Rules for the technical operation of gravity (self-pressurized) water pipelines" is expected to serve as a solid legislative and methodological base for further replication of UNDP project activities 

COVID-related restrictions have resulted in a delay in implementation and/or completion of some project activities such as crucial project activities such as procurement, installation and launch of canal lining HDPE membrane at the Bezmein factory of SCWET. In this context, a nine-month extension was received from the GEF, which enabled the project to complete all crucial remaining activities until the end of the extended period. 

	Lessons learned
	1. Calculation of achievements of low-water irrigation and SLM is a complex process that requires specific methodology (in case of crop yields not only annual values, but also specific time-bound data collection of rainfall, temperature, wind, humidity, evaporation, land moisture, etc.) Such robust and site-specific methodology, including weather normalization and assumptions, needs to be developed already during the project design phase for calculation of baselines and targets, or at the earliest stage of project implementation at the latest. And the same methodology should be used for assessment of actual achievements. In case the methodology would be revised during project implementation, the baseline needs to be adjusted accordingly. 

2. Combining direct (demonstration) and indirect (replication) project results in a single indicator does not allow to distinguish the project performance from activities implemented independently by other parties and has to be avoided. Separate indicators for direct and indirect project activities need to be used. 

3. Good quality project results framework with SMART indicators and realistic baselines and targets is a key for adequate monitoring and reporting of project achievements. Good quality project results matrix is difficult to design. Theory of Change helps to properly identify project objectives, outcomes, and outputs, and their indicators, and needs to be included in the project design. Even significant revision of the project results framework at the beginning of the project may be necessary if its quality is not sufficient. 

4. High co-financing for replication already within the project implementation period tends to include also some co-financing allocated already before the project start. In such case baseline and project additionality needs to be properly analyzed and clearly distinguished. Project achievements based on co-financing should not include results achieved by activities planned for and with financing confirmed before the project start, but only results of project specific activities additional to baseline. 

5. The project strongly benefitted from several highly qualified international experts with practical experience in relevant fields. The selection of proper experts and their timely involvement are essential for a successful know-how transfer, especially in projects with a strong focus on application of best international practices. 

	Follow-up Actions
	All follow up actions have been reflected in the Management response to Terminal Evaluation that have already been developed, reviewed, approved and uploaded into ERC.


FINANCIAL STATUS AND UTILISATION 
Table 13 Fianacial information of the project
	Financial Information
	

	PDF/PPG
	at approval (US$M) 
	at PDF/PPG completion (US$M) 



	GEF PDF/PPG grants for project preparation 
	0.15 (0.164250 incl. fee)
	0.15

	Co-financing for project preparation 
	0
	0

	Project 
	at CEO Endorsement (US$M) 
	at TE (US$M) 

	[1] UNDP contribution: 
	0.1
	0.1

	[2] Government: 
	72
	72

	[3] Other multi-/bilaterals: 
	0
	0

	[4] Private Sector: 
	0
	0

	[5] NGOs: 
	0
	0

	[6] Total co-financing 

[1 + 2 + 3 + 4 + 5]: 
	72.1
	72.1

	[7] Total GEF funding: 
	6.185
	6.185

	[8] Total Project Funding [6 + 7] 
	78.285
	78.285


Annual project expenditures illustrate the delay the project faced in early years of project implementation period. As of November 25, 2021, after project extension, the GEF project expenditures represent 6.069 mil USD, i.e. 98% of the total GEF budget of 6.185 mil USD have been spent.

There were no budget revisions nor changes in fund allocations among project components. Very good correlation between actual expenditures and budgets per components (especially for Components 1 through 3) illustrate that adequate financial controls were established.

Reported GEF project management expenditures represent 4% of the GEF budget. 

Note that project management costs are excluding of project team staff costs that have been assigned to budgets of individual components in the ProDoc (except for 20% of costs of the Project Manager that are assigned to the project management budget line), and project MTR and TE costs are included in Output 3.3 budget line. Non-inclusion of project evaluation costs into project management budget line is not a common practice, and it reduces transparency of the budget.

UNDP budgeted contribution of 0.1 mil USD has been used for financing of project management costs. As of November 25, 2021, total of 97,941 USD, i.e. 97.9% of the UNDP budget has been spent.

The project budgeted 3.3 mil USD for demonstration projects (equipment), of which 1.275 mil USD in component 1 and 2.025 mil USD in component 2.

Actual costs of expenditures for demonstration projects were 3.569 mil USD, of which equipment 2.3 mil USD.

The project was not subject to financial audits. The project has been implemented by UNDP as a Country Office full support to NIM and as such it is exempt from the HACT/NIM audits. 

Co-Financing

The ProDoc planned co-financing in the form of the (cash) governmental investment in replication projects in the amount of 72 mil USD.  Actual documented co-financing combines cash investment from the Government in the amount of 64.9 mil USD and 6.3 mil USD from private investors in replication projects. Total actual co-financing (except for UNDP) is 71.2 mil USD, i.e. 99% of the planned co-financing.

Table 14: Co-Financing as of November 25, 2021

	
	UNDP 
 Financing
(mill US$)
	Government
(mill US$)
	Private 
(mill US$)
	Total 
(mill US$)

	
	Planned
	Actual
	Planned
	Actual
	Planned
	Actual
	Planned
	Actual

	Grants
	0.1
	0.098
	
	
	
	
	0.1
	0.098

	Loans/Concessions
	
	
	
	
	
	
	
	

	In-kind support 
	
	
	
	
	
	
	
	

	Other 
	
	
	72
	64.935
	
	6.293
	72
	71.228

	Total
	0.1
	0.098
	72
	64.935
	
	6.293
	72.1
	71.326


Table 15: Confirmed Sources of Co-Financing at TE as of November 25, 2021

	Sources of Co-Financing 
	Name of Co-financier 
	Type of Co-financing 
	Investment Mobilized 
	Amount (US$) 

	GEF Agency
	UNDP
	Grant
	Investment mobilized
	97,941

	Recipient Country Gov’t
	SCWM
	Public Investment
	Investment mobilized
	64,934,870

	Private Sector/ Beneficiaries
	Farmers
	Equity Investment
	Investment mobilized
	6,293,405

	Total Co-Financing
	
	
	
	71,326,216


Note: Actual co-financing provided as of November  25, 2021

Financial Summary

Project Finance and Co-Finance The GEF budget of 6.185 mil USD as of the Project Document is shown in Table 16.
Table 16: Project Budget as per Project Document [USD]

	
	1
	2
	3
	4
	5
	6
	Total
	% of Total

	Component 1
	159 390
	1 372 590
	239 290
	158 490
	119 290
	136 790
	2 185 840
	35%

	Component 2
	131 860
	1 248 860
	1 052 360
	101 260
	96 860
	77 560
	2 708 760
	44%

	Component 3
	63 195
	92 995
	132 695
	72 995
	58 995
	87 495
	508 370
	8%

	Component 4
	60 695
	85 795
	92 295
	82 295
	82 295
	89 095
	492 470
	8%

	Project Management
	52 260
	47 460
	47 460
	47 460
	47 460
	47 460
	289 560
	5%

	Total GEF
	467 400
	2 847 700
	1 564 100
	462 500
	404 900
	438 400
	6 185 000
	100%

	% of Total
	8%
	46%
	25%
	7%
	7%
	7%
	100%
	


Financial Utilization

Actual project expenditures as per Combined Delivery Reports as of November 25, 2021 are shown in Table 17.
Table 17: Annual Project Expenditures (CDR) [USD] as of November 25, 2021

	 
	2015
	2016
	2017
	2018
	2019
	2020
	25.11.2021
	Total

	Component 1
	      57 961,04    
	    427 144,20    
	       720 132,02    
	       657 211,41    
	       264 303,15    
	    110 251,46    
	       36 597,14    
	    2 273 600,42    

	Component 2
	      58 518,04    
	      91 748,69    
	       719 302,13    
	       788 370,21    
	       686 835,80    
	    116 615,44    
	    237 644,84    
	    2 699 035,15    

	Component 3
	      50 804,55    
	      43 223,38    
	       188 900,42    
	       112 179,43    
	         52 528,97    
	      37 703,69    
	       16 979,52    
	       502 319,96    

	Component 4
	        2 757,98    
	      10 477,13    
	       117 081,35    
	         94 294,53    
	         47 411,68    
	      44 269,84    
	       14 701,09    
	       330 993,60    

	Project Mngmnt
	      26 199,36    
	      78 463,24    
	       140 807,39    
	         36 230,35    
	         36 540,11    
	      20 074,13    
	       19 977,04    
	       358 291,62    

	of which GEF
	      26 199,36    
	      49 555,97    
	       101 860,06    
	         36 200,54    
	         20 483,11    
	      14 074,13    
	       11 977,04    
	       260 350,21    

	of which UNDP
	                0      
	      28 907,27    
	         38 947,33    
	                 29,81    
	         16 057,00    
	        6 000,00    
	         8 000,00    
	         97 941,41    

	Other GEF
	                0      
	-       1 066,28    
	            5 133,13    
	-          2 974,26    
	               728,40    
	            728,39    
	            607,00    
	            3 156,38    

	Total GEF
	    196 240,97    
	    621 083,09    
	    1 852 409,11    
	    1 685 281,86    
	    1 072 291,11    
	    323 642,95    
	    318 506,63    
	    6 069 455,72    

	Total GEF+UNDP
	    196 240,97    
	    649 990,36    
	    1 891 356,44    
	    1 685 311,67    
	    1 088 348,11    
	    329 642,95    
	    326 506,63    
	    6 167 397,13    

	% of GEF budget
	3%
	10%
	30%
	27%
	17%
	5%
	5%
	98%


Table 18: Total Project Expenditures (CDR) [USD] as of November 25, 2021

	
	Total
	% of GEF total
	% of GEF budget

	Component 1
	2 273 600,42
	37%
	104%

	Component 2
	2 699 035,15
	44%
	100%

	Component 3
	502 319,96
	8%
	99%

	Component 4
	330 993,60
	5%
	67%

	Project Mngmnt
	358 291,62
	
	

	of which GEF
	260 350,21
	4%
	90%

	of which UNDP
	97 941,41
	
	

	Other GEF
	3 156,38
	
	

	Total GEF
	6 069 455,72
	100%
	98%


ANNEXES

Annex I. The list of seminars, trainings and discussions

	#
	Capacity buiding activity
	Date and location
	Topics covered

	1
	Study tour for specialists from the Institute "Turkmensuvylymtaslama" and the State Committee for Water Economy of Turkmenistan
	December, 2015 (Turkey)
	Up to date experience in the rational and sustainable use of water and land resources and in the organization of water measurements in irrigated agriculture

	2
	Study tour for specialists from the Institute "Turkmensuvylymtaslama" and the State Committee for Water Economy of Turkmenistan
	October, 2017 (Israel)
	Modern water-saving technologies used in agriculture in the State of Israel

	3
	Training seminar for specialists of the agro-industrial complex of the country and farmers-producers of agricultural products
	January, 2018 (“Green Polygon” R&D pilot site, Shorgala F/A, Geokdepe etrap)
	Laser leveller use practical skills

	4
	Training and practical seminar for specialists of agriculture and water management of the country and representatives of local administrations
	October, 2018 (“Green Polygon” R&D pilot site, Shorgala F/A, Geokdepe etrap)
	Practical experience in the use of modern water-saving methods of irrigation of agricultural crops on a 145 ha demonstration and research site of "Green Polygon".

	5
	Training seminar for specialists of the territorial divisions of the country’s water management authority and farmers - producers of agricultural products
	November, 2018 (“Green Polygon” R&D pilot site, Shorgala F/A, Geokdepe etrap)
	Irrigation Water use and accounting at the on-farm irrigation networks

	6
	Educational and practical training sessions for specialists of the Institute "Turkmensuvylymtaslama" and the PA "Garagumderyasuvkhodzhalyk"
	November, 2018 (Ashgabat)
	Training sessions on the operation of the equipment of the global navigation satellite system (GNSS)

	7
	Discussion of the results of the study tour to Spain (July 15-19, 2019) on experience of using water-saving irrigation methods in agriculture (for specialists in the agricultural and water sectors)
	August, 2019 (Ashgabat) close in cooperation with SARD III EU project
	Development of irrigation of agricultural crops in the conditions of climate change - the experience of Spain and the planning of irrigation of agricultural crops in the natural and economic conditions of Turkmenistan based on the experience of a research plot of 145 hectares.

        Efficiency of using various types of impervious linings on earthen irrigation canals

	8
	Training and practical seminar on "Improving the efficiency of reclamation pumping stations"

(for water sector specialists)
	24.07.2019 (Ashgabat, pumping station №3 in Gurtly district);

25.07.2019 (Mary region, Murgap etrap, f/a “Chashdepe”);

  26.07.2019 (Balkan region, Magtymguly etrap, f/a “Sumbar-1”); 

30.07.2019 (Lebap region, Sayat etrap, f/a “Yenish 2”); 

31.07.2019 (Dashoguz region, Koneurgench etrap, f/a “Hakykat”).

 
	Design and construction of a water supply system to optimize the operation of installed energy-efficient pumps, taking into account international best practices in the selection, monitoring, operation and maintenance of pumps and pumping equipment.

           Basic requirements for maintenance and operation of reclamation pumping stations.

           Methods and equipment for monitoring (audit) indicators of energy efficiency of pumping units.

            Economic and environmental benefits of installed pumps.

	9
	Practical seminar on the use of laser leveller for agricultural fields planning (for specialists in the water and agricultural sectors, private land users and representatives of local executive authorities).
	September, 2019 (“Green Polygon” R&D pilot site, Shorgala F/A, Geokdepe etrap)
	1. Basic principles of using laser land leveling in agriculture;

2. Familiarization with the device and operation of the laser leveller.

3. Features of land planning using a laser leveller and its main advantages.

	10
	Discussion of the main results, environmental benefits and recommendations for the use of various types of water-saving irrigation technologies and methods on a 145 ha pilot plot (for water sector specialists, private land users and local authorities)
	October, 2019 (“Green Polygon” R&D pilot site, Shorgala F/A, Geokdepe etrap)
	The main results of the agricultural crops cultivation through use of various irrigation methods on a research plot of 145 hectares.

2. Basic requirements for irrigation water quality in drip irrigation and artificial sprinkling. Water treatment facilities and devices.

3. Agrotechnical works while using drip and artificial sprinkling irrigation methods.

	11
	Monitoring and assessment of the ameliorative condition of irrigated lands through use of control and measurement equipment at observation wells

(for water sector specialists)
	September, 2020

(Hybrid format -Online & physical presence in the EERE Project Office)
	Equipment for monitoring the level of occurrence and mineralization of groundwater on irrigated lands and their principles of operation.

Monitoring the ameliorative state of irrigated lands using control and measuring equipment at observation wells.

	12
	Scientific and practical seminar for specialists in the water management and agricultural sectors, farmers and agricultural producers on the development of water-saving irrigation systems in cultivation of agricultural crops, orchards and vineyards and the preparation of on-farm water use plans for individual farms - producers of agricultural products.
	September, 2020

(Hybrid format -Online & physical presence in the EERE Project Office)
	Basic requirements for the design, construction and operation of drip irrigation systems for agricultural crops and perennial plantations.

Irrigation rates for tilled agricultural crops in relation to the soil and climatic conditions of Turkmenistan and modern methods of irrigation.

Irrigation norms for drip irrigation of perennial fruit plantations and vineyards in the soil and climatic conditions of Turkmenistan.

Practical exercises on drawing up on-farm Water Use Plans for individual farms - producers of agricultural products on the example of a pilot plot of 145 hectares.

	13
	A practical seminar for specialists in agriculture and water management, land users - producers of agricultural products on the issues of rational use of irrigation water in irrigation systems through reducing water losses from irrigation system canals, improving water accounting, using water-saving irrigation methods and laser levelling based irrigated lands planning during  cultivation of agricultural crops
	September, 2020

(Hybrid format -Online & physical presence in the EERE Project Office)
	Improvement of water accounting in irrigation and drainage systems. The use of digital technologies to collect information on the irrigation water use in irrigation and drainage systems.

Measures to reduce water losses in the canals of irrigation systems and the use of impervious materials produced from local raw materials in earthen irrigation canals.

Planning of on-farm water use plans for irrigated areas using drip irrigation and sprinkling.

The use of laser leveling for planning agricultural fields in the foothill zone.

	14
	A practical seminar for specialists in the field of agriculture and water management on the main issues of maintenance, audit and operation of pumping stations (jointly with KSB) and on modern world experience in planning and organizing water use in off-farm irrigation systems.
	December, 2020

(Hybrid format -Online & physical presence in the EERE Project Office)
	Basic requirements for the maintenance and operation of reclamation pumping stations.

Methods for energy efficiency audit of pumping units.

Basic principles for calculating the main indicators of water use plans and best practices in the field of water distribution in inter-farm irrigation systems.

Analysis of the efficiency of cultivation of agricultural crops by water-saving irrigation methods through use of the results of studies conducted in “Green polygon” in 2018-2020 as a reference.

	15
	Seminar on improving the efficiency of water use in irrigation systems, designed for specialists in the water management and agricultural sectors, land users-producers of agricultural products and students of agricultural universities of the country
	May, 2021

(Hybrid format -Online & physical presence in the EERE Project Office)
	Global best practices and modern impervious coatings used to combat water filtration from canals of irrigation systems.

Performance of work in the construction of impervious coatings on reservoirs and canals of irrigation systems using modern polymeric materials.

Organization of the production of polyethylene impervious coatings from local polymeric materials at the enterprise for the production of building materials "PA Akhalsuvkhodzhalyk", Bezmein.


� Source: Turkmenistan: Agricultural Sector Review, FAO Investment Centre, February 2012


� Inventory data from the Ministry of Water Economy for both electric and diesel-powered pumps are presented in full in Annex 6, Tables A.6.5 and A.6.6.


� Estimated based on IEA data on electricity consumption. Sources: CO2 emissions from fossil fuel combustion. IEA 2012; IEA. Energy Balances for Non-OECD Countries 2012.


� 2nd National Communication to UNFCCC.


� Source: Turkmenistan: Agricultural Sector Review, FAO Investment Centre, February 2012


� Inventory data from the Ministry of Water Economy for both electric and diesel-powered pumps are presented in full in Annex 6, Tables A.6.5 and A.6.6.


� Estimated based on IEA data on electricity consumption. Sources: CO2 emissions from fossil fuel combustion. IEA 2012; IEA. Energy Balances for Non-OECD Countries 2012.


� 2nd National Communication to UNFCCC.
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