Water supply planning for Vinh Phuc urban area till 2030, vision till 2050
On 29/12/2014, People’s Committee of Province issued the decision no. 3878/QĐ-UBND about approval of project: Water supply planning for Vinh Phuc urban area till 2030, vision till 2050 with the main contents as follows:

1. Plan name: Water supply planning for Vinh Phuc urban area till 2030, vision till 2050.
2. Scale of researching, making plan and planning objects:

- Scale of researching: whole administrative borders of Vinh Phuc province;

- Scale of making plan: whole borders as the Vinh Phuc urban master planning scale 31,860ha;

- Planning objects: Vinh Phuc urban water supply system includes needs of using water, water sources, collection works and raw water routes, clean water solution staition and main water supply pipelines.

3. Viewpoints and principles of planning: Suitably with the socio-economic development master planning, land utilization planning, Vinh Phuc urban construction master planning, orientation of urban and industrial water supply development till 2025 and vision till 2050, and the related other specialized plans of province; tend to the stable development on the base of exploiting optimally resources, meet the demand of the socio-economic development of province; Apply new water solution technologies and methods of resisting the clear water drain, loss suitably and favourably with local conditions in order to enhance ability of the safe, hygienic water supply for urban area and industrial zones within the planning scope; create conditions of encouraging economic elements to participate in investing and developing water supply system. 
4. Purpose of planning:

- General purposes:
+ To improve standards of life for population, improve environment by fully done water supply system contributing to attract investment, tourism for VInh Phuc province.

+ To create the clean environment to attract local and foreign investment for Vinh Phuc province, contributing to complete and develop infrastructure, creating urban landscape to meet the demand of general development in provincial area till 2030.

- Particular purposes:

+ To concretize the water supply orientation in the Vinh Phuc urban construction master palnning till 2030 and vision till 2050.

+ To meet the demand of the State management about water supply activity in province.

+ To be base for exploiting projects of newly constructing, innovating and upgrading water supply system in province.

+ To be base of serving assignments of developing, protecting and managing water source in province in the future.

+ To study socio-economic, natural conditions, development planning for Vinh Phuc urban area; forecast total quantity of water supply for life, public area and industrial zones in the area; evaluate quality of surface water and underground water sources, then propose, choose methods of solving water, constructing water supply system ensuring current standards of Vietnam; simultaneously confirm positions for constructing water collection works, clean water solution stations, booster pumping stations and other works in the system.

+ To confirm the need of land use for constructing water supply pipelines, water collection works, booster pumping stations and clean water solution stations; to propose methods of construction, finance, economy suitably with the social, natural conditions, ensure the feasibility of master investment plan.

5. Contents of planning:

5.1 Stages of planning:

- Short-term stage is 5-year, till 2020; medium-term stage is 15-year, till 2030; long-term stage is 35-year, till 2050.

5.2 Standards of planning:

- Standards of domestic water supply:

+ For Vinh Phuc urban area: 100-130 litres/person/day in 2020, rate of population supplied water is 80-90%; 180 litres/person/day in 2030, rate of population supplied water is 100%; standard of the stage till 2050 is 200 litres/person/day, rate of population supplied water is 100%;

+ For the neighbouring areas: 100 litres/person/day in 2020 with rate of population supplied water about 70%; 160 litres/person/day in 2030, rate of population supplied water is 100%; standard of the stage till 2050 is 200 litres/person/day, rate of population supplied water is 100%;
+ For the agricultural area: 80 litres/person/day in 2020with rate of population supplied water about 50%; 120 litres/person/day in 2030 with rate of population supplied water about 80%; standard of the stage till 2050 is 160 litres/person/day, rate of population supplied water is 100%;
- Standards of subsistence expenses (calculated by % quantity of domestic water): for public service, occupying 5-15% domestic water; business service (including tourism), occupying  5-15% domestic water; water use for other purposes (including clean agricultural production), occupying 20% domesctic water; water for handicraft and small industry, trading villages occupied 5-10% quantity of domestic water.

- Standards of the concentrated industrial water supply: 22 m3/ha/day.

- Drain rate: will be 17-25% for urban areas and 20% for rural areas in 2020. In the stage of 2030, the drain rate of areas will be 15-18%. Till the stage of 2050, the drain rate is tended to be 10%.
5.3 Forecast of water use need
	No.
	Need
	Medium need of water use (m3/day and night)
	Max need of water use (m3/day)

	1
	Need of domestic water use
	100.000
	274.000
	120.000
	329.000

	2
	Need of industrial water use
	89.000
	161.000
	89.000
	161.000

	3
	Need of water usr for other services 
	46.000
	150.000
	56.000
	179.000

	4
	Loss water
	29.000
	73.000
	35.000
	87.000

	Total need of water use
	264.000
	658.000
	299.000
	757.000


In the stage of 2050, total need of water use is forecasted to be 2,000,000 m3/day as the strategic level.
5.4 Water source planning:

- For underground water: continuously maintain exploitment, solution of underground water as current situation for available water supply works of Vinh Yen city and Phuc Yen town and projects on exploitment process.

- Using the surface water source of Lo River to meet the demands of supplying water for urban areas till 2030.

- Water source of Pho Day River will be maintained as the exploiting project with capacity of 20.000 m3/day
- In the long-term, till 2050, when the density of population at the areas surrounding Hong River increases highly, the method of using the raw water source serving for Vinh Phuc urban water supply will be researched more.

5.5 Water supply planning for Vinh Phuc urban and neighbouring areas till 2030:

- Capacity planning for water factories:

	No.
	Water factories 
	Capacity (m3/day)
	Water sources

	
	
	Current status in 2014
	In
2020
	In
2030
	Vision in  2050
	

	A
	Water factories with high capacity
	50,000
	215,000
	670,000
	2,070,000
	

	1
	Duc Bac water factory
	-
	150,000
	500,000
	1,000,000
	Lo River

	2
	Tam Duong water factory
	20,000
	20,000
	20,000
	20,000
	Pho Day River

	3
	Lo River water factory
	30,000
	45,000
	150,000
	150,000
	Lo River

	4
	Hong River water factory
	-
	-
	-
	900,000
	Hong River

	B
	Water factories fin Vinh Phuc urban area

	56,100
	64,100
	61,500
	-
	

	B1
	Surface water factories

	5,000 
	9,500
	9,500
	-
	

	1
	Ba Hien water factory
	5,000
	5,000
	5,000
	-
	Dai Lai lake

	2
	Hoang Lau water factory
	-
	4,500
	4,500
	-
	Lo River

	B2
	Underground water factories
	50,000
	53,500
	52,000
	-
	

	1
	Hop Thinh water factory
	12,000
	12,000
	12,000
	-
	Underground water

	2
	Ngo Quyen water factory
	8,000
	8,000
	8,000
	
	Underground water

	3
	Phuc Yen water factory
	20.000
	20,000
	20,000
	-
	Underground water

	4
	Doi Cam water factory
	3,000
	3,000
	3.000
	-
	Underground water

	5
	Binh Xuyen water factory
	4,000
	4,000
	4,000
	-
	Underground water

	6
	Yen Lac water factory
	3,000
	3,000
	3,000
	-
	Underground water

	7
	Tan Phong water factory
	-
	3,500
	2,000
	-
	Underground water

	B3
	Small water factories
	1,100
	1,100
	-
	-
	

	1
	Nam Vien water factory
	500
	500
	-
	-
	Underground water

	2
	Thanh Lang water factory
	600
	600
	-
	-
	Underground water

	C
	Water factories in the neighbouring areas
	15,900
	31,700
	27,500
	-
	

	C1
	Underground water factories
	4,500
	9,000
	5,500
	-
	

	1
	Vinh Tuong water factory
	2,000
	2,000
	1,000
	-
	Underground water

	2
	Tu Trung water factory
	2,500
	2,500
	1,500
	-
	Underground water

	3
	Dai Tu water factory
	-
	2,500
	1,500
	-
	Underground water

	4
	Lien Chau water factory
	-
	2,000
	1,500
	-
	Underground water

	C2
	Surface water factories
	5,500
	19,200
	22,000
	-
	

	1
	Bo Sao water factory
	-
	7,500
	10,300
	-
	Lo River

	2
	An Tuong water factory
	-
	3,200
	3,200
	-
	Hong River

	3
	Thai Hoa water factory
	2,500
	2,500
	2,500
	-
	Pho Day River

	4
	Dong Ich water factory
	-
	3,000
	3,000
	-
	Lo River

	5
	Son Dong water factory
	1,000
	1,000
	1,000
	-
	Lo River

	6
	Lap Thach water factory
	2,000
	2,000
	2,000
	
	Lo River

	C3
	Western mountainous, rural water factories
	1,950
	1,500
	-
	-
	

	C4
	Northern mountainous, rural water factories
	3,950
	2,000
	-
	-
	

	
	TOTAL
	122,000
	310,800
	759,000
	
	


- Water supply scope of Duc Bac water factory: along the highway Noi Bai- Lao Cai for the areas as: Gia Khanh, Phuc Yen, the south of VinhYen, a part of Vinh Yen and northern areas (under districts: Tam Dao, Binh Xuyen and Phuc Yen) and the western areas (under Lap Thach district and Lo River) of Vinh Phuc urban area.

- Water supply scope of Lo River water factory: Vinh Yen, the south of VinhYen and the southern area of Vinh Phuc urban area (under Vinh Tuong and Yen Lac districts).

- Water supply scope of Tam Duong water factory: supplies water for areas of Hop Hoa, Hoa Son, Hop Chau, Tam Dao, Tay Thien and Dao Tru.

- In the stage of vision till 2050, Hong River water factory supplies water for the south of Vinh Yen, Phuc Yen and the southern area of Vinh Phuc urban area (under Vinh Tuong and Yen Lac districts).

- Water solution technologies: water factories newly constructed need chosen modern technologies and equipments, energy saving, environmental ensurance; suitably with quality of raw water source; similarly to the factories which are operating; suitable with experience and skill of human resources of water factory management units; suitable with the ability of invested capital and operation management expenses.

- Main transportation and distribution network planning:

+ In the stage of 2020:

DN1500-DN1200-DN800-DN600 pipeline goes along centerline of the highway Noi Bai- Lao Cai to No.301 provincial road.

DN1000 pipeline in the centerline of Hop Thinh –Dao Tu road is from the centerline of the highway Noi Bai – Lao Cai to No.2 highway – bypass of Vinh Yen city.

DN700 pipeline is from Lo River NMN along railway to Hop Thinh booster pumping station.

DN600-DN500-DN400-DN300 pipelines run following centerlines of highways no.2, no.2B, no.2C, Hop Thinh –Dao Tu, Hop Chau- Dong Tinh, provincial roads connecting transport to Vinh Phuc urban areas and neighbouring.

+ In the stage of 2030:

DN2.000-DN1.800-DN 1.500 pipeline runs along the highway Noi Bai –Lao Cai to provincial road ĐT310.

DN1000-DN800 pipeline is from Lo River, along the railway to Hop Thinh booster pumping station (near road no.305 belonging to the ring road no.2).

DN800 pipeline is from the highway Noi Bai –Lao Cai, along the centerline of provincial road No.302B to the highway no.2.

DN600-DN400-DN300 pipelines follow centerlines of the highways No.2B, 2C, provincial roads no.304, 309, connecting transport to Vinh Phuc urban areas and neighbouring areas. 

+ Total quantity of pipelines is estimated to install till 2030 particularly as follows:

	No.
	Diameter
	Quantity (m)

	
	
	Year 2020
	Year 2030
	Total

	1
	DN300
	72,900
	41,200
	114,100

	2
	DN400
	113,700
	26,200
	139,900

	3
	DN500
	1,300
	0
	1.300

	4
	DN600
	43,100
	23,600
	66,700

	5
	DN800
	5,500
	5,100
	10,600

	6
	DN1000
	11,100
	6,500
	17,600

	7
	DN1200
	12,000
	0
	12,000

	8
	DN1500
	16,800
	10,800
	27,600

	9
	DN1800
	0
	7,500
	7,500

	10
	DN2000
	0
	17,200
	17,200

	Total
	276,400
	138,100
	414.500


Note: DN is medium diameter of water supply pipe 
+ DN300-DN250-DN200 distribution pipelines follow centerlines of transportation roads in the areas of water use.

- Water booster pumping station planning:

	No.
	Names of water booster pumping stations
	Position
	Capacity of booster pumping station (m3/day)

	
	
	
	Year 2020
	Year 2030

	1
	Hop Thinh booster pumping station
	Hop Thinh commune, Tam Duong district
	45,000
	45,000

	2
	Xuan Hoa booster pumping station
	Xuan Hoa ward, Phuc Yen commune
	15,000
	20,000

	3
	Dai Lai booster pumping station
	Near Dai Lai cross-road
	5,000
	10,000

	4
	Tam Son booster pumping station
	Tam Son town, Lo River district
	2,000
	10,000

	5
	Lap Thach booster pumping station
	Xuan Hoa commune, Lap Thach district
	0
	7,000

	6
	Tay Thien booster pumping station
	Dai Dinh commune, Tam Dao district
	3,000
	9,000

	7
	Hop Chau booster pumping station
	Hop Chau commune, Tam Dao district
	600
	2,500

	8
	Thuong Trung booster pumping station (under the water supply system of Bo Sao water supply factory)
	Thuong Trung commune, Vinh Tuong district
	2,500
	3,500


- Need of land use:

	No.
	Works of land use
	Stage of year 2020 (ha)
	Stage of year 2030 (ha)

	1
	Duc Bac water supply factory
	
	

	
	Collection works, raw water pumping stationsm nước thô
	3.0
	-

	
	Raw water pipeline
	0.7
	-

	
	Water solution factory
	60.0
	-

	2
	Rural water supply stations
	5.0
	-

	3
	Booster pumping station
	1.1
	0.4

	Total
	69.8
	0.4


5.6 Orientation of water supply till year 2050:

- Water source: to research water sources of Lo River and Hong River to serving domestic and production water supply.

- Water factories: to stop operating underground water factories, or water factories with small capacity; focus on developing water factories with high capacity; quality of water after solution achieves standards of directly drinking –water; automate control and operation.

- Water supply network: optimize the network combining with the remode control management; enlarge water supply network for the development need of life and industry as each period.

- Decrease the loss of clean water under 10%.

- Service network and consumption household: priorly use equipments with water savings, water reuse.

- Management of water supply system: to come to the socialization of water field; priorly develop private water supply enterprises.

6. General estimate of cost, capital source and phasing of investment:

6.1 General estimate of investment cost:

To implement the water supply planning for Vinh Phuc urban area till 2030 about 12,607 billion dong (calculated as prices in 2014), in which:

+ estimated about 6,026 billion dong till 2020.

+ estimated about 6,581 billion dong till 2030.

6.2 Types of capital sources need mobilized investment:

- Socialization capital source.

- ODA capital sources from countries, international credit organizations.

- Source of bonds from local areas.

- Source of budget (including budget capitals of province and Central Government)

6.3 Investment types:

- PPP (Public private Partnership)

- BOO (Build - Own - Operate)

- BTO (Build - Transfer - Operate)

- BOT (Build - Operate - Transfer)

- BT (Build - - Transfer): This model should be limited.

7. To propose projects invested in the stage till year 2020:

7.1 To invest the construction of water factory
+ To complete project: Lo River water factory at the 1st stage – capacity of 45,000 m3/day.
+ To construct Duc Bac water factory with capacity of 150.000m3/day
+ To complete rural water supply works as estimated: to be developed as the program: Clean water and rural hygience based on the results at 8 provinces of Hong River delta, using loan capital of World Bank. Projects are prior to exploit as follows:

To build water factory located at Dai Tu commune (Yen Lac district), using underground water with capacity of 2,500 m3/day
To build water factory located at Lien Chau commune (Yen Lac district), using underground water with capacity of 2,000 m3/day
To build water factory located at Bo Sao commune (Vinh Tuong district), using Lo River’s water with capacity of 7,500 m3/day
To build water factory located at An Tuong commune (Vinh Tuong district), using Hong River’s water with capacity of 3,200 m3/day
To build water factory located at Tan Phong commune (Binh Xuyen district), using underground water with capacity of 3,500 m3/day
To build water factory located at Hoang Lau commune (Tam Duong district), using Lo River’s surface water with capacity of 4,500 m3/day
To build water factory located at Dong Ich commune (Lap Thach district), using Lo River’s water with capacity of 3,000 m3/day
7.2 Develop the pipe network of transport, distribution and service
+ To innovate and enlarge network of Vinh Yen, Phuc Yen and Binh Xuyen areas
+ To make the program of preventing clean water drain, loss for Phuc Yen area.

8. Regulation of protecting water source and water supply system:

8.1 Water source protection
-To obey the law on water resource, national technical standards of construction planning: QCVN 01:2008/BXD and current regulations about water source protection.

- Scope around water collection place for water supply works must have the protection place and stipulated as below:

+ Surface water source: radius of the protection area torwards upstream minimum is 200m and downstream is 100m; in this area, forbid strictly constructing any works, including accommodation and auxiliary works; forbid sewage disposal, the bath and wash, fishing; forbid all actitivites of breeding and grazing livestock, poultry; forbid using chemicals, organic fertilizers and mineral fertilizers to fertilize trees.

+ Underground water source: radius of the protection area minimum is 30m; in this area, forbid all activities causing pollution source.

- Organizations, individuals managing, exploiting and using water source in Vinh Phuc area rightly as responsibility assigned include: People’s Committee of Vinh Phuc province, authorities at all levels under People’s Committee of Vinh Phuc province, water supply enterprises and other organizations and individuals who are exploiting, using water source in provincial area.

8.2 Propose redulations of protecting water supply system 
- The protection area of factories, water supply stations, pumping stations: within the scope of minimum 30m from the pedestal of works that must be built wall hedging surroungingly and inside of this wall, it is forbidden to build accommodation, works of entertainment, life and hygience; it is not allowed to fertilize trees and breed livestock.

+ Protection scope of water supply pipes: infrastructure works built afterwards must ensure the water supply pipes safely and the minimum distance as the cross section of  outer edge of pipe and work is 0.5m; in case the construction, innovation of works is implemented in the narrow urban area, the method of protecting present pipes safely must be required.

+ The installation and arrangement of equipments, water supply pipes related to the transport works must follow regulations of related laws and have agreements of the transport work management unit.

+ The clean water supply units must implement the water supply safely.

9. To evaluate strategic environment:

9.1 Possitive effects to environment
- To meet the demand of using water for industrial zones, urban areas and residence in the area;

- To create jobs for the large amount of labors.

- More people, especially the poor use clean water.

- To decrease maximum diseases caused by using the unhygienic water source and control disease infectiousness through water environment.

- To enhance consciousness and responsibility of people in community for clean water use.

- To ensure the need of essentiality and sufficiency for investors in the area
- Project also contributes to improve the standards of live environment of community, is a premise for stable and long development of environmental hygienic conditions.

9.2 Forecast environmental impacts when planning is implemented:

- The construction of water supply system will cause impacts to social and natural environment as: pollution of air environment, noise, shake, surface water source, urban traffic or because of revoking land, clearing ground.

- Management of water supply operation is not good, which causes problems of losing water, quantity of mud from water factories and the change of water quality can effect to quality of solving water.

9.3 Minimization methods in construction activities
- To propagandize widely and deeply about compensation policy of the project to population as rights and duties and the law of the State.

- To cooperate with local authorities in the progress of implementing project.
- To declare the compensation price (the detail of each compensated assests) to the affected population.
- The contractor has to implement methods of controlling dust, noise, shake, exhaust fumes to maintain labor environment safely, minimize the disorder for surrounding residential areas.

- Facilities in Vietnam must be checked emission periodically and supplied certificate of complying with the quality, safety check and environmental preservation”
- Works must have mobile toilets or toilets built fixedly for workers. Tanks of solid wastes, poisons must be disposed in the works.

- To make barriers, direction indicator lights, suitable traffic separation in the works; to supply enough labour safety equipments for workers; to propagandize, improve knowledge of protecting environment for workers.

- To implement periodical survey of environment in the progress of construction; Observe quality of raw water and water after solving in the stage of regular operation.
