Summary about our graduation project
Introduction:
Human life needs many requirements that keep its survival and continuity. One of the most essential requirements is water that is used in several different ways.
1-Wastewater problems
Any use of water affects its chemical or biological characteristics or both. These effects generally make water unusable. We use water daily in huge quantities and after use we dispose it of as a wastewater. These quantities have bad and destructive effects if we do not dispose them of under the terms of health and safety standards.
The best way to dispose wastewater of is by designing a wastewater collection network. This network has many advantages beside collection. When we construct it we can make treatment for the wastewater and reuse in different type of ways, like irrigation which contributes in rationalizing water consumption.
[bookmark: _Toc374646643]2-Stormwater problem
Heavy rains causes surface runoff, this runoff come from houses roof, street, fields, mountains and cliffs, When these runoff gathering will make a significant amount of water.
These accumulate runoff can cause serious and destructive problems if we don’t have an adequate infrastructure to drainage it.
But from a positive view to the amount of runoff it can be important source of water, this amount will collect and save if we design a stormwater collection system and this system will reduce problems mentioned above.  

And in our graduation project we aim to solve the two mentioned problems for Ya'abad Town by designing a wastewater and stormwater network for the Town.

About the Town:
Location
Ya’bad is a Palestinian town located in Jenin Governorate in the northern part of the West Bank. It’s located at18Km to the south-west of Jenin City. It is surrounded by many smaller villages such as Kfert, Altarem and Al-Nazlh villages see figure (3).Ya’bad Town is considered as a center for these villages based on its location, commercial and health centers.


[bookmark: _Toc374646648] Climate
Ya’bad Town has a gentle climate.
At summer temperature ranges from 16-38°C and at winter ranges from 9-22°C. Ya’bad rainfall is about 600 mm.
[bookmark: _Toc374646649] Topography
The elevation of Ya’bad Town is about 350 meter above mean-sea level.
Ya’bad Town has a land area of 37405 donums.
Social aspects
The Town has a population of 18 thousand. The average family size is about 6.5 this is a moderate number in contract to family size in Palestine.
Residents have a water consumption rate on average of about 78 liters per capita per day. 

Programs the we design using it
 SewerCAD and StormCAD
[bookmark: _Toc374646665] Introduction
SewerCAD and StormCAD which are the software programs that we use and practice it in our graduation project are global programs that use in wastewater and stormwater networks design. Municipalities, utilities, and engineers around the world use SewerCAD to plan, design, analyze, and optimize their wastewater collection systems, and they are also use StormCAD to model, analysis, and design stormwater network. These two important programs are easy to use, and the automatic design features make them to be worldwide designing software.
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Bentley is the company that manufactures the SewerCAD and StormCAD programs. It is founded in 1984. Bentley has grown to nearly 3,000 colleagues in more than 45 countries and over $500 million in annual revenues. Since 2003, the company has invested more than $1 billion in research, development, and acquisitions. And it is the global leader dedicated to providing architects, engineers, constructors, and operators with a comprehensive architecture and engineering software solutions to maintain the infrastructure.

[bookmark: _Toc374646667]SewerCAD and StormCAD characteristics
1. It is easy to use and practice especially for multiple sewer line.
2. Representative tools that can use.
3. The ability to draw the network in a represented layout.
4. Automatic design features such as scaled length feature, and catchment area in StormCAD.
5. Modeling both pressurized and gravity hydraulics sewers.
6. The possibility of export to AutoCAD and GIS and to import from them and also Excel.
7. It is high flexibility to modify the network elements and it is data.
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· We distributed the load on manhole based on the saturation conditions which are more accurate than distribute it by Theissen polygon method, because it is more realistic and more descriptive for the Town situation.
· The main conduit size in the network is 8 inches with a length of  about 5.17 Km and the total network length 5.38 Km.
· There are some conduits that have a velocity that exceeds the maximum velocity limitation but it is still acceptable because it has a small difference from the velocity criteria( maximum velocity limitation 3m/s and we have a 3.31 m/s as a maximum conduit velocity)
Conclusions
· The construction of the wastewater network will reduce and solve the wastewater problems that the Town suffers from, improve the Town infrastructure, and contribute in the Town development and progress.
· We calculate the construction cost for the network and found it to be approximately 100000$/Km which is an acceptable value.
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 Recommendations

· We recommend to use the data that we use in our project and to base on it for any coming wastewater collection network project because it is a very helpful data.
· We recommend designing a wastewater treatment plant when the project will apply in the Town to receive the collected wastewater by the network.
· Use drop manholes just when it necessary to use because the extreme use cause potential blockage problems in manhole.
· We recommend using the output of our project to search for a fund to supply the construction of the Town network.

