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ABSTRACT

ENVIRONMENTAL ASSESSMENT OF AL-DAHRYIA OLD CIT ¥

Project Team

Haneen Abu-Sybha Sajida Al-Daraweesh

Project Supervisor:

Eng. Samah Al-jahrj

The architeciural heritages of the region reflect the identity, culture, and the link

between pust and present and clear evidence of onginal and ay thenticity.

Old Cities make a connection with ancestor and give a sense and understanding of

history that no ether docurments or¢vidence cxist.

Old Cities should to keep them and rehabilitate of architectyral herilage to protect it
and to develop it 1o suit the circumstances of the times apd cultural transformations
ongoing. Prescrvation and rense of histore buildings serve resource and reduce
material consumption and consumes less cnergy than demolishing buildings and

construchng new ones.

P'alestine las many oldest historical cities which having an important value for

natiomal and internationa) sector.

Al-Dzhriya old ity is one of the mOost important arces in Palestine that has a histarical

and religious value it is located in the southern part of [Tehran city.

I'his study make an environmental assessment for Al-Dabriva nld city by studving the
clurent situation of the area then making an evaluation and assessmient of gl
environmental paraineters ncluding parls of infrastruciure then making g designs fir
the waste water and storm water systems , this study alse make the design of 4
suitable septic tank for the study ares and it eagincering solution for same

covironmental problems,
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Chapter One

Introduction




1.1 General

Hefore the First World War, rapid industialization and urbanization in westemn countries
25 cuusing rapid loss of natural resources. This continued to the period afier the Second
World War giving rise to concemns for pollution, guality of lifc and covironmental stress.
s carly 605, investors and peaple realized that the nalural environment and the projects
ey were under taking were affecting the environment, resources, raw materials and
ople must be study, evaluation and analvsis. As a Tesult of this, experience groups
semned with the aim of getting a 100l that can be used to safeguard the environment in

v development this will be done by environmental assessment [17 .

sonmental assessment implies the determination of the environmental consequences,
supact, of corrent natural environment or proposed projecls or activities. An
nmental assessment is, therefore: a study of the probable chanpes in the various
—w=conomic and biophysical characteristics of the enviromment which may results

w proposed or impending action 717,

USA decided to respond to these issues and established 2 National Environmental
ses Act in 1970 to consider its goal in lemms ol environmental protection, The LSA
Sene the first country to cnact lepislation on Environmental Impact Assessment (EIA).

B was the first time that ETA became the official tool to be used to profeet the

ament. The United Mations Conference on the Environmen: in Stockholm in 1972

subsequent conventions formalized TIA, Se comparison between Environmental

o Assessment and Environmental Assessment must be consideread,

= 2 ol designed to identify and predict the impact of a project impact means
any change, positive or negative-from a desirabilily standpoint on the hio-
vsical environment and on man's health and well-being, to interpret and

=micate information about the impact, to analyze site and process alternatives and

solutions to mitigate the negative consequences on man and the environment,

S8 = YA management ool comprising @ systematic, documented, periodic and
cvalustion of how well environmental organization, menagement and

et ave performing in the aim of helping to safeguard the environment by :

wene management and control of environmental practices,

iR R T R AR R i




sessing compliance with company policies, which wauld include meeting regulatory

ents™;

assessment encompasses varied diseiplines, and consequently requires the
of personal knowledgeable in various lechnical areas,

=enl atiribute consisting of both narural and human caused foctop The
ment is admittedly difficult to chareterize hecause ol its many autribate and
interrelationship among them,

s belter 10 crcate a set of attribute before we began o prepare environmental
“ementation as shown in ‘Table(1.1).

(11 Example of environmental attribute. [1]

Warler Ecology Sotmnd
gon factor Flow variation Large amimals Physienl effects
Suspended solid Sl warme Communication
ettects
Acid &ATkali Aquatic plants Performance eiloets
= oxude Biological oxyesn Natural and vepstation Sound hehavier
effect
demznd (BOD)
monoxide Chemical nxymen Eicld erops
demand COD
Dissolved solid Threatenid species
s TOXICH % Fecal coliforms

an aspecty Fconomic Resources Land

Regional economic litiel reacarces Suil seability

Stabality

Public sector review WMoenfus! respurees MNatural hazards

aesthetios Land usc patterns




Famy methodnlopics have developed which allow the user to have more accurate
Wormation. Depending upon the speeific needs of the user and type of project being

ertaken .One particular methodology may he more nseful than another.

Prohlem Definition

= old city {historic center) in any eity of the world 18 comsiderad a= a famous site from

sseological. cultural, religous, and historical side,

ere are many historic centers in Palestmian cities that has recently heen suffering from
= ficant envirenmental problemis such as water shortages, air pellution, soil pollution,

lots of other problems as a result of leaving these areas and largely neglected.
of the most historic centers in Palestine 18 Al-Dahrya City.

Jusmiya Old City located in the center of Al-Dahriya and represents the culrural and
neal side of city I suffers from a serics of cnvironmental problem such as
scousness of the value of heritage building, Shortage of water resources nnd

=t where there 15 no samlary networks and bad management of the solid waste,

- Project Ohjectives

tect includes the following main objectives:

= an envirommental study for the carrent satiation in Al-Dahriva Old City this done
ving the following poinls:

EESITUCTOrG.

an analysis for the environmental study throughout comparison between the

et current situation and the intermational parameter,
& an environmental assessment for the whole area:

sme a complete design for some parts of infrastrueture or making redesign for party
seed rehabilitation.

& of pnmary treatment of the collccted waste water,

U R TR R b |
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1.4 Phases of Project

ic project consists of four phases, which are desicned 1o be completed in accordance with
e schedule shown below The description of each of the four phases of the project and
&5 involved ure listed below:

table (1.2): phases of the project with their expecred duration

Title Duration "vear 2015" ’

2 | 1 14 | 15 | 1 1o | o1 ’ 1112
— B |
collectivn
= survey | '
|

|

__ RSN S SRS

First phase: Data collection and survey
this phase available data and information were collected from different sourcas.
F MAny site visils were done. This phase inciudes the followin 2 activates:

seeded mups for the arca were collected.
logical data were collected from different source.
g Infrastruchire dats,




Second phase: Field work

v site visits fo evaluate the envirormental condition of Al-Dahriva Old Ciry. visits

done for:

Sudying area to assess the environmental factors and samples of soil and water were

—

ssang the municipality of Al-Dahriya city to get more inlormation about the old city
s Riwaq Institulion to get required maps and information.

+.* Third phase: Study and Analysis
e S phinse certain task were done as following:
e requircment activities,

the allected attriburc.

suvironmental impact and summarize them.

Fourth phase: Assessment, design and/or redesign, and preparing

s phasc the tinal estimation of the last stage, the project team prepared a
cesign for some parts of infrastructure.

prepared and submitted to the deparrment of Environmental Technology

e & Palestine Polytechnic University.

mization of the study
has been prepared in accordance with the ohjectives and of work.

weesists of seven chapters.

w=spier entfitied "Introduction” introduce basic concepl associared with
asscssment glso the comparizon between environment assessment and

“mpact assessment, then lalk about environment assessment elements and

—




apter two entitled "Characteristics of the Project Area" which deals with history, socio-

nomic, geographic daty, and climate characterization of sjje.

“=pter three entitled "Current Situation” wlieh deals with the cnvironmental condition
" Al-Dahriva Old City.

Sapter four entitled "Design Parameters” which deals with quantity and volumes of the

“<tion deseribed in chapter four.

wier five entitled "Analysis and Assessment” which deals wilh analysis the result and

- salution for present environmental problems.

mter $x "Bill of Quantity " which deals with numbers required of' pipe, martholes for
® waste water colleclion system and drainage system. and containers' for solid

HENE,

=T seven entitled "Conclusions and recommendations” which deals with the
“usions of the study and provide recommendation for mitigation of the potential

‘= impacts and enhancement of the positive ones,




Chapter two

Characteristics of the Project Area |
"Al- Dahriya Old City" I




2.1. General

In this chapter, basic data of Al-Dabriya City will he discussed. Topography.

metcorolowical data, Population data, warer consumption, and wastewater production.

2.2, Project Area

Al-Dahriya City is located to the northwest of the muin street connecting between the
cities of Hebron and Beersaba extending from the beginning of the val lev Ghemari south
%0 the north cast areq of Abu Alroazin Figure (2.1} below show general view of Al-
Sahriya Old City,

B

: ‘_ s y I- .’:‘i:{.-“
" o

Figurc (2. 1) Ceneral View of the of AL-Dahriya Old City72].

= twenty three kilometers south-west of Hebron. Tt surrounding from north Dura city,
e from east, Berg and Ramadeen from wesl, and Beersaby {rom south, Figure (2.2)
0w ke location of Al-Dalriya O1d City.
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23, Meteoralogical Data

v dependent on geopraphival position of the earth surfuce, humidity, temperature,
wind. These factors are alecting on eveporution and transpiratiorn. So this study will

needed duta about these factors. Figure (2.3) show Digital Elevation Modal of Al-
Old City.

# S5y nising 651 meters shave sca level which means medium hei ght characterized by
Sesert to Mediterranean basin climare [3],
5 Riwag Institution climate in general can split to two seasans:

ssason usually sturt in October and reach its peak in February then decreuse
= May month .This climaie consist of two seasons wenl season, and part of

ARSI SeAson.
=500 consist of summer and part of spring, and aulumn seasons LI start from

September and somelimes continue to Octoher month,

snnual rainfall at arca reaches approximately 237 mim . Rainfall OULCLITS
and May while it rarcly ruins in the summer scasvn The driest month is
= === of rinfall. The greatest amount of precipitation ocenrs in January, with

250 mm.. Figure 2.4 and table 2,1 show tha amount of rainfall in Al-

11
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Figure (2.4): Rainfall in Al-Dahriva City till 2013 =2,

Table(2.1):Al-Dahriya Rainfall 2013 [2],

Accumulative i Porcent Rati
' General rate ercent Ratio
Rainfall
135.9 136.5 46

AL (L]

Sere i clussified as Subtropical Dry Arid (Desert) { BWh )by the Kappen-
&% The annual average Anmoal rate is (17-19 ¢°) Rale of colder
= mmging from 6 to 14 ¢, while the highest tcmperature (26-34 “C) The
w5 of the year is August. with an average temperature of 26,7 °C. The lowest
| pcrstures in the year ocour in January, when il is around 123 °C. The
= f=mperntures throughoul the year is 14.4 °C. as shown in figure 2.6 and rable

13




Table (2.2):Al-Dahriya climate [4].

m=nth o 3 b 6 7 & 9 10 11 12
- 14 1t B 3 a [i] o] o 3 -] 12
12 3.3 15.8 .0 X2 25.8 B.6 26.T 24.7 el 1I8.7 14

- (3 .84 A1l.2 14.92 18.31 1t 182.6 1I7.5 s A2d.85 i
o T 5 19.7 22.5 26,8 30.9 33, 23 33.9 7 285 24,8 0.4
- 3 & B0 G6:2 73.2 78.1 78.9 BRD.I 76.5 7.7 B5.7 Si.6
= (= : 439 478 52 58.8 64 671 67 L 0.2 4.7 4B.8
T (= 5.5 G7.5 73 a2 BY.E A1.,8 92.8 O93.0 EP.1 §E5.1 7E.6 8.7

4 “.’f_,_,.r-"' - "“-._‘\-k
] |t ' i
. s Rl
i oz OFf 3 65 o8 %7 O &9 1m 03 i3
Figure (2.5); Temperature graph in Al-Daliriva City[4].
lation

Wugulation projection

S the forecast is the 2007 population for Al-Dahniya Citv obtained from
Ce=ral Bureau of Statistics (PCBS) ol 28776 parsons, The annual growlh rales

i e west bank [17.

olate (he population for the coming 25 yoar, a geometric increase ie assumed,

sted by the following equabion:

14




(2.1)

s=wth
“on Forecast for Al-Dahriya Old City

on of Al-Dahriya Old City was approximately 1300 parsons, The old city has

semee population growth of (3.5 %), lable 2.3 presents the population

W to the vear 2036. The data show that the population of Al-Dahriya Old City
0 5e 36938 in year 2036.

(2.3} Population Foreeast for Al-Dahriya Old City [Project Team],

eapitn) 1300.0 1544 1772 2105

P

2500 2970 3651

riance of the Area(capital)

== importance of a cily can be measured ol how much the city have historical
=nd cultural heritage. Al-Dahriva Cily have a particular imporiance because
-ommunication berween the two natural environments are the 1ehron
o the Negev desert The figure 2.6 show famous site in Al-Dahriya Old City
wal site, Also the city have within it many of historical monuments which

=adred and eighty one historieal buildings as Rawq Institulion Statistics like:

Mesque,
U Al- Fadel.
~Shohda.

15




= Maghara snd Magam Aby-Dabor.
& Magam Abu-Hashim,
Al-Gamares,

smportant buildings discussed below:

Qisaria
in the center of the Old City, it is a hugs stone wall.

and seems thul it s
o castle, Figure(2.7) show Hisen Qisaria building,

Figure (2.7): Hisen Qisaria [Project Team].
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= Maghbara and Magam Abu-Dabor

s locased in the center of the Old City, und opposite to the Hisen from the west 3 i o

s=metery where the great Tomb painted with weigh color and haye a place 1o p
W whach called Magam Abu-Dahor,

and it is a shrine to the man from the
s ) show Magbar and Magam Abu-Dabar.

-

= 51 Magbura and Magam Ahu-Dabor [ Projsct Team I

Al-Fasel
W S sude of Magbara Abu-Dabor ;and exactly cppusite to Hisen site, Tt is

Sacks have a very small square window to put the wax, Figure (2.9} show
AL Fasei.




Mosque
= bocated on the edge of the ©ld Cily in the south east. Tt is 4 large room where
et e sround with modern cement additives. It is believed thal the mosque dates

S Mamluk period Baibars days. Figurs(2.10) shaw Al-Omaree Mosque.

5 oeee (2.10) Al-Omaree Mosgue [Project Team |

=s Castel
= e centre of the old town, and the old market area. The sile featuras have
Serpe rooms and Al-Ahawash contmins many distinctive archilcctural details.

11 show Qisaria Castel.

"

i

o
an

Frgurc .| 1): Qisaria Castel [ Project Team ].
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& Magam Abu-Karoha
The place is situated by the highway leading to Arab Al-ramadin, shout | km west of the

82 Citv. 1t consists of a Tarze square room with a dome and a niche, and has some

=odemn planting seedlings, Figure (2.12) show Magam Abu-Rarvba.

| 2.42); Maciamss Al Karobp [S],
of the buildings in Al-Dahriva Old City

of the old buildings in Al-Dahniva Old City is classified according 1o

of buildings in Al-Dahriya Old City
B¢ doing form of the same existing buildings within the Old City by
. the types of uses are divided inta eight ypes:

m=mber one

use it was found that the number of residential buildings in lhe ares around
. and these accounted for 52 percent of total huildings, Figure (2,13) show

e for residentzal use [G]

-
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Figure (2.13): Old building for residential use | Project Team ]

Tepe sumber two
smmber of buldmgs used for husiness purposes was found "28" buildin g. Figure

80w old huilding for commercial use [6].

aumber three
used for indusirial purpeses was found "4" building and represent 1,1% of the
ings, thesc are light industiies, such as: a factory for packing liguid soap, twilet

saging faclory, es well as solar water heaters factory [&].




mamber four

usc where there is a school of Andalusia and some nearby huildings, and
=s mn percentage 0.8%. Figurc (2.15) show school in Al-Dahriya Old City [6].

e e P g
Figure (2.15): Old building for educational use (Al-Daliva School)| Project
Team ).

sumber five

Weh s @ single building used as a dewan o Qisia,

s=mber siv

suildings and mosques, its two building within study area, namely the Al-

and Al-Algia mosgue. Figure (2.16) show Al-Omari mosque [3].

e aee——————. —— | |
Ll

S (2.16): OId religious building {Al-Omari mosque) [ Projoct T'eam].
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Type number seven

Seiidings which arc used for several putposes its number is 16" building. with 4
where ol was used the buildings for housing, bul are now used for storage
sspecially [or agricaltural products, such as grain, hay and others, as well as
BE s of sheds for animals, and vanous other uses, Figure (2.17) show old huilding

W storing [bod, alse figure(2.18) show old building used for livestoek breeding and
i1

Sgure (2.18): Old huilding for ivestock breading and animals| Project
Team).
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and an estimated "118" building 32 8%, und the currently

e weed they are clusterad in the Central old town adjacent 1o the
semetery And it is Rabaa Hosh part of Al-Weradat,also part of
All these Al-shwash bad nol been subjected W deliberate

e ke after the departurg of the ovwners to their new homes, which have

= modern kind of life, Figure (2.19) show abandoncd old building [6].
TG Sus e IS LT :

Figure (2.18); Abandonad old building [Project Team |.
r of Floors
of one-story buildings. where il is [ound that "249" building, the

& cstimuled al 69 percent, of the tolal buildings, this is a greal majority of the

= the old city. Figure (2.20) show one-story buildings [6].

Figure (2.20): Onc-story buildings [ Project Tearn |.
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=¥ Suildings and numbcr "98" building, with 27 percent. these buildings urc
s==est phvsical and social situation characteristic for the owners. Figure (2.21)
eddngs (5],

o

L

Fagere (2.21): Two-story buil

\#J,;—-' |

< Ry
Ti L "'__ &
roject Team |,

i
T

i 5!
dings |

story buildings, the 12" building: the percentage is 3.3%, und the
semmercial market. Fipure (2.22) show three-story buildings [6].

Figure (2.22): Three-story buildings [ Project Team].

Soors, 18 one building in Wadi Al-Gamaree arca.
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Fram:

! existing in the old comstruction found that buildings

constriction. Figure (2.23) show building under construction.

Juil it 4l

Sigere (2.23): Building under construction [Projeet Team 1.

=xpansion. Figure (2.24) show Build ing containing expansion.

Ty

Sire (2.24); Building containing expansion [ Project Team ].

Sizure (2.25) show completed building,

arg




Figure (2 25): Completed building [ l‘:tnt:;:t L':

]
of the buildings

of existing buildings within the study area were found to b grouped

&= B 2 good construction, Figure (2.26) show buildings in 2 good

Fapme
condition, a5 shown i Ligure (2.27).
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“

Figure (2.27): Building m moderate condition | Projeet Team 7.

e comdlition as shown in fgure (2,.28) show Buildings in poor condition.

Figure (2.28): Buildings in poor condition [ Projeet Team |.

2= shown in fipure (2.29),




.“-}

ol

Figure (2.29); Destroved build ings [ Project Team |.

Wi 2ature of the building and its design

mraci=nzod of cave under sld butlding and ittle, small window at hizh

S door, 5o the polluted air will transfor out of building and deceased

B Se Swlding But the ipnorance of this bencfits of design they cover the
SEsemss he qumidity in the buildings . Figurcs below shows The Hatwy of
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Fipure(2.32):Narure huilding in Al-Dahriya Old € itv [Project team].




haser Quantity

A-Dahriva municipality the water resouices is 12% covered by 2

o distributed by municipalily net .36% by collection of rainwater wells
wer tanks, and 19% other resources (So the cily guffer trom pollution and
water o different caoses .

o Consumption

< & m Al-Dahriya, like other West Bank towns, is continuously increasing due
e in population. The population of is estimated about 28776 parsons for

wd £1762.9 for vear 2036, The result of all this 1s pbvious, the lotal water

i

15 ever on the increase, and per capita watce comsumplion 15 alse on increase.

consumption is not constant, yearly, monthly. weeklv, daily and hourly variations

w consummations are observed. it is range from 18 10 22 liter per day, Certain dry
s more consumption, In hot moenths waler s consumed in drinking, bathing,

e Jawns and gardens. On holidays and weekends the water consumption may

e day water use various with high use during morning hours and low use at
Macmum daily demand or maximum daily consumption usually occurs during

o months Forecast water sonsunypiion.
Wastewater Quantity

+ sewage is mostly the spent water ol the comm

1t has heen observed that a small portion of spent water is lost in evaporation,

unity draining int the sewer

i ground, leakage, cle. Usually 80% ol the waler supply may be expected to
SEWErs.

e amount of Domestic wastewater produced per capita per day is usualty B0

= comsurmption.
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sy the eily have no sewerape system Lhey colleet the sewage

and letruins then thrown il o the wadis.
Storm Water

w = no storm water drainage system in the Al-Dahriya Old City; some people

e storm water and use it when there is shortage of water from municipality.
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Chapter Three

Current Situation of

A "Al-Dahriya Old City"



1. General

s< chapter, g diseussion of the environmental issues will be done. Also an
weation of  the pesitive and negative paints in environmenlal evaluation ol AL-

e Old City.

Favironmental condition in Al-Dahriya Old City

smertal analysis iz 2 systematic process 10 find the environmental effects of
we and negative, direet and indirect , currcal and future in order to avoid adverse
and enhance positive impacts in addition achieved sustainzble development as

with the Palestinian snvironmental standards.

- understand the environmental situation ol the old city through the study of

Bowing poinis:

Iafrastrueture in Al-Dahriya Old City

sure of afty cily is defined as all activitics and enginecring syslems , which
s for the residents of the place of urban lifz so that these people can work vanous
sities casily and without problems. Infrastucture consist of water supply
sewerage and storm water networks, electricity networks, lelecammunicalions
+ad networks schaols, gardens. methods of sohd waste dispesal, and all other

.

sec hag high importance to study and evaluate that o preservation the old city
ol and religious value and to provide sustainable services 1o the residents of

& wnd 10 eneourage them 1© setile in this important place.

w <=rvices in the old cily includs the [ollowing:

swork

4 city ared available as the old network to a Al-Dahniya been, and

s mostly from the old city alleys despite irs narrow and the lack of

ke minor roads in Alzshowash region there is no walcr natwork.
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ge systeln network
stem do avaoid arouncd water, soil. air pollution,

& very imporant sys
= of human, Unforrunately the city have no sewerage system Lhey

bouses by cesspits and |atrains flien thrown it fo the wadis .

spread insectizide 10 avoid the smelt,

weoemulation of waste they
anitics, Table 3.1 shows more details

e T that adverse near comil

e of sewernge sysISm, This service could cause a major problem

waser pollution.

0T

ol the insccts, rodents, flies in {he arca ,which cause a sever discases 10

sourisi because ol bad smell.

of nasthqtic TIEW.

- irommental parameter affacted by ahsence of seworage system

& - F i_

0. Enyivonmental Description

Paranicter

As the soil polluted by \

wastewater, if this soil iz

permeable and have sensitive ‘
ground water below it. Andso |
the main source of water will be ~

Water Pollution

polluied, ||
3
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=o# Pollution

When the wastowaler is in
contact with the soil the salimity
and hazardous solid masersal
content in soil wall x
the =oil and
Also the sepaic 3
impermanhle to soil Ben =
near agricultural area, or
neighbors, and may cause
swamps full of wastewater ,and
rodent insects exist.

Adr poliution

They dispose wastewater in wadi
open Lo atmnspherse which
mcreases the pungent smelt from
the inorganic compounds,
ammonia and hydrogen sulfide
which arc considered 1o b the
main causes of odor when the
sewage comas from mainly
houscholis.Also the municipality
use inseticed to avoid rodent
inseel near there but pesticides
miny suspended o the air as
particles and zarried by wind to
other areas tll it reach recepior
and confaminating them,

Lund Use Use the land as a place to dispose
wastewater (the land losa its
value, and structure of the top
soil.

Public IHeallh Whether air pollation, soil

pollution. water pallution, all of
that will cause a severe problem
1o Bumns and mayv cause death.

Feonomie

When population merease the
waustewater consumplion will
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10 treat this problem;.

= The w ast ﬂuw n wad Calse

ti' ®re ang rm}

Cange rhu.m cmi Erate from their

il e EH"JgTﬁfE ﬁun

U the Wurisin wypy

4] Pollution ¢ there,
.1::'#{]11_{1{' and he

'?llge
e Valyp

= T wock [ Project Team],




2% Effects of sewage discharge on soil [ Project 1eam],

W accumulated in the streets durng mnd after the ingident

collcction swslems in old ety except 4 small aren called Faouga

m cooperation with the municipality set up a network to eollect

== enlrance each entrance have brasch strecl which are also
& &y, and not qualified street. The ro
sew in figure (3.3), its wide Fange maximun (rom 2.5 to 3
=== 1ype of Al-Dahriva Old City,

ad netwerk of the old ity have

megter

38
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% L il -1‘

e 33 ):Roads condition in Al-Dahriya Old City [Project team).
and telecommunication network

and telecommunication network: The cleclricity service in the old

Bt it is nol exist in Alshowash

wation service is available in the arcas surrounded hy the old city but in

was no eleevmmunicalion,

e city involve the domestic, commereial, light industriss. Peonle who

et their waste in plastic bags then disposed it throw in stroets, alleys, old
some of them i contuiner which will then collect by worker cleaner and
e wasle in random sites. All these improper ways in collecting and

waste will create severe environmental problem in area. The table 3.2

mmental parameter affected by solid wasle.

33



ENE-1li

I o 11y ol EUw o EodUru = 15Uy

LV VN

U YUY

.'.lﬂl.i"l;JIl..int.r'ﬁ';i

Palestine polytechnic University
Coliege of Engineering &Technology
Environmental Engineering &Technology

Project Title
Environmental Assessment
of Al - Dahryia Old City

Deslgned By:
Haneen Abu-Sabha
Sajida Al-Darawessh

Supervisor
Eng. Samah Al-Jabari

Client :
Al-Dahrieh Municipality.

Coordinate System:
Palestine_1923_Palestine Grid

Legend
~ bullding

Street
type
i_ ::l. Azpnalt Road

Cancrete Ti'e Road
I Entrance of Al-Dahriya Qid City

- Padestrian Road
- Stene Tile Road

Fig (3.4)
Page 40
Date : Dec, 2015




S of absence of good management of the solid waste:

== of disposal the solid materja( by dumping it or Iiring in certain anes wiil

Bemmve mround water, soil, and air helow if there js.
&==cous dispersed in the atmosphere,
of rodents, insects, and tlizeascs,

G E=ronmenta] parameter aifected by solid waste [Praject team],

roamental Description
=TT

Wmer Pollution

The leachate of waste wil| penetrate lo pround ’
water and pollute it

|
E Podiution Firing hazards material will accumulate the "

hazards on sl and loosing there top soil

Podiution Whether leave the domestic wasle degrade or '
firing it or dumping in a cortuin site, All these
will cause air pollutiay,

The quality and value of land wil] decrouse, |
and it is hard 1o tregt it

As the seil, air, and water poalluted the disease
will increase ton.

We need more H1eney 1o treat this poliution.

Neighbor of dispasal site will atliect, and this
Inay cause emigration or figh,

The heritage building will abandoned, '
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wlaks el 18

23k Bumning con

tainer in Al-Dahriva O City [P

roject team).

B0 Solid waste inside Al-Dahtiya Old City buildings LProject leam),
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' cSolid waste in Al-Dahriva Old City [Project teaml].
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wmd 3miTmals

. e oty kmown of livestock breading, 5o the livostock breedmg is
AL of these things are henefit poinl, but the nepative point here is
Sesaec ofd budlding a place for livestock breeding. this will threat
Pl ol Baldine by increasing the strong pungent odors from amimal
Sow the livestock breading in the city.

TJ ] L
) A I’ r"!‘ rl.l.l i) P
— -—-_i_.;]"”-

| i J_-o";-"""

Sy Livestock breeding in Al-Diahiriya Old City | Project team].

1 -,
Fulsg i,
el e

-
=

B s caty are very low because ol dilferent reason:

= the old city classified with semi arid region which receives
potential evapotranspiration , and low vegstation index,
mmess about cultivation and imigation.

e Land use of Al-Dahriya City .
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Tahlet3 31 Land use of Al-Dahriya city [7).

Arable Ares Residential Farest Area of Open
(Dowunm) Arei Area Grasslands
Planted Non (Dounm) {Downm) (Daunm)
Planted

Jﬁ {‘}l’l{}f}
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Chapter Four

Design Parameter




wssem Design

= e water supply of communily is considersd to he
Samsets used o collect and transport wastewster to the
Ee of Sposal are called s¢wers,

e samuary, stonm, and combined. Sanitary sewets are

s residential, commereial, and industrial aveas. and a
W mSow that may enter the system due to doteriorated
s Slorm sewers are exclusively designed to carry the

S ae dosigned to carry both the sanilary and the storm

el o collcct wastewater from a community 18 known as
== The purpose of this chapter is to define the types of sewers
== fvpes of wastewater colleetion systems that ure used. the
pmcton with sewers, the flow in sewers, the design of sewers,

mmmtrronce of sewers,

rEge Svstem

s msed in munieipal collection system will vary with size of

== e location of the wastewater {realment facilities. The
By SSWREC system consist of

s house connections),
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ssmmect the bailding plumbing to the laterals or 1o any ofher sewer lines
Lateralc or branch scwers vonvey the wastewater (0 the mam s=wers.

sewews connect fo the trunk sewers thal convey the wastewsier W lerge

or the treatment plant.

W & sower line is gencrally determined from the peak flow that the fine
e focal sewer regulations. converning the minimum size of the laterals

The minmmum size recommended for gravity sewer is 200 mm

S concrete, reinforeed concrete, vitrified clay. ashestos cement, brick
sorruzated steel, sheet steel, and plastie or palyvinyl chlaride or ultiru

Comcrete and ultra polyvinyl chorides are the most common malerials

astewater Collection Systems

Wesswater and storm water in one conduet{combined system) or in
serste system). In this system | the sewers are partially filled, A
o fhat the gradients of the sewers must be sullicient to create scll
S e imnsportation of sediment, These velocities are 0.6 1o 0.7 ms
are fowing [ull or half-full. Manholes arc provided at regular

of scwers.

sely. The systent, which is entircly kept under pressure , can be

Ssiribution system. Sewage [rom an individual house ¢onnection

48




. which is in manhale pn the site of the premises, is pumped into the pressuare sysienm.
Semmremtents With regmrd {0 the gradienls of the sewas,

= -
-

e omly o an airlight system, A vacuum of 5-7 m is maintained m the
selecton and transportation of the wastewater . TherC s no special
e e eradients of the sewers.

smuum-type  syslems  require a  comparatively  high  degree of
stoenation and skilled manpower. They are oflen mere ceonemical than
woen applied in low population density and unstuble soil condilions,

sounts has 10 be used in areas with expansive soils.

& Appurtenances

e of durable struclure, provide casy access to the sewers for
Swese muinimum inlerlerenes to the sewage flow. Manholes should be
s =t the end of the line. at the intersections of sewers, at changcs in

et except in curved sewers, and at intervals of 40-60 m 1 sicaight

o the manholes wre square, rectangular or circulation in plan | the
MEmbol=s for small sewers are generally 1.0:1.2 m in diaaneter. For
= e provided. The maximum spacing of manholes 1s 40-60 m

of sewer and nvailable size of sewer clearing equipment [13].

Sumaist of base, risers, top, frame and cover manhaoles benching , and

pecton malerials of the manholss are usually precast concrete section.




or back. Frame and cover usually

made of cast #on and they
strength snd weight,

= =s=d where an incoming sewer, generally 2 lateral,
=ore than  about 0.6 m above tha Outgoing

ciilers the

sewer, The drop pipe
W eier the manholes without fear of bein £ wetted, avoid the splashing
% of machole bottom,

Parameters

rSons

= flow in sanitary sewers for industrial arca is mude up of two

&= designed for peak flows fom domestic , and peak infiltration

&= service arca. The flow rate projection ars necessary o determine
=== of sanitary sewers,

SSsient inoreases when the werase Tow
e practice and oxperience of the designer.

decrease, it will he
The Iollowing relation has
Wy by the designer and gives satisfuctory resylts:

PL=15+(2.3Mq). (4.1}

= the daily average flay rate of

the nerwork branch und
Sxor

or consrderation
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Numbers

Meximum velocity=3m's
Misimum velocity = 0.6 m's
MEaximum slope — 5%
Mo slope =0.5%
|0 =70
i diameter 200 mm
- cover 1.5m

BT COVLIT S m

Design System Design

removal of storm runoff was a luxury not found in many cities in the
century. Today, the modern city dweller has come Lo think of thic as
- Urban drainage facilities have progressed from crude ditches and

W0 the present intricate coordinates systems ol curbs, pufters, inlet, and
oW eyance.

W=t consider meteorological factors, geomorphologic [actors, und the
ot the land , as well as human value considerations such as aesthetic and
weects of the design, The design of storm water detention basins should
possible effects of inadequate maintenance of the Facility,
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Serm Water Runoff

wer runoff is that portion of precipitation which Rows over the ground surface
s = short 1ime after a storm. The dependence paramncters that ¢ontrolled the
% of the stonm water which carricd by & storm or combined sewer are (he surface
es=nage area (A, ha) the mtensity of minfall (L T/s.ha), and runoff coefficient C
the condition of the surlace). There are many methods and formulas to
the storm flow , and in all of them above parameters show up, One of the most

mthods is rational method which will be discussed helow.
methad

method has probably been the most popular method for designing storm
% Bas been applied all over the world and runoff 1s related to rainfall mtensity by

O=C.i.A (4.2

==0ff rate(L's)

socfficient, which is actually the ratio of (he peak runoff rate to the average
3 punod known as the time of concentration.

atensity, mm/min, for period equal (o the time coneentration

aren, heetar.

sstchments areas, il continues o he a reasonuble method, provided that it is
v and that results and design coneepis are lur reasonableness.

= 18 suitable for small systems where  the establishment of a compuler

warranted,

e rational methed calculation procedure are summarized belowr:
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drainage arca is first subdivided into sub-areas with homogeneous land use
mg Lo the existing or planmed development.

cach sub-area, estimate the rusolf cocfficient C and the corresponding areq A

layout of the deranse system 5 then drawn according to the topography, the
=g or planned sireets and roads and local deign practices.

points arc then defined according 1o the detail of design considerations, For main
for example, the vutlets of the earlicr mentioned homogeneous sub-arcas should
= Ihe inlet nodes, On the other hand in very detailed calculutions all the inlet points
be defined according ta local design practices,

the inlet points have been chosen . the designer must specity the drainage sub-
“or each inlel point A and the corresponding mean nenoff cvelficient C . Tf the sib.
or a ziven inlet has nen-homogeneous land use, o weighted cocflicient 1may be

munofl caleulation are then done by means of the general rutional method cguations

mlel point, procesding from the upper parts of the watershed 1o the fingl ouflet.

the preliminury minor system 1s desipned and checked for its interaction with the
System. reviews are made of alterative . hydrological assumptions sre verified
ons are made. and final data obiained on slreet grades and elevations, The
then should procesd with final hydraulic design of the system,
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Coeflicient. C

soeflicient is 4 function of infiltration capacity,
o storage, and evapatranspiralion, It is requires

= = assumed constanl, aclually variable with

interception hy vesetation.
Areatest exercise of judement b v
time, It is desirable to develop

= mnoll cocllicient weighted fAverage) for each dminage areg as:

o - Sciar

S (4.3)

Fca

oot coefficient,

of coefficient with respect W generul character of the araq Is given in the
Sbles ( Tuble 4.1 and Tuble 4.2).
‘“The range of coefficient with respeet

10 general characler of the area [18].
Description of Aveq :

Runoff coefficient
"~ Business '
 Down town L —
Neighborhood 0.5 1w0.7 '
Residential

Multi-unit. detached

Single family 0.3 to 0.5 |
|

0.4 0 0.6
Multi-unit, attached (610 0,73
ssidential (suburhan) 0251004
Apariment 0.510,7 '

Industrial i {




Light 0.5t0 0.8
Heavy 0.6 to 0.9
Parks, Cemeteries 0.1 10 0.25
.I-‘-].H}‘gmuud 0.2 w0.35
Railroad vard 0.2 ta 035
Unimproved 0.11t00.3

= =L The range of cocfficient with respect (o surface fype of the area [ 18],
Character of siarfuce ) Runoff Ca cfficient
| Pavement
Asshall and concrete 0,7 to 1.93
Srick 0.7 o 085

Lawns, Sandy soil
Flal. 2 % - 0.5 ta 0.1
Awcrzoe, 2-7 % (LIt 15 )

Saeep. 7% 0.1510 02
Roofs 0.75t0 V.95

Law;ts: hema}fT
Flat. 2 % D.13 10 0.17
Rwerage, 2-7 %) 0.18100.22
Stecp. 7% 0.23 10 0.35

gty i
==nfall intensity for use in rabional [ormula it must be recognized that the
, the prenter the expected average intensity will he . The critical

el will he that which produce [Tow from the entire drainage area .
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“horter periods will provide lower flows since the total arca is not involved and lonoer
serinds will produce lower average intensities. The storm sewer desisner thus requines
ne relationship between duration and expected intensity. Intensities vary from place 10

other and curves or equations are specificd for the areas for which they were

ity depended on many factors throwgh which we ean do our

list these factors as follow:

v of occurrence of storm (1 /m) or (1),

of occurrence s the irequency with which o siven event 1s equaled or
= . once in a period of years. Probability of occurrence, which is the
oy, (n) is preferred by sum engineers. Thus | if the frequency of a
(i) =3), then probability of occurrence n=0.2, Selection of storm

=% based on cost-benefit analyses or caperience. There is ranpe of
wsed-

=2 1o 10 years(5 veur most comman).
migh value districts: 10 10 50 {15 vear common).

£=50 year.
and frequency characleristics of raintall.
Som gage measurement of rainfall (point raintall) over a long period

& rainfall height diagram that show the relation between the height

s ime (muin). The slope of the curve or rain height per unit ime is
N, . mm
o/ Atme) |——
TrLLTL

=12




ity in liter per sccond . hecture is equal:

(66T _[mm
= AP | =y
Ihn min
d-ve intensity-duration-frequency curves long-term observation of rainfall is

s of sich observation is given in any text in sunilary cngincering.

concentration is the time required for the nmofT to become establishad and

most remote part {in time) of the drainage area to the pont under design.

(44)

_ Length of pipe line L]
Velacity of [low (&)

if

= the time required [or water to flow over ground surface and along
mlet. Inlet ime is funetion of rainfall itensity, surface slope, surface

ce. and inlillration capacity and depression storage.
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Secd before storm sewer design can be completad,
= seeragc, and minimum [low; storm sewer slope and

B smportant m developing storm sewer design. Many of

B Semencd 10 canry the largest storm that occurred in the

& = sears because ol consideration of the cost and the

= recommended is 230 1o 300 nun for closed system, and

= Ivpe of profile that seleeted.

Nedoces

W t=nd fo settle under low-velocity eonditions. Sel f~cleaning
pes rezularly to flush ouat the solids. Most countries specify
sewer under low flow conditions. The minimum allowable
WS ms is desirable. This wav the lines will be Nushed out al
T8e maximum velocities for storm water system are hetween 4

ety s limited to prevent the evosion of sewer inverts,

o slopes determined from minimum veloeities, for minimum

B == chown in Table (4.3).




o0 slopes of storm sewer (n=0.015) 1181

Siope (i)~ Slope E.'“‘;‘“_'J = 1/D _
=y Cr L
: o RS W
300 \2 DARSTG AR
430 \8 0.00336 00222
(00 2% 000229 00167

e - For n veloeity of 373 mis e slope shown above should b waliiplied by 1.56

imimum slopes defermined from maximum velocities, 1/ (em) can be used as a puide.

open channel, the slope also depended on the profile type , and generally used as the

il the road.

T |
depth of storm sewers when using closed svstem is penerally just cnough Lo receive
ut not less than 1 m, below the ground surface. Depth depends on the water table,

=t point fo be served . topography. and the frocze denth. Bui for the open channel it 3

eround surface.

Annurtenances
= sewer appurtenances include manboles, inlet, outlets and outfall, and others.

oriate skorm sewer appurtenances must be gelected in desipn of slorm waler 56Wors.

sriant Numbers
Maximum velocity=3ny's
Minimuni veloeity = 1 mvs

Maximum slope —15%

Minimum slope —0.5%
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« 1D —100%
o Minimum digmeter 250-300 mm
*  Minimum cover | m

o DMaximum cover S m

Septic Tank Design
1 General

term "sephic” refers to the anaerobic hacterial environment that develops in the lank

Sich decomposes or mineralizes the wauste discharged into the tank, In which
W astewaler {lows [rom the waste water collection svstem to the scptic tank through the
er pipe. The septic lank Lreats the wastewater naturally by holding it in the tank long
ch for solids and liquids lo scparate. The wastewvater forms three layers inside the
Solids liphter than water (such as greases and oils) float to the top forming a laver
scum. Solids heavier than water sattle at the bottom of the tank forming 2 layer of
a2z, This leaves a middle layer of partially clarified wastewater,

» we have three distinct layers of scwage in the septic tank that will deseribe below.

sure( 4.1) show the layer in seplic lank

Figure (4.1): Dillerent lavers of septic tank
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Sludge Layer: All solids that are heavier than water seuu at 1he bottom of e ek o
Sake wp Yo sades baver. The anserchic bacteria breakdown and dipest the biodsgradabic
wlids in the sludge. During the process, the solids becoma lighter and migrate upwards 10

+ middle of the tank or the clear 2one.
Clear Zone: The clear zone in the septic tank holds praywsh or hrown colored water

St contzing [ine and microscopic piodepradable and non-hindegradable matenals
sespended n the liquid. Tt is in this liguid envirenment thal the hacteria further hreuk
1 most of the remaining biodegradable solids, The clarificd liguid then [ows into the
k pit.

Scum Layer: The scum layer al the fop of the septic tank contains grease, oils, soap
and other materials that arc lighter than water. The sludge and scurn that cannol he

down are retained in the tank untl the tank 18 pumped.

wall and outlet TEE prevent any of the scum on the top layer from exiling the
Sk before being treared. The inlet, outlet and the ballle wall are designed and

to allow only the liquid from clear zone to exit into the soak pir.

Bave a desion parameler that classified it Septic tank system hus many
Sut the main parameters arc:

= The foating scum and sludwe lavers 1ake up the top and bottom
WG Tank respectively. The elleetive volume is the liquid volume in the
the seum and sladge lavers in the septic tank.

- This 7z the time that elapses from the chiry point of
tme of exil of the

sewage into the
sewage from the clear zone of the sephic tank. This is
seameter for the design of septie lank, as euch molecule of the Incoming

aned exits the clear zone under the desismn retention Lime period. The



~tention lime is the fanction of the effective volume and the daily household wastewaler

Sy,

5 Organie flow rate: One of the pnncipal parameters used in wastewaler system design
. the organic flow rale which also called hydraulic loading rate, It defincs as a unil

selume of filter ar per unit arca per day of treated wastewaler water.
tank must have confizuration on these points:

Base
- base is usually construcied of plain concrete wilh the thickness ol about 100-150

meters. THis is the minimum thickness required Lo withstand fhe uplift pressure when
vank is empty, The base also acts == a foundation for the side walls. A designer may
reinforee the base lub in larger lanks.

Side Walls
<ide walls of the scptic tank arc made of brick, stone masonry or conerete; The seplic
must be watertight.

izt and Outlet
correct installation of the inlet and outles are critical in the performance of the septic

fenitilation

Secompasition ol the organie wastes produce gases and |he safe exit of (he gases
s provided in the scptic tnk. The simplest option is to install a vent pipe with &
i (he roof slab of the septic tank. The gases coming out of septic tank has @
-. stench and so the height of the vent pipe should be mgher than the normal height
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=== musl be taken to design, construct. operate and maintain the septic sVstemn

& == provide vears of reliable servige, A poorly designed and mainiained seplic

=8 B¢ a source of pollution: whi

ch cavsey discase outhreaks amd other
problems. Thercfare, it is mmportant 19 understand the CONSSgUence

seemad and maintained septic system and o

sofa
take necessary precuutions.

S system you must con ipare hetween the advantages snd dizadvantages of the

i SSsantaves of Septic Tanks

Stle maintenance

system will breale down solids faster sa less solids will reach the draining

peundwater,

Bt sephic tanks. they last much tonger The litesnan of a properly installed
= usually between 2040 years. hit éan be my
g=and care,

ich longer with proper

ssems provide simple, effective wastewater treatiment for low-density urhan
&=

Fosns are also simple in design, which make thimn generally less expensive to
& sorage space for the separated solids (sludze and scuml.
# ssEmentalion fank, As the sewage enters the Lank, the rate of flow is reduced

“swer solids in the sewage sink to the Bottom of the tank.

tages uf Septic Tanks
=sscd by poor maintenance or cloaped seplic svslems

smation is also another problem that can manifeg when poor maintenznce

B svstom

L




There is a risk in rainy seasons [t the seplic system over[lows bringing sewage to the
face.

Clogeed drains by oil, grease, fals, and other materials that may be (hrown into loicts.
is, and showers causing obstruction,

Requires more responsibility and regular maintenance.

Figure (4.2); Collapse ol Scptic Tank due to tack ol maintenance

- tank is designed to minimize pollution, bul must follow with Seak for the natural
process in the soil.

=it or seepage pit is a vertical leach line consisting of either a decp hole with
walls or a hole filled with pravel or brickbats, Seplic tanks should always be
to & suitable seak pit or 4 sewer line. The soak pil can be constructed of pre-
e-rings (with holes) or a dry cylindrical wall made of brick. block or stonc as
Foure (4.3)The minimum diameter 6l the pit is 1.3 meters with a minimum

2 meters, It must be logatad at least 10 meters away {rom any waterways in

sotl gonditions.




IE

—_
SR s e |

]!-'J...J

e h. e e _-.!-#1—..5

T

iftm

A Bmed soak pil An unlined soak pil
¥ ¢ tank must be in an arca where 1t will not expenence vehicular traiTic,

== soinl of the,

sscad from the {reatment of waste waler. This is inherently hecause a
SEstewater Lreatment 12 removing solids [rom the wastewater, In addition,
sebstances are converted to bacterial cells, and the latter is removed from
S sceding of sludge treatnient is fmportant for:

mamic inoredients,

dor

pame and weipht,

Svzene by removing of pathogen organisims.

se for further ulilizution or disposal.

%avs ol handling the sludse treatment such as:

2 the sludpe;
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(o]

. Aerobic/anacrobic sludge digeslion,
3. Mcchanical drying of sludge.

4. Natural drying tank for sludge.
“he most efficient way in our case is natural drying tank lor sludge, due 1o high
“emperature of the cify; alse make sure the death of (v larvae and fermentation of organic
=stenial, and so inercasing the efficiency of outlel sewage.
“5is can be done by installing a shallow basin, having area range from 100- 200 m*
= made from Conerete resistance to sulphare and the bottom of this basin supply with
mocs 10 collect the waste water and it cover with 30 ¢m of gravel.
¢ sludge spread along the basin less than or squal 10 ¢m depth to dray tor seven davs,
Sen spread another layer of sludge and so on till the total sludge depth reaching 30 cm |
S8t that cover the final laver of sludge with sand afier five days fram spread the last

T,
sludge treated can be used m dilferent ways such as:
L Agricultural Use as compost malenal, bul sur religion have constrain in this side

s0e eliminare this use.

I

Incineration, and use its energy for powerng system.

Nk

Land filling, but It is important consider to whether the sludge is consistent
enouph to be land (illed.

= Design Parameter of Septic Tank
gristics of manual septic tank:
“he inlet pipe shall be fixed inside the tank, with top limb nising above scum level and
sottom limb extending about 300 mm below the top water level.
he final outld for tanks should be by 100 mm pipe dizsmeter, the bottom limb
ing to-about 1/3 of the liquid depth below top water level.
Sroe-Board: A mintmum free hoard of 300 mm should be provided,
~oatilaling Pipe: Every septic tank shall he provided with ventilating pipe of at least

m diameter. The ventilating pipe shall extend o a height which would cause no

EG




| Buisance to any huilding in the arca, Generall ¥ the venlilating pipe may cxtend toa
o of about 2 m when the SEpC tank is at least 20 m away from the nearcst building

-

0 # height of 2 m gbove the toep of the building when it is lucated closer than 20

Floor

Soor may be of cement concrete of minimum stope of 1 @ 10 may be provided
= the sludpe outlet to facilitate desludging,

Walls

walls should be of sueh thickness as to provide adequate sirength and water

removal =252 3504 4.3
val ol suspended solid (SS) = 40 - 60 Y% (4.6}

ions used in the design of septic tank are:

volme = Flow rate + Hydraulic retention time

V=0 «HRT 4.7)
“wrface area = Flow rate + Organic flow rate
As = Q » OFR (4.8)

. Faiume
s =
Surface aroe

= I (4.9)

area = Width = Len grh
As =W s (#.10)
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salid Waste Management

waste 15 the collecting, treating, and disposing ol solid material that 1 discarded
= Bas served its purpose or is no longer useful. While solid waste management
control of generation, collection, storage, transporl, source separation,

reatment. recovery, and disposal of solid waste [19].

of architectural and environmental cngineering we make a design of
st located near grave which have large quantity of solid waste in random
way, also we malke 3 wasie colleetion and transportation of solid waste of the
Smding the number of container needed and capacity of compactor and

for each Lrip.

smalysis of solid waste management for Al- Dahriya city. required data was
different source, mujority from the Land, history and human heritage in

sty book [201.
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Chapter Five

Analysis and Assessment




ater Collection System

. design of wastewater collection system for Al-Dahriya Old City is made.

b= 2 future plans for construction of the eollection sysiem, corresponding to the

A Duhriva municipality about their future plan, in order to reduce the problem

seeeme this important part,

the layout of the sysiem estahiished is presented, and (he COmMpulaton

mar W o

sebles are given along the drawings of layoul.

e L

m lavout that

=i

= 2 sewerage system s 10 establish an pverall syste

s 0 be sewered. showing roads, streets. buildings, other utilitics,

feor ¢levation or all buildings 1o be drained.

& wastewater collection system for Al-Dahriva Old City, the

e llowad:

e of the orca to be servad.

sntiet This is usually near the lowest point in the ared and is often

way. In Al-Dahriya City. {he lowest point which is located at

soe svstem 10 serve all the conlributars.

Sew 2l the uscrs or future ysers can readily fap on. They are also

wovee for maintenance and thus are ordinarily placed in streets

ed maturnl drainage Weys so 38 10 minimize excavation and

Large trunk sewers are located 1 low-lving arcas closcly

1 | la.
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© Revise the layour so as ¢y optimize Now-carrying Capacily at minimum cost. Pipe
‘engths and sizes are kept as small as possible, pipe slopes are minimized, and followed
e ground surface slope to minimize the depth of cxcavation, and (he mumnbers of
opurtenances are kept as small as pussible,

The Pumping is avoided across drainage boundaries. Pumping stations sre vostly and
4 nmintenance prablems,

final Jh}'uurﬂfh!-[]ahn‘yu Old City is illustrated in Figures (5.1, 5.2y,

main trunks, five sub main lines arc located on the lavout,
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mry Of Yeastewater |
Sewied design of womiiery sewirs inmobves The sdection of SpHopTaie pipe sues @l
= mmspoT e quantity of wasiewsier expected from the surroundings and upsiream
(B mext pipe in series. subjecl lo the appropriate design consirains. The design
s are in the examplc given below,

£ e lavout of the wastewater collection system the quality of
=T it vl

wastewater

be calculated using the duta coilected aboul the area.

w0 a gravity flow sanitary sewer
SEn Sanilary sewer for the area fo outfal) (line Mi) shown iy Fi

fre
= Coliected and agalyzed,

plicn Uses 13200 day:
Mion uses 110, day,
f _"_..? L'E!.".l' fir i

A

mg the formula P =P (14R)", Where P is
Za.

a current population

|

ad

i

5 -
-

== IS 35 2 design period,
=2 807 of the waler COnsImptian.
s 1075 of the domestic seweraze [low,

o= 15¢ formula -
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Salution

- Lay out the trunk scwer. Draw 3 lins to represent the proposed sewer Figure (5.3).

~ Locate and number the manholes, Locate manholes at (1] change in direction. (2) change

@ slope, (3) pipe junctions, (4) upper ends of sewers, and (5) intervals from 3510 50 m

or less. Identily each manhole with 4 number,

‘repare a sewer design computation teble. Based an the experience of numerous

engineers. il has been found that the best approach for carrying out sewer compulations

= 10 use 2 computalion lable, The necessary computations lor the SHOILATY SewWer are

srescaled in Tablg (5.1) for year 2036, The daa in the tables are caleulated as follow:

L Theentries in columns | and 2 are used ta identily the line numbers and street sower
name,

= The entries in columns 3 through 5§ are used (o identifv the sewer manholes, (heir
numbers and the spacing between each twe manholes,

= Ihe entries in column 6 used to identify unit sewage. Unil sewage = 80%, multiplied
by the current waler consumption muitiplying by density.

& The entries in columns 7 and 8 are used Imhutary area, column 7 used meremental

ared, column 8 used total area in donum.

T0 ealeulate municipal maximum flow rates columns 9, 10 are yscd, Column 2 is

s=micipal avernge sewage How (unit sewage® total area). the peak factor column 10

= ssiculuted as: PI'= 1.5+ 2.5/ vg where g = Average induslrial sewage flow

o 9l

o caliue e Al 27 e A e rde o ol conmies fiom
W% column 9, Column 12 calculate the infiltration which cqual to
L0852 calumn 9). Column 13 js used te show the maximum flow
Sse from column 114 enlumn 12,

S macmum flow in each manhole separalely.
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«rCAD program works

oen SewerCAD select file —» import . DXF Backoround to imiport the DXT file,

= 15.4) below shows fhis step,

e En

Tt fumming -

—_—
lmar

S ik Fratytone fr "k _
Lt Dl s Dachicyne

Swep

T Yarden
Sk Dot i 55
Ty g Dekdo rstom mab d e
= i it Ml o s agals B

e e e phehor e il T

APty ik

- e AL

czure(5.4): Importing DXF file
*) file location is then press open Jfigure(5.5) below shows this step. And figure

s line(main 2).

L N it Fsip

SEx oMecgu wnoer=e 4
. meDEEe

L | v ThigPS o Dushing o vasiy - G — =
—— = Teew T = Bl
= * Mme : Crats ovrschil el Tipe
4
- “_ Eﬂl;ﬂ- T A J._-'l:l-'-?:'-'r-‘MQ-
s Emaing = Ll e
i VAMAT A0TAD D
S pregect E\-: Fitd biairict e PEFTAE - & TR
Wy Socimen _ .
2 1= profie men P g
e —
o i s L
S Srer
N
S e
Ll
- —
—
o e S s
. e o

File: remrmid; | e 2 - .I:h-rn'l_: wtichenge Moy v

Tpan A Elﬂ =3

Fipure(S.5):Opening the DXF file =5

78




Egckaraimdc DEF & PR AL -

Fieure 5.0 main2 line

—<s pipe icon , @ MASSAEE W ill appear Lell you 1o create a project see Fpare(5.7).

s CAT By Hamrtar WERaDs

nSRG oEn ati® 8

: F — i e =l
T L : Sowiinc | utd I ]
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L

senup Progesl

1 9 A Ve i i BT Nk o i ia e

= |

Hickoes N AT IE e T L

Figurefi,?jrfruﬁTing Project




show this slep.
= SEpErcAD Ty Hiprred Mothhes

e - =%

Mo Friun WiTa

s

g .] |;':l‘5u = Fenaz Tipand TS
0.3

Te. o
1Ty the v, Sy pe= = o o e iy
2, Ue he ot aritgrm arpe — —em T 5 shzade 3T

|‘ me The soreri feed = 5 gt Sete e =s i et i oy

Pty P Foryreey ammss

P rars [ FRECH
Foeact T Tl

Brmd B
D [E14TT S =

Coemere

=igure{5.8): Defining the project

.

’ CowerCAT vy =zerTad Memoos — =

mit  Arahahy Few  Tooh rpod Hep

TgRe nBEleak®wend pALSY 5@ 7.

-’ Tamr [ A R e _ B - Ers i

Gk ta ey T WERa 0§ IS &

g0

sipe icon and connect between anhotes . ligure(5.9) below show this step.

55 ves and define the project then Press next twice . (hen select finish. the fgure(:



Figure{5.9); Creating a pipe network

\fter you connect all manhaoles , press on the out leticon and click on the last manhaole

e pross yes ta replace the manhole with outler |, the figure(3.10) helow shows the step.
8 SanaTAR By Taaras Ve, == Rl
hFeds OFeasgeeen Fsfa=» 58 7.

L | bt Fihn M e e Py o w| [
7=
&

= —

B Tyt of ey o Bel coue

L% (XTE

Clgure(3.10): Creating outlet

= your praject . then seleet analysis—w alternatives . physical properties—y odil,

ST cditing gravity pipe , sce Hgures. 1),
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Fipure(3.11): Editing dosign Paramesss

sect manhole to enter the ground elevations of manholes. then select out lef to enter 15

w1, Then press close. Figure (5,12) below shows the step.
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S orel 5.12); Tdiling design parametat
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Select sanitary (dry weather)—» odit—> manhole to salect the type of load and 1o

—r the load for each manhele | figure (5.13) below shows the step.

L 4 TenELa ] by | faesrd Mellxils
s = Te o -

NEEe 0 TaRTEE 60 #rEie 10 5.

T ] i s

z —— Tt Oy Maaih] Linedeg MEnim
o e Sonvey Dy VwaZw] Lowring

o |
CEeEe T " oAy Lowding [ < =
Saovrary (Diry Weethw] {aad Comp T T

Figure(3.13): Rditing design parameter

A8=r doing this for cach manhole press close . then seleet design constraing —s  edit to

e desipn specifications , [igure {5.14) below shows Lhe step.
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Figure(3, [4): Editing design parameier

B sicn pross save , press GO button (o Stan design then press on GO,

Sykhelow shows the step.
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Figure(5.13): Checking the design

If you have green light that mean thess isno problems in the design work , bt i you
b vellow or red light that's mean there IS problem , read the massages and fix these
= allhahd

= Aller finishing desipn werk we need to show the pips line profile , gravily pipe report

2 gravity node report Fress profile button 1o make he profile see figure (5.16) , have we
wld pul the scale of the profile, I'he profile for this pryject are altached in appendix. We
s=t the required tables by pressing tabaular report hutton see figure (3.17), and then

ose gravily pipe report and gravity node reporl . The required reports for this project are

ved in appendix.

o Sre i T e Wizt s = main
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Fipure(3.16); Creating Profile
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Figure(5.17}): Creating Tables

= 3.18) shows thie profile of sanitary main |, and gravity pipe report and gravity node

“or the same profile presenled in tables(5.2, 5.3),
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pipe Report for sanitary main 1
Node | Size Description Shape | (m/s) | (m/m)
MIT-2 200 mim Cireasliic 0.40 0.035
MH-3 200 mm Circular 1.08 0.035
MH-4 200 mm Circular 0.60 (.006054
MH-4 MH-5 200 mm Circular 0,75 0.005
MH-4 0 mm Circular 1.53 0.034572
MH-7 200 mm Circular 1.79 (.033
v MH-8 200 mr Cireulur 1.90) 0.035
MMH-9 200 mm Circular 2.08 0.035
MH-10 200 pun Cireular 2.19 0035 |
MH-11 200 mm Circular 2.35 0.035 |
MH-12 200 mm Circular 2.19 0.026119
MH-13 200 mm Circular 2.56 (.035
3 . MH-14 200 mm Circular 2.69 0.035
MH-15 250 mm Circulur 237 0,034444
MH-16 250 mm Circular 2.90 0,035
(-1 300 mm Circudar 1.42 0.005

88




Jable(5.3): Gravity Node Report for san

(m)

6+03

1190.93 0.87
165148 0.08
1992 44 .05
2546.99 (o B
297646 | 1.26
35H0.43 4
| 4337.82 1.62
504543 1.39
5874.82 52
666447 1.40
666447 0.00




5.1 Storm Water

=21.1 General

= this project. design of storm waler dramage system [or Al-Dzabriva Old City , in onder
wolve prohlem causes by the commutative Hooded storm water in the streets will be
greparad,

= this section, the computation procedures and tables are given along the drawings of
myoul.

2.2 Quantity of Storm Warer

preparing the layour of storm water drainage system the quality of storm water that
system must carry it will be calculated using the date collected about the area.

iz a gravity flow slorm waler drainage pipe for the area of Al-Dahviya Old City use
sub- main | as example this is line down in figure (5.19). Assume that the following
‘o criteria have been developed and adopled based on an analysis of local conditions
condes,

weighted unoff coefficient (C) uses 0.65.

mnlet time (t; juse 10 minules.
concentration time (t.) use equations:
L=yl (4.4)

runoll rate depending on the formula:
Q=C.iA (4.2)
runoll'inlensity use Figare(5.20).
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Solntion:

" Lay out the storm water sewer. Draw 2 line 1o represent the proposed sewer Figure (3.19).

- Locute and number the upper and lower points of the line(sum-main1),

* The neccssary computations for the slorm water sewer are presented in Table (5.4) [or

vear 2036, The data in the tables are calculated as follow:

a. The entries in colunmns | through 6 are used to identify the point location. their
numbers and the length between them,

b. The entries in column 7 used to ideald fy the sewer area, column 7 shows the partial

sewered area in hectare.

¢ The cntries in colwnns 8 through [4are nsed 1o calculate (he design ow Runoll

coefficient (C) is enlered in column 8, The partial scwer arca in hectare is

multiplied by runoff coefficient (€) and the result is given in column 9, The

cumularive multiplication of the sewercd area in heclars s multiplied by yunofT

coefficient are given in column 10, The concentration me is shown m column 11

and rainfall intensity (L/s.ha) is shown in column 12, Column 14 shows the quantity

of storm waler separately between two inlets
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CAD program works

S program works at the same sleps in
He of storm sub main |
nresented in tabley(s. s, 5.6}

Taquired reports and profiles for this project are allached

the SewerCAD Progrum, figure(5.21) shows the
» A gravity pipe réport and gravity node repord for the same

in appendix.
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ahle(5.5): Gravity Node Reportfor storm sub main |

Calculated Structure | _
Station Diameter | Total Flow | Velocity In

{m) (m) (mi/day) | (m/s)
MH- 4442 1.2 240,67 0.55
MH.-2 4416 1.2 1.059.78 (.34
M3 3492 1.2 2,033.53 1.06
MIT-4 3+70 2 300217 129
5 3+48 1.2 5,041.67 1.84
3421 1.2 6.111.86 23

7 3-07 £.2 9.466.8 .99 |
: 2-79 i2 4.125.73 .41
2-61 12 14,187.01 1.72

2400 1.2 22,079.68 187 |
0+68 1.2 23,161.54 1.9

| 23,161.54 0
97



Tabif_:[.'i.ﬁz: Gravity No@ Rﬂ for storm ;-;ub mainl_ ’
| caleulated - Structure |
(m) | (mifday) |
1.2 240,67
1.2 1,059,748
2 | 203353
1.2 0217
1.2 5.041.67
1.2 G,111.86
i RAGG.R L
12 | 913593 |
1.2 14,187.01
12 22.079.68 187 | |
1.2 23.161.54 19 |
23,161.54 0
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5.3 Septic Tank Design
£3.1 Septic tank

Assume that:

E HET=2hr
= Organic flow rate=35 m3/m2/d

Depth =3 Width (D — 3W)

2 tank (Ly=2L,), Slape of tank neariv 1:10

The suspended solid concentration 2nd BOD concentration of the influcm discharge
450 ppin, 300 ppm respectively.
Removal ratio of BOD and suspended solid is 33 %, 60 % respectively,

= 066447 =35

4l m®

2



As— WHD = W 3W
W=79m=8, and L-24 m

Sappusc that we have two septic fanks.

=1, +1L;

-1, 2L

Li=16m,and L,=8 m

The 88 concentration in effluent=200 ppm
The ROD concentration in effluent =180 ppm

(5.22) show the dimension of the septic tank.
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L sulid waste management

Sw9sd capita in Al-Dahriya gity

w00 student in school and kindergaricns
38 peblic service office

Esgertmnmen! cenicrs

S commercial markets

gatient beds {Health care centers)

sember of containet asgummng that:
i | e /day

mer of type 240 I

e of type 1100 T,

e of type 4 m°

whent is 1 houschiold

beds is 1 houschold

—ion = 4L/Cap. Day, and 24 LT mit.Day

4 in compaction truck = 0.7 101/ m3

=00,

2 0= container — .25 ton Sl

ger confainet =6 min
&S hr
for household, stadent,

ape 15, 1.5, 1.5, 3, 3, mid 1.5 respectively.
ar ol Unit * Waste Generation *Safoty

public service office, Entertamment centers. and

e of Waste Generated Daily =Numb

eacity of Compactor = Volume Of Truck * Density Of Solid In Compaction

erng Rae® Loading Rate
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= ertive Capacity of Compactor = valume Of Container * Density O Solid Tn Container

Soperating Rale
= sach unit apply below gquation:

The Total Volume of Waste Generated Dail
»afely Facior

_1 e Total Volume

y =Number of Unit * Waste CGieperation

of Waste Generated Daily of household = 38864 Cap*&UCap.Dﬂy*

i3

_ 333184 L /day
e have 8000 student and every 50 student ie | houschold so we have 160 hh
Generated Daily of st garlens

i 8

The Tatal Volume of Waste dent i sehool and kinder
— 1604h*24L/Cap. Day

— 5760 L /day

Daily of studsn in public service office

_ The Total Velume of Waste Generated

=11 #3417, Cap.Day® 1.3
=396 1. rday

aste Cenerated Daily of stodent Entertainment centets

The Total Volume of W
=5 *241_."[3311.[}31-'* 3

= 340 L /day
Daily of commereial markets

The Total Volume of Waste Generated

_ 700 *#24L/Cap.Day* 3
= 50400 L /day

We have 600 patent bed and every 2 bed is 1 honsehold so we have 2000 hir

e Trtad Volume off Waste Generated Daily of Health care cenlers
= FO0RD*MHLCap. Day® 1.5
= JO8EK L ey
The Total Volume of Wasic Generated Daily
=233 1 843700 306+360HSUAOH LB
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= 300900 L'day

—  10% confainer of type 240 L = 10%~(200900/240) = 125 container of type 240 L
~  60% container of type 1100 L =60%%(300900/1100) = 164 container of type 1100 L
0% container of ype 4 m” =30%*(300000/4000) — 23 container of type 4 m

Table(3.7):Capacity per trip

Number nominal capaeity  Leading Operating K ffective
lor container Rute Ruiite Capurity

; ton m3 (%) (%5)

| 3 0.7 90 86 17
¥ 8 0.7 00) K6 433
3 12 0.7 50 86 6.5
4 21 0.7 90 86 11.4

~  EBffsctive Capacity of Compactor — Volume of Truck * Density Of Solid In
Compaction Truck *Operating Rale* Loading Rate

=35 m3* 0.7 ton/'m3 *.9*.86 — 2.7 ton

Table(3.8): number of container

Tvpe of nominal capscity  Operating  Effective  number of
egmpaetar for container Rate Capacity  container
per Lrip,

m3 ton/m3 (%) Ton !
B 5 11 0.25 R0 0.22 12
g 1.1 023 &0) 0.22 20
12 1.1 {1.25 80 0.22 30
21 4.3 0.23 R0 .86 13

Effective Capacity of Compactor = Volume Of Container * Density Of Solid In

Container *Oparating Rate

=1 1m3*a5tnms 3 522100
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Typeof number hauling I Lreip in minnte ' AVEFAgE  AVOTHEC
compact ol time frip per capuacity
or container per _ shift pur shift
per trip  contain Fhnac G T ¢ in ton
colleei  lrangpe  time  time
ol rlalion

Min min min Min hr /
12 6 73.9 40 1139 19 34 9.3
20 6 1182 40 1382 26 2.5 10.7
10 6 1773 40 2173 36 .8 1L7
13 6 9.4 40 1184 20 33 372

“otal time{min) — time for collection — time for transportation
=40 + 736

= 113.9 mun

“otal timethr) = 1139 min *({ min / 60 hr)

= 1.9 hr

Average Urip per shift = Shift working / total time

=85114

=14 trip

Average cupusity per shift — Average trip per shift * effective capacity of compictor

=3 T*34
=03 ton



= SPark design

wca of park was by cooperation between us s an envirommental engineering and
sedent from architectural student working at the same project, but in architectural view.
capes are more than just pretly views. They can provide economic benefits and create
appealing places to live

are looking for ways to make our landscape design more sustainable, we musl taks in
‘deration these points:

we look 1o the sustainable sites; the site oversees a unique view of historical place, in
won 10 place which has a large quantity of solid waste hy converting it Lo a place
le for children to play in it, figure (5.23) show the bad condition for the site, and
5.24) shaw the landscape of small park.

Figure (5.23): Parking site prior implementation and the bad condition thers

of container for landscape distributed to limit solid waste on ground.

water quality and quantity, by making storm water collection system and
gradient in each part of park.
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Se wsed for residential purposes and in children's play arcas, picnic tables,
park benches, and lots of thing can be built hy these wheel,

B

Figure (5.25): Use wheel for ditferent uses.
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reate direct. cominriable and safe pedestrian routes Generally; main footpaths should be
enough to allow two wheelchairs to pass comfortably.

vide shade and high-quality landscaping and enhaneing Wildlife Habitat
ide children's play arcas that should be safe for them.

nead to be maintained and manaped to conserve investment,
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Chapter Six
Bill of Quantity




Chapter Six
Bill of Quantity

1. For the Proposed Wastewater Collection System

| UNIT TOTAL
0Ty PRICE PRICE
L C 5 C

. |
No EXCAVATION L_ifI

Exeavation of pipes trench in all
kind of spil for one pipe
diameter 200 mm depth and
disposing of the debris and the
lop soil unsuitable for backfll
outside the site ; _
Fxcavation of pipes trench mn all
kind of soil for one pipe
 diameter 250 mm depth and v | o1s
disposing of the debris and the |~ .
top soil unsuitable [or backfill
| pulside the sitc

Excavation of pipes wenchin all
kind of soil for onme pipe
diameter 300 mm depth and | 0 | o5
disposing of the debris and the i
top soil unsuitable for backdll
cuiside the site

Al LM | 2685

Sub-1otal : :
1 PIFE WORK : |

Supplyving, storing and installing LM | 2905 | |
Lef uPVC ' Wi

Sub-Total

i 3 : UN1 QT UNIT TOTAL
' BACKFILLING T | ¥ PRICE | PRICE

; PIPE BEDDING AND DACKFILLING |
Dhnnns_inn and material |
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Supplving and ecmbedment of
sand for one pipe diameter 8 inch,
depth uwp to 1.5 meter and
dizposing of the debris and the
top swil unsuitable for backfll
outside the site.

LM

Supplying and embedment of
sand for onc pipe diamerer [0
inch. depth up to 1.5 meter and
dispasing of the debris an8 the
top soil unsuitable for Backsll
ourside the site.

2685

128

Supplying and ecmbedmest of |
sand for one pipe dimmeter 12
inch, depth up to 1.5 meter and
disposing of the debns =nd the
top soil unspitable for Beckfil
putside the site.

Sab-Total

MANHOLES, Details according to the |
drawing

Supplving and inztalbng of precasad
manhele  including  cxcavasBon  pipc |
connectin, apocytar ooating. 25 okl | NE
iron cover and backfill ssee | MMi=n |
depth-up'te | .5m.

85

Supplving and inzialling of precassd |
anenhole | including . excavsbon  pme
connection, spoxyier cooung, 25ances | NR
imen cover and backfill, size 1200w,

depih up lo-2.5m

Sub-Total

Cromorete Surround

| Supplving and cast iren (B200) serround | “3

2 |l sewe,

!"mb-TntIl

| NI |

EXCAVATION T

-\jr And Water Leakage Test
" Air leakape e for sewer pipe Tincs |
| £10,1%40d  ldinch  occording 1o | LM
" specifications, inchuding forall t
 emporary workis,

QT

2905

UNIT

. FRICE

TOTAL

PRICE
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| Water leakoge: tests for manholes, depth |

| spoailication

up o LS moter atcording ! MR 85
specificalions, |
Wazer leakape test fur manholes | denth |
wpr o 25 meter nccomding to | NR 26

SII:-—'I_"ﬂhﬂ

Rode reinstat ment

Removing and dispose ol the zsphall anf
repasving’  and  re-Asphalums  afier
BACKFILL, rosd structure Layers
compacted busecoarse 1251295 mm
IMC‘CJ laver 11/m?, =phal Byer
S 347,

LM

28905

Sab-Tatal

Survey work

Trbpﬂgaphjcﬁl survey required fir shoo
degwings and as built DWGS s
abscluet Elev. And coordinate svsiem

LM

2505

Sub-Total
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—

2.For The Proposed Storm water Collection Systemn

No EXCAVATION

UNL
T

oTY

UNIT

PRICE.

TOTAL
PRICE

3

C

Excavation of pipes trench m all
kind of soil for one pipe
digmeter 200 mm depth and
disposing of the debrs and the
top soil unsuitable for backfll
outside the site

LM

Excavation of pipes trench in all
kind of soil for one pipe
diameter 250 mm depth and
dispusing of the debris and the
top soul unsuitable for hackfill
_oulside the site

361

Frt
—_
bk

Excavalion of pipes trench in all
kind of soil for one pipe
diameter 300 mm depth and
disposing of the debrs and the
top soil unsuitable for backfill
outside the site

236

Excavation ol pipes trench in all
kind of soil for one pipe
diameter 375 mm depth and
disposing of the debris and the
top sail unsuilable for backfill
outside the site

LM

2¥1

- Excavation of pipes trench in all

kind of soil for ome pipe
dizmeter 450 mm depth and
disposing of the debris and the
wp soil unsuitable for backfill
outside the site

LM

- Excavation of pipes trench in all
knd of soll for one pipe
diameter 600 mm depth and
disposmg of the debris and  the
“op soil unsuitable for backfll
cutside the site

406
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Excavation of pipes trench in all
kind of soil for onc pipe
diameter 750 mm depth and
disposing of the debris and the
top soil unsuitable for backfill
outside the site

Excavation of pipes trench in all
kind of seil for one pipe
diameter 900 mm depth and
disposing of the debris and the
top soil unsuitable for backfll |
outside the sile

Excavation of pipes trench in all
kind of soil for ome pipe
diameter 1050 mm depth and
disposing of the debris and the
top soil unsuitable for backfill |
outside the site I
Excavation of pipes trench in all
kind of soil for one pipe
diameter 375 mm depth and
disposing of the debns and the
fop soil unsuitable for backfill
vulside the site

LM 04

IM | 24

LM 28

Suh-Taotal

i MI'L WORK
Supplying, storing and installing e
of WPVC LM | 2345

th_u'T'nI:I.! |

= = UNI | QT UNIT TOTAL
SRR IE S T Y PRICE PRICE

PIPE BEDDING AND BACKFILLING ’
Diniension snd material |

Supplying and embedment of [
sand {or wne pipe diameter 200 ' |
mm, depth up to 1.5 meter and

disposing of the debriz and the Liadsas
top soil unsuitable for backfill
vutside the site.




Supplying and embedment of | |
sand [or one pipe diameter 230

mm, depth up to 1.5 meter and
disposing of the debris and the
top soil unsuitable for backfill
outside the site.

Supplying and embedment of
sand for one pipe diameter 300
mm, depth up to 1.5 meter and
disposing of the debrs and the
top soil unsuitable for backfll
| outside the site. |
Supplying and emhedment of
sand for one pipe diameter 3735
mm, depth up to 1.5 meter and
disposing of the debris and the , !
| top soil unsuitable for backtill | j fﬂ / |

outside the site. | / . ! J /!

Supplying und embedment of/ ! ;‘; /

sand for one pipe diameter 450 7 ( [ | | f/
=m. depth up to 1.5 meter and || LM ’ 507 I’ ,

| “sposing of the debriz and the | A ‘ '
w9 soil unsuitzble for backfll |

w=ide the site. | |

Serolying  and  embedment of r | 1

LM | 212

LM | 236

wd for one pipe diameter 00
= depth up to 1.3 meter and
sposing of the debris and the J
» soil unsuitable for buckfll

fde thie site, |
seiving and embedment of '

for one pipe diameter 751) J

8 depth up to 1.5 meter and
ssing of the debris and Ihe' b || Vi |
B =il unsuitable for: baeki{zl !
e the site: . |
cooang and  embedment  of ' ] ' =
© lor one pipe diameter 900
depth up o0 1.5 meter and
mg of the debris and the
ol unsuvilable for backfill
e the site. | | |

M 02

Lig




“Supplving and embodment of |
gand for cue pipe diameter 1050
mm, depth up to 1.5 meler and
disposing of the debris and the
top soil unsuitable for backall
outside the site.

LM

24

Supplving and embedment of
sund for one pipe diametsr 1200
mm. depth up to 1.5 meter and
disposing of the debns and the
tap soil unsuitable for backfll |
outside the site. |

LM

Sub-Total

MANITOLES, Details according 1o the |
drawing

Supplving and installing of precasted
manhole  including cacavation pipe
connection, epoxytar coating, J5-ton cast
jron cover and heckfill size 1200mm,
depth up to 1.5m,

NR

ad
e

Supplying and installmg of pracasted
manhele  including  cecmvation  pipe
vonncotion, spusyviar coating, 15-i00 cast
iron cover and backfill sive 1200mm.
depth up 10 2.5m.

45

snb-Toutal

Concrete Surround

Supplying and cast iron (B260) sarround
fiar sewer. |

snh-Toral

EXCAVATION

UNIT
PRICE

TOTAL
PRICE

Afr And Water Leakage Test

Air lcakage test for sewer pipe lings
A li12and  dinch socording ©
specifiations, including far all 1
anporary works.

Water leakage wats for mantmles, depth
up w13 meter agcordme 10
specilications.

Water leakage test for manholes , depih
ap  to 23 meter accerding 0
specification

Suh-Total

Rade :-ein_mtment
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—lr:gﬂ dispose of the asphalt anf
=mmesny  2od  re-Asphalting  afies
EBROEFT L. road stngture  layers
mpacted bacecoarse 125+125 mm, LM | 2445
ML by 1lim? msphalt  |ayer '
S 147). | . |
Sub-Toral

¥ i Survey work

Spesaphical survey required for shop
Sewmss and as buill DWGS using | LM | 2445
it Elev, And coovdimate svstem

. . ) J
Sub-Totsl | ] |
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2. For the Proposed Septic fank:

A : UNIT TOTAL
2 UM ory | PRICE PRICE
SO $ | C
A Septic Tank . : L
A1 Volume of sepric tank M | 555.4 |
i '|
4 For the Proposed Solid Wasle management:
e UNIT TOTAL
o || QrX PRICE PRICE
BolE el €
Containcr I
Type 240 L NR | 125 ,
Type 1100 L NR_ 164 |
| Typedm’ NR | 23 !
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Chapter Seven

“"Conclusions and Recommendations"




CONCLUSIONS

= this project. the trial is done make an environmental asscasment for Al-Dahriye Old
=¥ n wddition to make a design for wastewater and etorm ater collection systems
e the coming 35 years , The main conelisions drown from the present study are
smmmarized helow:

b= environmental condition m Al-Dahriya Old City is assessed in bad condition,
&= absence of sunitary systems. and an absence of solid waste management.

= Al-Dshriya Old City like other city in Palesting has no sewape facilites. The
#=ople are using latrines, and cesspits . The wastewater has heen seeping into the
=and through the over flow of the deleriorated cesspits and latines, causing series
swronmental snd health problems,

-5 proposed wastewaler and storm water systemns covered all of the arens of Al-
—wsnva Old Ciry and the two svstems are done by eravity.

~ 5= septic tank lor whole area is with volume equal 555.4 1y’ and it design in order
Ve environment.

1 a solid waste tnanagement to aveid random landfilling, and design small
it the old damping site in order to save environment, heritage and vegetation
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RECOMMENDATIONS

. This study was done for Al-Dahriya Old City and we recommend (o make a
complete study for all old cities in Palestine,
. A cooperation with architecrural and civil engineers 1s in high need and very

usc fall to make a good assessment,
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APPENDIX

(A)

o WASTE WATER QUANTITY TABLES

¢ STORM WATER QUANTITY TABLE




First: Waste water quantity calenlation

Example on caleulation of waste water quimtity for manhole rumber 1 to manhole
number 2;

* Unit sowage = waste water « Pop density

Waste water = 0.8* water consumption
=0.8% 100/1000

3

s m
* Waste water = (L0§ ¢.day

: lati
* Pop density = EL—HE—"

= Population growth=3, 5%

ot
p=5(1 e

- 25
Pop 2040 = 1772 (1 +Ti:£u)
Pop 2040 =4188 Cap

* Arca of Old City = 44.82 dounum,

2o N af floorsNo ol #ousorary indisiass]
* Pop Present densily e

s BAFIHE
Pop densily = e

Pop density = 192.24 Cap /dounm

* Pop Furure density

i o
ﬂf = Dp (1 +Iaa
Fop Future density —
3.54%°
D. = 19224 s
i (l+1ﬂﬂ)

Of = 454.31 Cap/ dounm




Rt sewage = (). Qu+ 454.3 =36.34m* /day.dounum

=eremental area js the expected area for each manhole.
%2 is the sum of al] previous macholes areq.
-

Q Average = Unit sewage * Total Ares

=36.34 * 0.06

* Q Average =2.18m* /day

Peak 7 = 25
*  Peak factor 15+W

. , 25
Peak factor= 1.5 + ot
Sk factor = 3

Sctor should be less than 3

(0= Peak factor # Qavg

=128
=6.54 m? fday

on = 0.1 * Qavg
=] =X fu
n=022 m'"",f‘duy
verage = Infiltration + Qavy
=0.22+2 18
ge=2.4m" /day
= Infiltration + Qmax
=022+ 534

=676 m3 fday
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Second: Storm water quantity calculation;

Example on caleulation of storm water quantity for manhole number | to manhale

number 2

* Pipe length =103.67 m.

¢ Tributary arca = 0.64 m=2.

* Runoff coefficient = 0.65.

* CA-0416ha,

» YC.A=0416ha

* Concentration lime (Te) =ti +f
¢ ti= 10 min.

Dista
=215
Velacity

10367 ey |
I'F=_1“.¥;" = 1.728 min.

¢ Te=10+1.7311.728 min.

* Rain Fall intensity = 71 62 -"hi:f

; !
Ram Fall intensity — 169,117 =7

Qmax =C.1.A

Omax=0416 %100 117 %

=82.85-
5
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Sanitary main |

Gravity Node Report

Caleulatad
Station
(m)

Label

Ground
Elevation [m)

Structure
Diameter

Taotal Flow
(m'/day)

Velocity In
{m/s)

512

M- 6483 64404 | 676 | 322
MH-2 | 6+52 6028 | 12 175 0.50
MH3 | 603 639.9 L2 | 19306 | o051 |
MH4 | §+78 639.79 12 | 51998 | pes
MH-5 5+53 63971 1.2 373.14 0,70
MH.6 5413 §39.53 12 | g6l | osr
| 44 636 25 12 | 119093 | 087 |
4+14 63336 12 | 165148 0.95 |
| 3+64 630 94 12 | 199244 | 505 |
3+14 28 12 | 254699 .17
| 2:65 62637 12 | 297646 | 125 |
| 2415 624.99 12 | 358043 41
1460 e | i 4337.82 2
1+19 | 620 1.2 5045.43 B |
| 0476 619.07 1.2 587482 | 18 |
0+42 | 61734 | 1o 6664.47 L%
' 6664.47 0.0¢




vlﬂty pipe Report

MH-1 1-2 "uu mm 0.40 0.035
MH-2 MH-3 200 mm Circular 1.08 0.035
MH-3 MH-4 200 mm Circular 0.60 0.006054 |
MH-4 MH-5 200 mm Circular 0.75 0005 |
MH-3 MH-6 200 mm Circular 153 | 0034572
MI1-6 MH-7 200 mum Circular .79 0.035
MIL-7 MH-8 200 mm Cireular 1.90 0.035
MH-§ MH-9 200 mm Circular 2.08 0.035 |
MH-9 MH-10 200 mm Circular 2.19 0.035
MH-10 WH-1 1 200 mm Circular 235 0.035
MH-11 MH-12 | 200 mm Circular 219 | 0026119
MH-12 MH-13 | 200 mm Circular 2.56 0.035
MH-13 MII-14 200 mm Cireular 2.69 0.035
MH-14 MH-15 250 mm Circular 277 0.034449
MH-15§ MHE-16 250 mm Circular 2.90 0.035
MH-16 0-1 300 mm Circular 1.42 0.005




Sanitary main 2

Gravity Node Report

station | Total Flow | Velocity In

Label (m) | (mY/day) | (m/s)
MH-| 4+64 10.58 0.25
\H-2 4+52 12.91 0.26
L MH-2 4+45 27.36 0.31
VH-4 4136 39,10 .34
MH-3 4+12 64 .67 039
MIL-6 486 $8.10 0.42
MH-7 1150 121.18 0.45
MH-8 103 146.35 048
V-9 2483 [84.41 0.51
- 10 2457 22230 01.54
- 11 2420 275.16 0.57
MEH-12 1+86 318.90 (.50
L 13 |=71 380,00 0,62
14 1+51 430.07 0.64
215 1438 503.12 0.67
16 0.90 557.85 0.69
=17 {165 63734 a2
218 (.42 695 81 oS
0| 693,81 (]
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ravity pipe Report l
Section Saiton [ vaki] spa
el | | sizeDescription |  Shape | (m/s) | (m/m)
| MH-1 MI-2 200 mm Circular 0.6 0.075587
.2 MH-2 MH-3 200 mm Circular 0.6 0.063411
.3 MH-3 | MH-S . 200 mm " Cireular 0.6 (0359 !
- MH4 | MH-5 _ 200 mm Cireular 0.69 0.0350 |
P-3 MII-5 MH-S | 200 mm Circular 0,79 0.0359
i MI1-6 MH-7 | 200 mm Circular 0.88 0.0359
L7 MH-7 MH-8 200 mm Circular 0.97 0.0350
MH-8 MH-9 200 mm Circular 1.03 0.0339
MH-2 MH-10 200 mm Circular .1 3o | E
MH-10 MH-11 200 mm Circulur 1.39 0,064723
MH-11 MH-12 200mm Circular 125 | 0.0359
MH-12 MH-11 200 mm Circular 1.3 0.0359
MH-13 MH-14 200 mm Cireular 1.37 0.0359
MH-14 MH-15 200 mm Circular 1.43 0.0359
MH-15 MILl6 | 200mm Circular 149 | 00359
MII-16 MiL-17 200mm Circular .54 0.0359
MH-17 MIl-18 200mm Circular 1.6 0.0359
Mi-18 0O-1 . 200 mm Circular .65 0.0359 A
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nitary main 3

Sravity Node Report

Calculatad
Station

j
Elevation {m)

Structure
Diameter
(m)

Total Flow
(m*/day)

1 | 699 63

0.26

2 | &g 8337 | 1; | 077 032 |
Mi3 | o1 | ena 1 12 [ aar ] 038 |

M4 | grag | 8227 | 3 | 5208 | 043
S | %23 | ep G T e
Ho | 305 Dl ke [ 1 | ame 060 |
9 | Sad | Vense T — O O T
HE | 4% | e T 15 62053 | o1
AMH-9 drd6 | —g3g | 12 | 799 a7 —
MH-10 | 399 | s — 1 12 | o7 | g =
-11 > 1 G 1> | 165 . |
1112 a5 T30 T 144176 o |
TR 2457 | 6123 1.2 1964.78 s |
MH-14 T T ‘[ 237328 | i3 |

L5 | il | e 12 ae031m 127
L6 | 1400 | moss 1.2 | 3480.11 17 |
17 | exe [T el 15 &ﬂjﬁ'—:'_:__'_:____]

i L o 6032 | | 4235.63 - f

1.2

[ 1378




avity pipe Report

Node Node Size Description shape | (mfs) | (m/m)
Pl | MIL] MH-2 200 mm Circular 060 | 0.039866
B2 | MH2 MH-3 200 mm Circular 0.65 (036768
-3 MH-3 MH-4 200 mm Circular (.60 (L015626
= MH-4 | MH-5 200 mm : Circular 0.60 f.01077s
35 MH-5 MH-6 200 mm Circular 0.86 0.015779
MH-6 MH-7 200 mm Circ ular (.81 0.DOR95H
MH-7 MH-§ 200 mm Circular 0.70 005
MH-§ MH9 200 mm Cireular 1.40 0.02472
MH.-9 MH-10 200 mm Circular 2.21 0.0%
MII-10 M-I | 200 mm Circular 242 0.08
1 MH-11 MII-12 200 mm Circulas 2.52 (.08
2 | MHAZ MH-13 200 mm Circular 144 | 0.060667
3 | MH-I3 MH-14 200 mm Circular 2,04 0.08
4 MH-14 MH-15 200 mm Circular 1.76 0.016768
MH-15 MH-16 200mm Circular 1.43 0, 008693
b MH-16 MH-17 250mm Circular 1,29 0.005796
MH-17 | (-1 300mm Circular 1.29 0.003




Sanitary sub main 1

Gravity Node Report [
Calculated | Ground Stroefure | Total Velocity
Label Station | Elevation | Diameler | F’I‘mv In [m.fs-}
(m) {m) (m) (nt’/day)
MH-1 1+35 599,78 1.22 2,25 0.16
MH-2 1+29 65926 1.22 563 0.2
MH-3 1425 65734 1.22 15.72 D27 ' 1
MH-4 1+17 E58 04 122 2295 0.3
MH-5 1+14 65576 1.22 38.96 0.34
MH-8 1+08 65175 §.22 57.56 0.37
MH-7 1+00 848 82 1.22 21.03 Q.41
MH-8 0+95 §47.06 1.22 113:22 0.45
MH-9 0+a7 §45.99 1.22 140.03 047 q
MH-10 | 0+82 645.92 122| 188.08 0.51 l
MH-11 0+70 845 1.22 229.24 .54
MH-12 0+82 64424 1.22 299.06 gs8
MH-13 D+48 el 1.22 350,28 081
MH-14 0+36 643 8 122 430.81 0&s
MH-15 | 0+21 643.1 1.22 487.35 o.87
MH-18 | 0+089 6429 1.22| 569.25 o7 _
0-1 6429 £69.25 g i
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Gravity pipe Report

Label Upstream | Downstream | Section Seﬁl_inn f,;;:::f: H};i;;:lm
Nude Node Shape Size (nvs) (m/m)

P-1 MH-1 MH-2 Circular | 200 mm 1.58 0.08583
pP-2 MH-2 MH-3 Circular | 200 mm 0.64 | 0.150888
P-3 MH-3 =2 Circular | 200 mm 0.86| 0150822
P-4 M H=4 MH-5 Circular | 200 mm 0.97 | 0.152144
P-5 MH-5 MH-5 Circular | 200 mm 1.43] 0151493
P-6 MH-6 MH-7 Circular | 200 mm 1.28 | 0151504
F MH-7 MH-8 Circular | 200 mm 142 | 0.153103
P-5 MH-2 AMiH-8 Circular | 200 mm 154 | 0143185
P-2 MH-& MH-10 Circular | 200 mm 0.63 | 0.010375
P-10 MH-10 MH-11 Circular | 200 mm 1.44 | 0.077695
P-11 MH-11 MH-12 Circular | 200 mm 1.87 | 0.100658
P12 MH-12 MH-13 Circular | 200 mm p.a5| 0.016275
P-13 MH-13 MH-14 Circular | 200 mm 0.77 0.00817
P-14 MH-14 MH-15 Circular | 200 mm 163 | 0.054374
P-15 MH-15 MH-16 Circular | 200 mm 1.4 | 0.017052
P15 MH-16 0-1 Circular | 200 mm 0.77 ]| 0.005488




sanitary sub main 2

r Gravity Node Report
Calculated | Ground | Structure | Total
Lahel Station | Elevation | Diameter Flow
(m) (m) (m) (m’/day)
viH-1 | 2431 549.6 1.2 17.62
viH-2 =i H48.2 1.2 22.08
viH-3 1+51 B4R D3 . 41.88
dH-4 | 1453 645.45 2 55.57
IulH—fi | B 644 00 2 0854
AH -6 0-08 f42.00 2 124.18
All-7 (+75 641.00 2 184,43
ik]-3 (57 SRR LY ) 232.2
M9 | o+36 637.72 2| 20872
)1 637,72 208.72
Gravity pipe Report
[abel | Upstream | Downstream | Section | Section H’i:““
Node Node Shape Size Eaaianh
- MH-1 MH-2 Circular | 200 mm 9965 [
2 MH-2 MH Circular | 200 mm 5| 0.0655605 |
3 MH-3 MH 4 Circular | 200 mm 34| 0.059907
& MNH-4 MH-3 Circular | 200 mm i
= NH-5 MH-4 Circular | 200 mm | SO
-b MTT-6 MH-7 Cireular | 200 mm ! SE59
=7 MII-7 MH-8 Circular | 200 mm ISOT36
& MI1-8 MH-9 Circular | 200 mm | 71152
-9 MEH-9 O-1 Circular | 200 mm 06067




Sanitary sub main 3

Gravity Node Report

Calculated | Ground | Structure Total Valosity
Labcl Station | Elevation | Diameter Flow % o J';'j
(m) (m) (m) (m/day)
MH-1 2+85 644 97 Y 27.13 0.31
MH-2 2+42 g44 57 1.2 4859 0.36
MH-3 2+15 642 899 1.2 TETIT 41
MH-& 1+949 B35 45 -2 11297 0.45
MH-5 1+64 63456 120 1589 048
MH-5 1+34 B34.04 1.2 23031 0.54
MH-7 1+04 630 1.20 280.71 0.57
MH-8 0+64 625 1.20 353 .67 081
MH-3 0+38 623.8 1.20 504,72 087
0-1 6238 504,72 0
Gravity pipe Report
Upsircam | Downstream | Section | Section A:w Elic
Label | ““Node Node || Shupe | Sk B
(mis) ==
P-1 MH-1 MH-2 Circular | 200 mm 6] QO3S
P-2 MH-2 MH-3 Circular | 200 mm t1 0086032
P-3 MH-3 MH-4 Circular | 200 mm 122 | 0100803
B4 MH-4 MH-5 Circular | 200 mm 1.37 | 00Ds51
P-5 MH-5 MH-6 Circular | 200 mm 107 | DOSTISS
F-8 MH-& MH-7 Circular | 200 mm 1685] 0100661
F-7 MH-T MH-8 Circular | 200 mm 1.78 | 0100651
P-8 MH-8 MH-9 Circular | 200 mm 146 | T.045520
P-B MH-4 0-1 Circular | 200 mm 074] DOS5I1




Sanitary sub main 4

B . -

Gravity Node Report
Cﬂ_ll:u!areﬂ Grnul:ld Structure | Total Veloiit
Lahel bt;mnn Elevation | Diameter Flow I lm.’sl}
(m) fm) {m) (m/day)
MH-1 0+82 | &4ssg 122 11.4 0.25
MH-2 O+50) 45 74 122 21.058 0.26
MH-3 0446 645 4 1.22 b5.48 0.38
MH-4 U+31 64117 1.22 81.09 0.41
MH-5 0+26 640 47 22 136.45 0.47
MH-B 0+15 637 28 1.22 168.98 0.5
MH-7 C+11 §36.04 22 230.18 0.54
MH-8 Q+06 534.23 1.22 271.11 0 f-;
-1 634 23 27111 0
Gravity pipe Report
[ abel L'I-‘!Ei.renm [lmu_;mrnm Section | Section :: H"':Elilm
' Node Node Shape Size (= :Hd (/)

P-1 MH-1 MH-2 Circular | 200 mm D78 ] D 150416
P.2 MH-2 MH-3 Circular | 200 mm e S1743
P-3 MH-3 MH-4 Circular | 200 mm 28 | 0 $50831 |
P-4 MH-4 MH-5 Circular | 200 mm 13] 1M
P.5 MH-5 MH-2 Crroular | 200 mm 186] o 151873 |
P-6 MH-G MH-7 Circular | 200 mm 177 ] £155331
P-7 MH-7 MH-E Circular | 200 mm 195 155830
i MH-& o-1 Circular | 200 mm 062! ooesee




Sanitary sub main 5

Gravity Node Report

: Calculated ; GCround S‘I:mr.:tnrn Tﬂﬂ] Velocity
Label Station | Elevation | Diameter | Flow In o)
(m) (m) (m) (m’/day)

MH-1 3447 637.59 1.20 45,80 (.35
nH-2 2497 636.09 1.20 52.24 0,37
MIT-3 2488 63504 1.20 1.57.35 0.45
MITT-4 2438 635 1.20 20771 0.53
MI-S | 1407 634 98 120] 3222 0.6
MII-6 1-+63 63447 120 410014 0.63
Mil-7 | 1+42 630 120 569.53 0.7
MH-§ 1115 623 12 65228 0.7
MH-% (78 620 12 868.73 0.79
MH-10 | D45 613 1.2 35906 0.X1
-1 613 034,96 ]




Gravity pipe Report

Labal Upstream | Downstream Sfcﬁr.'m Swz_ﬂan H’;ﬁ‘{;‘
: Node Shape Size (m/m)
P-j MH-2 Circalar | 200 mm 0.03
P-2 AMH-3 Circular | 200mm 0018596
p-3 MH-4 Circular | 200 mm 0018451
P Mii-3 Circular | 200 mm 0.005693
-3 MH-$ Circular | 200 mm D.U784209
P-6 MH-T Circolar | 200 mm 0.}
P-7 MH-§ Circular | 200 mm 0.1
P-y MH-9 Circular | 200 mm 0.1
P-9 MH-10 Circular | 200 mm 0.1
2-10 (-1 Circular | 200 mm {1.00S5




storm main 1

Gravity Node Report
C al_cn!ateﬂ G!‘ﬂﬂl‘lﬂ Structure Taotal Velocity
Liabel Stativn | Elevation | Dianmicter I-'Ipu. 5 (o)
(m) (m) (m) (m*day)
! MH-1 208 4494 1.22] 3031826 228
MH-2 [+70 630,70 1.22] 57356025 249
MH-3 | +5% &30 5% 122 T0.963.17 2492
MH-4 =39 &35 51 1.22 | 129,069.74 3.37
MH-5 (=04 628 45 122 | 160.180.13 3.07
MH-6 (=61 51499 1.22 ]| 167.466.37 3.17
MH-T 051 622 32 1. 22 | 240.998.02 3.37
M-8 0+27 620.01 1 22 | 268.443.45 3.13
0O-1 620.01 268,443 45 0
Gravity pipe Report
| Av
' Label Upstream | Downstres | Section | Section iﬂi {"::1; ::;:“:
Node m Node Shape Size Velaecit (avm)
¥ (ms)
P-1 Mii-1 MH-2 Circular | 450 mu 2.67 0.01
P-2 MH-2 MH-3 Circular | 600 mm 3.17 0.01
[*-3 MH-3 MH-S Cireular | 600 mm 25 |
P-4 MH-4 MH-5 Circular | 750 mm 3.77 (1.4
p-5 MH-5 MH-6 Crreular | 900 mm 4.11 0.1
J P-6 MH-6 MH-7 Cireular | 900 min 4.14 0.4
P-7 MH-7 MH-§ Circular | 10530 mm 455 0.01
P-8 MH-E 0.1 Circular | 1200 mm 3.58 0005
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storm main 2

Gravity Node Report
Calculated | Ground Structure | Total | . . .
Label ﬁtnti.un Elevation | Diameter Flow In [m-'sh}
{m) (m) {m) (m*/day)
MH-| 1+43 36014 122 ] 135742 (.91
MH-2 1+3b 656.03 122 237432 .13
MH-3 1435 653548 1.22] 3.715.37 1.45
MIT-4 1+27 654 .50 1.22 | 6,709.01 24
KH-5 i+12 657 1N 122 ] B.564R.71 309
MH-6 0+02 &50.08 122 ) 9.602.77 343
MH=7 0+82 Aeih 22 122 | FLG54. 9% 267
MIT-8 =73 635590 122 | 14.200.27 1,72
MH-9 038 645,78 1.22 | 16,700.92 80
MH-10 | 043 644.33 122 | 16,872.69 9
MH-11 | D421 643 44 122 | 18.420.04 T
(-1 643,44 18,420.04
Gravity pipe Report
: ; Average | Comstrucic
Liabel Upstream Dm Section &eﬁ'ﬂun Velocity d Slope
: Node m Nede Shape Kize (') o)
|
p-1 MH-1 MH-2 Circular | 200 mm 1.61 NS
p-2 MH-2 MH-3 Cireular | 200 mm 3 0.673
P-3 MH-3 MH-4 Cireular | 200 mm 34 0.073
[ p4 | M4 | MH-5 Circular | 200 num 3.94 LIE,
'ps [ Mii-s [ ME-5 { Circular | 200 mm 415 1073
25 [Mil6 MH-7 Circalar | 200mm | 421 007 )
= E MH-5 Circular | 250 mm 4.53 0.073 |
P-3 MII-B NH-9 Circualar | 375 mm 139 0.02956
P9 MII-9 MH-10 Circular | 375 mm 103 .073
F-10 MIL-10 MH-11 Circular | 375 mm 4.06 0.042569
P-11 MH-11 0-1 Circular | 450 mm | 84 0.005




storm main 3

Gravity Node Report

Calculated | Grownd | Structure Total
Label Station Elevartion | Diameter Flow
(m) {m) () (m¥eday)

Velocirs
In (mvs)

43.50 D35

MH-1 6103 633.68 I
MH-2 548! 63222

a

301217 1.24

MH-3 kg i 63222 7 A78.45 1.43

MH-4 5=4il 531.32 12,046,456 [.59

i il N =Y

MH-5 | 5:07 630,83

15,606,20 10

I e 30.83 1 8,807.30

(0 NI S O Y

MH-7

-
-
o
L
¥
iy
o
-
)
. .-.J
L =]
ot | hnad | oot
Ja
.

MTI-8 2+85 62 05
MII-9 2-0Y 6135 2| 4395944 2.13
MIT-10 | 2+51 612.5 =] 47,1413 2.2

MH-11 [-+537 Ol 2| 6349043 2.67
MH-12 | 1-01 G035 | I2 L'F'T;!}ﬁi'.i..";'i 2.74
MH-13 | 0+50 o | 121 131,137.55 292

Q-1 e 131.137.55
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Gravity pipe Report

Lahel Upstream Downstream | Section | Section ::EE; Constructad
Node Node Shape Size ('s) Slope (mw'm)
P-1 MH-1 MH-2 Circular | 200 mm 0.47 111}
P-2 MH-2 MH-3 Circular | 300 mm |24 0005
P-3 MH-3 MH4 Circnlar | 300 mm 1.92 0.01
P-4 MH-4 MH-5 Cirenlar | 375 mm 2.17 0.0l
P-5 MH-3 MH-6 Circular | 430 mm 1.78 o0
P-b MH-6 MH-T7 Circalar | 4530 mm 242 008
P-7 MH-7 MH-8 Circular | 450 mm 2.68 0.01
P-4 MH-8 MH-2 Circular | 600 mm 294 00t
P MH-9 MH-10 Circular | 600 mm 2.99 0.01
P10 | MH-10 MH-11 Circular | 600 mm 3.04 0.01
P-11 MIl-11 MH-12 Circular | 600 mm 322 (.01
P-12 MH-12 MH-13 Circular | 750 mm 3.63 0.01
MI-13 0-1 Circalar | 900 mm 2.08 0.003




rm sub 1

vity Node Report

Calculated Structure
Station |  Ground Dizmster | Total Flow
(m) Elevation {m) (m*/day)
4+42 639 % 240.67
1.2
4+16 655 i 1,059.78 ost |
302 sem | 203353 | 1.6
3+70 | 655.47 L 3,102.17 1.29
3448 | 651.65 1 5.041.67 .84
3121 649 81 i 6,111.86 2.2
3H07 | 646.95 = | 846681 | 109
279 643,81 ' 513573 | 1.4]
| | J: J |
[ 261 | 645381 | 14.187.01 .72 |
L | =
| 2+00 | &4309 | 22,079.68 187 |
| i2 |
{ {-68 6331 ‘ 23,161.53 19
1.2
| 643 23.161.54 N
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Gravity pipe Report
J I Average | Constructed
Upstream Downstream Section Section Velocity Slope
label |  Node Node | SizeDescription shape | (m/s) | (m/m)
P-1 MH-1 VB 200 mm Circular 113 0.030769
P2 MH-2 | M3 200 mm | Circular 252 | 0.085792
P-3 MH-3 | MEH4 200 mm . Circular 27 0.061318
L P-4 MH-4 MH-5 200 mm Circular 3.63 0.1
| -5 MH-5 MH-6 200 mm Circular 3.52 0.0646%1
P-6 MH-6 MH-7 | 200 mm ___ Circular 4.34 0.1
L P-7 MH-7 MH8 | 250mm Circalar 342 | 0042707
' P-§ |  MHSB MH-9 375Smm Circular 1.56 0.005
P9 MH-9 MH-10 375mm Circular 331 | 002761 |
F-m MH-10 MH-11 450mm | Circular Z17 D.006884 |
11 | MH-11 01 430mm | Circulsr 1.5 0.005




Storm sub 2

Gravity Node Report

Caleulated Structure
Station Ground Diameter | Total Flow | Velocity In
{m) Elevation [m) (m) (m?/day] m/s)
2+45 629 A5 1.582.59 (.96

3.596.18

3.017.85 |

R 22655

10,750.37

18,434.64 |

1.7

18,434.64

g

Awerage | Constructed
Downstream Section Saction Velocity Slope
Node Size Description Shape (m/s} {m/m)
MH-2 ! 200 mm Circular 1.54 0.015714
2 MH_3 200 mm Circular 217 | 0022615
MH-L 200 mm Circular (.05
MH-5 200 mm Circular 145 0.05
MH-6 300 mm Circular 2.68 0.019157
MH-7 300 mm Circular 434 | 005
7 0-1 £30mm Circular 1.84 (0.005 J




Storm sub 3

Gravity Node Report
Calculated Structure
Station Ground Diameter | Total Flow | Velocity In
Label (m) | Elevation(m) |  (m) (m*/day) (m/s)
|  2=86 6459 2.509R.26 I8
_ MH-1 ] I — | L2 |
=50 645.73 53.064.03 155
MH-2 i | 1B
230 5443 7.3499.40 2.0
| MH-3 - 1.2 ==
' 2102 639,58 QE1T. 72 22T
MH-4 1.2
| ey 1+66 634.67 X 12.673.08 2.08
= [ 140 633.92 20,138.20 a2
| NHS _ | 2 |
' I-+015 iR 21,902 .54 348
| MH7 _ 1.2 e
[ 0465 | 625 22.379.57 .33
MH-8 | | 12 B
0141 5238 35.460.39 1.92
MH-9 1.2 |
£23.8 35,460.29
-]

Sravity pipe Report
1 Average | Constructed
Upstream Downstream Section Section Velocity Slope

Label Node Node Size Description Shape (m/s) {m/m)

8 p-1 Mil-1 MH-2 200 mm Circular 2l 0.006182
P-2 M2 | MH3 | 200mm Circular 261 | 0.029966
p3 MH-3 _ MH-4 | 200 mm | Circular 3.45 0.05
P-4 MH-4 MH-S | 250mm Circular | 376 0.05

75 | MHS | MH6 | 300mm  Cireular 322 | 0027917
P6 | MHG | MHI | 300mm Circular 446 0.05
p-7 MH7 | MH-8 300mm Circular 4.52 0.05

P8 MH-8 MH-9 300mm Circular 435 | 004649
PS | MHQ 0-1 | 600mm Circular 234 | 0.00802
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—
Storm sub 4
| Gravity Node Report
Calculated Structure
Station Ground Diameter | Total Flow Velocity In
Label (m) Elevation [m) (m) {m/day) {m/s)
| 2+1] 649.99 1,464,07 0.94
. MH-I 17 |
| 1464 646,48 | 4 264, ! =
MH2 | ) 46.4 [ 13 264.41 | L.
| 1+33 643.79 7,704.40) 2.76
VH-3 | .2 | |
(06 640.74 | 12,313.46 | 2.82
| M4 1.2
| 0+47 637.6 13,838.21 1,17
e MH-3 | | I 1.2 =) | |
| 0132 BIRTY | | 14.806.7% | 3.30
| MH-§ | 1.2 |
0+18 63382 | l 16.091.52 1.85
|  MH-7 | 1.2 |
| 633,82 | 16,091,352 0
| -1
aravity pipe Report
Average | Constructed
_ Upstream Downstream Section Section Velocity Slope
Label Node Node Size Destription Shape {m/s) (m/m)
P-1 MH-1 MH-2 200 mm Circular =29 0.05
P-2 MH-2 MH-2 200 mm Circulsr 3.06 0.05
| P-3 MII-3 MH-4 _' 200 mm | Circular 3.47 0.05 |
P4 Mii-4 MH-5 f 250 mm Circulas 3.95 0.03
L P-5 MI1-5 | MH-6 250 mim Circular 4.02 0.05
P-6 MH-6 MH-7 250 pam Circular 4.05 0.05 |
P-7 MH-7 O 375mm Circular 1.99 0.007056




Storm sub 4

Gravity Node Report
| Calculated Structure
| Station Ground Diamster | Tatal Flow | Velocity In
Label (m) Elevation (m) (m) (mv’/day) (m/s)
2+11 649,99 | 1.464.07 0.94
MH-1 1.2
1460 | 646.48 | 43644 1.6
MH-2 | 12 |
=34 | 643,76 7.704 44 176
MIL3 _ 2 1.2 ke
(96 640,74 12.313.46 2.82
W14 1532 |
B 0=—47 B37.0 13,838.21 3.17
MH-35 | 2 -
0+32 635.71 |4.804.78 1.39
MH-6 2 |
018 631.82 16,091.52 25
MIE-T 2
633.82 16,091 .52 -
0-] |
iravity pipe Report
Averags | Constructed
Upstream Downstream Section Section Yalooty Slope
1abel MNode Node Size Descriptian Shape {m/s) (m/m)
P-1 MH-1 MH-2 200 mm Circular == 00 |
02 | MTT-2 MH-3 200 mm Circular 3.06 0.03
B3 NH-3 MH-4 200 mm Circular | 347 0.05
P-4 MI1-4 MH-3 250 mm Circular 3.95 0.05
2.5 MH-$ MI1-6 250 mm Circular 4.02 0.05
2. MH-6 MH-7 250 mm Circular 415 0.05
P-7 | MH-V O-1 375mm Circular 9% 0.007056
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rm sub 5

vity Node Report

Calculated Structure
Station Ground Diameter | Total Flow
Labal (m) Elevation (m) {m) (m?*/day)

+47 637.59 7. 760.60 1 E5
MH-1 | 12

=87 | 63622  I5.087.67 | 239
MH-2 2 |

1489 | 63443 27,229.73 1.73
NI 1.2 |

1+67 634,43 | | 32757571 1.86
M- 1.2

1-15 625 3336840 187
MH-5 _ 1.2

0=80 6210 35.179.59 1.62
Mi1-6 .

620 35.170.50 0

0-1

vity pipe Report

Awerage | Constructed

Upstream Downstream Section Section Velocity Slope
| Nade Node Size Description Shape (m/s) (m/m)

MH-1 MH-2 250 mim Circular 267 0023736

MH-2 MHES3 373 mm Circolar $ 32 0.019674

|

-3 . "v‘l_li_:"r MH-4 &0 mim Circular 205 G005
L4 | MH-4 MEH-3 500 mm Circular 4.57 0.049
& | MHS MH-6 500 mm Circular 5 0.049
6 | MH-6 0-1 600 mm Circalar 2.18 0.005
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