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Altlempt First

(Qy: Connect between the sentences in the left column with the suitable and compatible sentences

in the right column.

{20 Marks)

Nol _ _ Left Column__

2 | Revers and streams

3 | Prisimatie channels

Por a rectangular channel , V=3m/sec and y=0.6m
6 Porhydraubc jump in rectangular channel e, =3, 1623

9 | lncreasing the canal capacity
, :
10 |-kxr=5

0

I | Abagiven section of a channel the depth ol Mlow does not chinge with drﬁlum‘:‘i A | ya=dy,

| No| Right Column

B | Steady jump

| € One half of square _
D | Rapidly varied flow

_l E | Lining of channel
| _F | Antificial channels

G| Uniform flow
_H_Mild slope
I | Super critical flow

| J | Nawral chzl_nm:lh'

: Fora trapezandal channel of bed width (B) {4m), the depth of flow (v) 1s (1.2m) , the bed sloe of

this channel (5) 15 (1 in 2000, the side slope (Z) is 1L.AHE V) and Manning's coelTicient (n) s
(0.015). I is desired to inerease the discharge 1o a maximum value by changing the dimensions af’
the section with keeping the same value of the cross section area. hed slope. and roughness
coellicient. Find the new dimensions of this channel and then find the increasing in the

discharge.

(20 Marks)

st Water Now in a rectangular canal of bed widith (B)) equal to {2.4m) and depth of flow (v} equal to
(Im). At a given section the bed width of this canal was reduced 1o (B2 equal to (1.3m) and the
depth of Tow (ya) s (0.85m ). When a hump with depth (h) cqual to (0.2m) 15 fixed at the throat
section (section 2), a eritical depth (v,) occurred over the hump. Find the normal depth at (seetion

Ly after fixing the hump,

(20 Marks)

Qs The optimum bed width (B) of a non erodible channel is cqual to (2.2m). The discharge of this
channel is (12m7see), Manning's (n) 1s (0.023), Bed slope (S) equal to (0.0005) and V., is (0.3

7500,

a- Determine the cost of Tkm of this channel if the cost of excavation, lining and land

purchasing are (1 {}.5$Im‘1}. {1 HE.-‘mlj_ and _L[:5_';-'@{_!_1_|__lj_|;_=;5_p5cli%} (12 Marks)
b- Find critical depth (y.) and Froud/Nu imben (g oo oS0 Asaly, (8 Marks)
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Qs: A hydraulic jump occurred at the end of Ogee spillway. For this jump,the critical depth
{¥. = 2.5m}. The height (P) of the spillway is equal to (35m). _ -
The crest of the spillwiy consists (8) spans having clear  H,=1.4 =

width of {10m) cach, the thickness of each picris (2m) v

k-
= B I — - ‘_\-\‘-
Ry 00 Ky, 010 C=22 ¢ wssume HyH, ""ﬁ ¥i
I*=35m Iljj_::"’ WF;-
7

a- Find the 1/S crest coordinates of this spillway, 3
where the downstream sloping of this spillway is (0.8:1)

{10 Marks)
b- Find EIIL‘I}_". losses (AE) in this jump, (10 Marks)

Qy, For the compound channel shown in the figure. the flow rate (Q) of this channel is (30 m'/sec).
Determine the bed slope (5,) using:

= 2%

i Compound section method ) L“ a=t02 v =25
) 5 H ;

n={1033

| A.: A2 5
BE :—F—}R' =38 e RS Hin am | (10 Marks)
i n, 1 > »
. . . _— PR
b- Manning equation with equivalent roughness coefficient o= - {10 Marks)
A LR
2.5
1
The It}llumm_ rm'muld may be h:.l]:liul
| 1.49 ! e s A
=— —‘LR 51 0= ARYS® : A By 2y  P=B+2wWl+z ; R= 5 ; T=B+24y
n "
2 ; V - v s v
Y, : ('!--}' v Bai=tdy b Fr=e—— | & =—; fr=—0—; E=y+—
L \,'I £y & r w,'l £Y, 2 2
B+2zy 5
Sy R=2
T | | fo— o oy A | f ) -, . - [ % 1 :
wh= ol iR - '} - R 2 1| ap=lnA)Y
V: . : V 2 ] 4y v
Byw)i(Byn2g —— : -
s ! _____.% J 2. Y=y 5 Q=B ".'rE_‘:__’ E=3 | i3 =1L108E"
ﬂ.,u_ H._u.] (R y &

i

Q=Hy, ng- F—y—h: Qu,, = 1L70SR(E- ) ; AR? _i@ i Y=Y+ £ f=021+w

5°
Q@=CLH2 : L=L-AK,-N+K)H. i : XP=2H"y
—
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Ministry of Higher Education y Class :  Third
& Scientific Research o ' Subject :  Water Supply and Sewerage
¢ Metworks
Tikrit University Time :  Three Hours
College of Engineering ) B s Date 11/ 6/2017
' Final Examination
Environmental Eng. Dept. Form (1) Attempt ' First

Note : Answer Only Five Questions and assume any reasonable value if vou needed.

Q1: Design the Storm Sewer Network that shown in figure with following data: (C =0.5), (1 =0.014),

" i H i 2600
Concentration Time (tc= 10 min) and (i = T (12 Mks.)
T
L#}
g A:=1,1 hac A5=1.2 hoec Ai=1.1 hec R:=0.9 hec
bt & L = 088 m L = 75 m Ly: = B5 m L = 100 m
[ ] B em o o= o= e - o= = e o o o e e e e e e e o o o= = e -
.E"l ak 1 ] ..3 -_q 1 % Outlet
o ! G.Li= 45.6 m |G L;= 45 m |G.Ls= 45.5 m | G.L,= 44 m 5
) G.Li= 45 m

Q:: If the flow rate of water through the pipe system shown in figure is (0. 05 m?/sec) under total
head loss of (9 m), determine the Pipe B

diameter of pipe (C), if the Hazen-
William's coefficient (C = 120) for
all pipes, then what will be the length

300 m, 200-mm diameter | 510 m, 250-mm diameter
of the equivalent pipe (D = 300 mm, "\
€' = 90) for the parallel pipe system. S Pipe €

(12 Mks) 1% m

Pipe A Pipe D

Q3: What will be the elevation of water in tank (A) that shown

in figure with conditions in table to satisfy 2 minimum head a

pressure (35 m) in all points, if the demand rate is (625 Lped)

and (n = 0.013), (12 Mks.)

_Pipe | L(m) | D(mm) | Population | Eleys. (m) B

_AB | 2500 | 400 | 16000 | S5atB kit *E
| BC 900 200 5000 45 at C

__BD | 600 | 150 3500 40atD

| BE | 1000 250 | 7500 47atE o

Qa: (A):- Explain the (Gutter and Inlets), then sketch the Grate and Curb Inlets in details. (6Mks.)

{B):- How did you estimate the storage capacity in elevated tanks? (6 Mks.)
-.-' :.'“I":"TJ .‘! .r:r-q'-_-:;i = .‘--n:-ﬂu::- :.' *ﬂ:. I'-- ;.. . r __,--"__'____'_ \_ _-_\-:}
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Ministry of Higher Education ey ) Class : Third

& Scientific Research Subject :  Water Supply and Sewerage

MNetworks
Tikrit University Time ' Three Hours
College of Engineering _ . Date o11/6/2017
Final Examination
Environmental Eng. Dept. Form (1) Attempt :  First

Note : Answer Only Five Questions and assume any reasonable value if vou needed,

Qs: For the layout that shown in figure helow, Design the pipelines (AB), (BB1) and (BC). Assume the

minimum head pressure in all points is (20 m). Using Manning's roughness (n = 0.013),
(12 Mks.)
Eesarvouir
El. 250 m
A L =2500nm
2 =1.5 mi/sec
B-El, 150 m
B2 - ELl. 140 m Bl — E1. 142 m
L = 1500 m o L =2000m
0= 0.4 mi/sec E Q=10.3 m*/sec
Ty
B =
B
o
O o
G '
Mmoo
I - 140
=Wl m
e L e Gioo B 196 m
L= 1000 m L = 2000 m
0= 0.38 mi/sec Q= 0.45 m*/sec

Qs: A building consist from wood frame with area (A1) and fire resistive part with area (A, = 0.3 A;).
If the diameter of pipe which convey the total water quantity to firehouse is (500 mn) and the flow
velocity under work is (1. 12 m/sec). Find the building area (A, A,). (12 Mks.)

L =
| W =k |
W, et Pl | Sl LT ﬁl
x\x:;..- — T‘é//
- - S g | —
- L B, i
ﬁ ( ( Good Luck ' —
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Class : 3

Subject Solid Waste

Ministry of Higher Education

& Scientific Research

Tikrit University Time - Three Hours
College of Engineering Date : 15/6/ 2017

Final Examination
Environmental Eng. Dept. Form ( 1) Attempt 1%

T o i e T S S e e e e A e e e R e e R A T e S
| Note : Answer AH Questions

Q1: Answer Four (4) Only_ (20 mark)
1. Determine the ponds of water that must be removed per 1000 Ib of shredded . air- classified solid
wastes if the initial moisture content is 25 percent and the final moisture content after drying is to be
10 percent . How much energy will be required to accomplish this?

2. Given that 100 tons'hr of M.S.W. with the composition shown in table below are applied to
arotary screen for the removal of glass prior to shredding. Determine the recovery efficiency and
effectiveness of the screen based on the following expermintal data:

= weight of glass in screen underflow = 9 ton/hr. %Sgépi:::: :;mgm' %
e weight of underflow = 12 ton/hr. Paper 10
Lardboard L 15
Glass | 16
Wood | 4 =

3. Determine the area required for a new landfill site with a projected life of 30 years for a population
of 250000 generating 2.02 kg/c.day. The density of the compacted waste is 470 kg/m’. The height of
the landfill cannot exceed 15 m.

4. Calculate the volumatric fow rate of leachate through a compacted clay liner if the area of the
landfill is 15 ha and the liner thickness is 1 m. The hyvdraulic conductivity is 7.5x 107" m/s, Assume
that the head of water is 0.6 m.

5. The mean concentration of TCA in a water supply is 2.5 pg/L. What is its carcinogenic risk for

adult and child? Use the slope factor for TCA = 0,057 kg.d/mg, assume any parameters if needed.

02: Answer Five (5) Only (40 mark)
1.What are the source of solid waste (list onlv)? -
2. Explain with draw methods of landfilling for dry areas.

3. List factors that should be taken into consideration when layout routes. p
4. What are the important topics that must be considered in an engineering report for desy
landfilling.
5. What are the major physical, chemical and biological characteristics of solid waste. "
6. List only the major environmental laws for hazardous waste management.

7. List with draw types of vents used to control the lateral movement of gases in sanitary landfills.

(23 © A new residential area composed of 750 single-family dewelling. Assuming that either three
person collection crew will be used or two person collection erew and crub collection, Desgin the
collection system and compared the two alternatives. The following data are applicable:

»  Average number of residents per service = 3.2 == = -

s Solid waste generation rate per capita =2 lb/c.d. 7 daadigd| Al o 5 PEVIECN

» Density of solid waste (at containers)= 300 Ib/yd’. I LA R
« Containers per service = three 32- gal. containers.
e  Type of service = 25 percent alley. |

Fa1¥ == 1 0
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Collection frequncy = once per week.
Rear- loaded compactor= 2.5,
Round-trip-haul distance = 15mi.
Trip per day =2
Constants for estimating haul time a= 0.016 h/trip, b = 0.018mi/hr.
Assume at site time per trip = 0.1 h/trip, W= 0.15, H=8 hr.

= (.92 collector —min /location.
If necessary, use equation: tp, = 0.72+0.18 (Cn)+0.014 (PRH).

(20 mark)

(Q4: Determine the energy content (Kj/Kg) and mositure content of the solid waste composition
sample shown in the table below. Estimate the change in energy content if 35% of the paper, 75%
of the cardboard and 8% of food waste are separated by the homeowner.

Component Solid waste. Ib Energy, BuwlIb Mositure content, % |
Food waste 95 2200 70
Paper 33 7550 8
Cardboard 6 B 7100 5
Plastic 7 14500 2
Textile 2 7000 10
Rubber 1 11000 2 —
Leather 1 6000 10
_Yard wastes 16 3200 2
Wood 3 ) 7800 13
Glass 8 75 2
Tin cans ] 7 400 3
Aluminum (0.5 S— I e
Other metals 3 500 I R
Dirt, ashes, etc. 3 3800 8

l-‘a-d::l.A:M m_wﬁﬁ:x\

F L e P e |
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Ministry of Higher Education Class 3" class
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Tikrit University Time :  Three Hours
College of Engincering . . Date : 21 /6 /2017
Final Examination
Environmental Eng. Dept. Form (1) Attempt : First

Q1 ( 15 Marks)

I- Whatis the water quality management, what are water quality management process, what
are key action to address water quality management.

2- In agriculture operations ., what are the water quality impacts and mismanagement of
agriculture is the root cause.

3- Water resources types.

4- List the primary water-quality-related problems encountered in rivers and streams ana-
what are the techniques that can be used in river and stream restoration.

Q2: Calculate DWQI for raw water, than determine class of water quality 7 ( 15 Marks)

. : | i
Date | Turbidity (NTU) | pH NO; (mg/l) | TDS (mg/1) | BOD(mg/l)
15/1/2017 | 5 | 725 | 34 | 295 6
15/2/2017 . SR N N . R AR . S
15/3/2017 | 56 9.2 4.1 355 9 :

15/4/2017 - 8.1 3 - -
15/512017| 23 6.1 3.3 88 | 17
| Objetive <5 6.5-8.5 <20 | <1000 <3
Q3: Answer four only ( 15 Marks)

|- Talk about WQI?

2- Talk about surface water (River)?

3- Define the hydrology cycle with activities, and draw it¢

4- The oxygen sag curve,there are two simplest model of the oxygen resources in a river, Talk
about it, and wrile any equations.

5- What are the mass balance approach for DO & temperature with write the all questions
and drawing?

vl w A
_p'_H'Ir" . 1

il
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Q4: ' ' ( 15 Marks)

A treatment plant effluent has following characteristics:

QPE ant — 13 ﬂ-”“’

BODs at 20 °C = 45 mg/I

DO = 2.9 mg/l

T=24°C

(ki }3s°C=0.25d"

The water river has the following characteristics:

Qiiver= 120 ft¥/s.

u=0.55 ft/s

BODs at 20 °C =4 mg/|

DO = 8.3 mg/l

T=16 °C

( ko }gu“C =(.45d"!

Determin {a) The distance downstream where the O, level is at a minimum, and -
(b) The minimum dissolved oxygen concentration. -

TeiY b= v

Note:

= L k2— .ff1 & D0
© (k2 m} (m (1 L0
{K| < k; . DH. 1-1]} CHICLIIJ.[(.- al. T|'|--||\
(kl} al Temp. — {kl)u 20 UL " “35 }]-EU
{kf} at Temp. = {k-"} i 2 11 { 1 {]25 .]I.Er] J:-{-.i

Q5: (A) ( 15 Marks)
A municipality discharge wastewalter to a stream that is (10 m) wide and (2 m) deep. The
average {low velocity in the stream is (1.5m/s), and the friction factor is estimated to be (0.03).
Estimate the distance downstream to where the wastewater is well mixed across the stream if;
(a) The wastewater is discharged from the side of a stream.

(b) The wastewater is discharged from the center of the stream, and

(¢) The wastewater is discharged through a 5-m-long multiport ditfuser placed in the middle
of the stream,

Q5: (B)
Just the downstream of the outfall from a point source of pc:-llution the DO of a river is
(6 mgfLJ and the mix of river and wastes has a BOD of (20 mg/L). The saturation value of
DO is (9 mg/L). The deoxyeenation constant is (&, = 0.2/dav).
(a) Estimate the reareation coefficient, assuming that the river speed is (0.25 m/s) and the
average stream depth is (3m).
(b) Find the critical time downstream at which minimum DO occurs.
(¢) Find the minimum DO downstream.
(d) If the outfall is the only source of BOD, what percent removal of BOD would be needed
to assure a minimum DO of (5 mg/L)?

— o
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