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Devise a mathematical model to represent the sediment at Al
Anbar Thermal Power Station Outlet using GIS

Ahmed Amin Al Hity

Abstract

This research aims to study sediment discharges in Al Anbar Thermal Power Station in
two phases the first phases include a follow-up study sediment load from the river by taking
samples at different depths and different discharges, and noted measurements, calculations for each
section while the second phases included an account of the tonnage of river sediment through the
program depends on the equation of Meyer, to five sections (18, 26, 35.43, 45) with the observation
results and do a comparison between the two phases.

Research has included also employ technology of remote sensing and geographic
information system GIS in the study of the waters of the Euphrates at thermal power plant after an
analytical study was taken amount sediment and size in the study area and then link results with the
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geographic information system GIS for the purpose of producing layers represent the nature of the
spatial distribution of these Sediments on the entire study area and the aerial imagery of software
Google Earth with the use of the program (Arc view), one of the geographic information system
software.

The research concluded give recommendations for controlling the movement of
sediment when the at Al Anbar Thermal Power Station Outlet through two main axes of them
increase the flow velocity exceeds the critical velocity and the other includes the disposal of
sediments away from the site of the station outlet.

Key words: bed sediments, shear stress, sediments solid density, flow velocity, geographical
information systems.
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Introduction

That needs water for industrial purposes in Iraq generally considered small compared with
needed in agriculture. But when demand is concentrated in specific locations where demand will
increase significantly in these sites available water sources. Industry require water for cooling and
manufacturing processes and in oil fields and feeding the boilers and other uses which include
domestic uses. And of course the amount of water consumed for a particular product widely vary
depending on the type of industrial process and efficiency of the plant and the type of technology
used and the possibility of recycling water in addition to other factors. need electric power stations
in most types of thermal plants or steam to water for cooling purposes requiring created near
permanent sources of water such as rivers, thus you need these plants to study hydrological River in
detail to see the river levels in different seasons for a description of how Possibility of operating the
station maximum capacity efficiently, well know for gravity for socket and ups and downs station
when operational conditions different river.

In recent years, owing to declining water reaching Iraq and climatic changes taking place in
the world and affecting River and lower elevations quoted River greatly impact negatively on plants
located on the Euphrates River such as Nasiriyah power station in addition to further evaluation and
study for the Al Anbar thermal power station near the town of hit, as illustrated in figure (1) plant
on the Euphrates River.

Many studies on the Al-Anbar thermal power station indicated the possibility of establishing
this station with only certain processors to increase water level at the river and ups and downs River
plant especially with modern dam which can organize launches ups and downs of the Euphrates
River at the site of the station, but the other major problem is the high proportion of sediments at
station threatening socket outlet cooling water channel closure and thus the station stopped fresh
tropical region which reduces downstream speed and thus increase the deposition rate. In this
research study was performed on the socket for the representation of the transmission station
sediment thereby establishing a database of problem using geographic information systems GIS
techniques to develop appropriate solutions to this major problem.
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(Auto Cad ) 3855 V1 Gulall zeali y alasinly adaliall o2 2ic

EDEY adaliall aic Auliall £yl 268 Gam (V) ady Jsa

(825 11 ) 6 a8, ohicali | (325 < 25) 26 a8, kol | (-100 < - 6.5 ) 43 2, ahid
st gy | 320 s el s | 3721 s A el el 3121 s A5 dl il
W.L= 50.45m W.L=51.19m W.L= 51.19m
0.2d 0.748 0.144
Aloed 0.538 0.66 0.244
08d 0.682 0.228
0.2d 0.791 0.618
B |oe&d 0.471 0.563 0.516
08d 0.55 0.45
02d 0.737 063 0.89
c[oed 0.616 0.811 0.715
osd 0.563 0.516 0.682
02d 1.011 0.682 0.741
D [o6d 0.956 0.516 0.68
08d 0.88 0.46 0.471
0.2d 0.978 0.693 0.912
E[o6d 0.791 0616 0.88
o8d 0.857 0.594 0.693
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(Suspended Sedimentation Sampler)
Aallal) cily gl e A jlga (F)JSE

(Suspended Sedimentation Sampler)

(VA) adaiall dallal) cond g ) Jadas il (Y) a8 Jaa

(£0) sl o £ ) ackitall ¥ 0 )il oY1)l 5V A) ki oo Al Al saial) laliall

) Jaal L Rie ciliall o3¢d Ay il gl o

Sample No. Depth (m) % A(gm/L) B(gm/L) | C(gm/L) | D(gm/L) | E(gm/L)
1 02D 0.239 0.292 0.255 0.099 0.056
2 0.6D 0.158 0.172 0.206 0.201 0.201
3 08D 0.382 0.704 0.492 0.095 0.222
(Y1) adaiall dBllal) cond g ) Jadad il (V) a8, Jgaa
Sample No. Depth (m) % A(gm/L) B(gm/L) | C(gm/L) | D(gm/L) || E(gm/L)
1 02D 0.052 0.496 0.226 | 0.236 0.294
2 0.6D 0.294 0.026 0.343 0.094 0.196
3 08D 0.192 0.099 0.342 | 0.0006 | 17.8588
(Vo) aaiall dallal) cond g ) Jadad il (£) a8, Jgaa
Sample No. Depth (m) % A(gm/L) || B(gm/L) || C(gm/L) || D(gm/L) E(gm/L)
1 02D 4.892 0.296 0.373 0.291 0.187
2 0.6D 0.337 0.342 0.043 0.206 0.211
3 08D 0.312 0.292 0.157 0.185 0.200
(¢7) adaiall dallad) cond g ) Jada il (0) a8, Jgaa
Sample No. Depth (m) % A(gm/L) | B(gm/L) || C(gm/L) | D(gm/L) E(gm/L)
1 0.2D 0.052 0.239 0.191 0.081 0.065
2 0.6D 0.340 0.081 0.237 0.221 0.130
3 08D 0.237 0.251 0.035 0.101 0.085

(¢0) adaiall ddllal) comd g ) Judad il (1) a8 Jgaa
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Sample No. Depth (m) % A(gm/L) | B(gm/L) || C(gm/L) || D(gm/L) || E(gm/L)
1 02D 0.368 0.186 0.069 0.292 0.049
2 0.6D 0.226 0.177 0.075 0.069 0.353
3 0.8D 0.238 0.222 0.057 0.278 0.016
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A Jgaadl b Aine LS il Jlatl 8 <l s cilind camall oall a5l e DU A sl
A plid) e adaia JSI a5 ) 3S a Jaee Jiail pdie JS el Sl Janal) 381 45 Cum A9

44



01TV e dndia ) 20al) andill alaal) dgiaal) Aaigh 48) jall Alsall i el daad aa

(Bed Sedimentation Sampler) ( Bed Sedimentation Sampler)

B by gy e 381 Jlga (0) S

Oebiall e (Lgd asef asyf/ob) 1E.9) dllal) 4hasy 3 83 (£V) &) abiladl ) LDy das

e P ey pdaiall 138 3y ) il aae () el Lee Alle a1 AS a4 S5 (5 (G AY)
By cana s o s A leal a5l L pe a5l Sl Adlal) it
Gl sl e el Agen ) (A el Al dazy dralaaslall 4SD (LI Sl iy 48,48
VAAA Al 8 S Jars aliel o) (1.3 *107 ton / year) Jases iy sudl 48 jal) 3 g0l xie ddllal
Ll ¢(1.2%106 ton / year )sa 5 YaVE alall d (S Jae )5 (5.3%107 ton / year)  sa s
Slel Jasdll 1385 (6.9%107 ton / year) dallall cawd 550 (o (5 siudl Jamal) iy a8 cup Al duailly
a5 (6.0 * 103 ton / year ) alulls (€7 ) ahiall vie aden 28 53 (s il dond e LSS
il B e il ) Vel e Al mige ) el i el Jaee Gl
s gaa i Cunns A el adaliall ST 3 el 5l sl e ) aliad Ly Al

s il 5 il
(V) glaiall LAY Gand g ol @il (V) pd) Jgs>
Sample No. gm / 30 min sampling time gm/ hour Kg / hour Kg / day Ton / day
1 67.117 134.23 0.13423 3.222 0.003222
2 21 42 0.042 1.008 0.001008
3 150.06 300.12 0.30012 7.2 0.0072
4 272.33 544.5 0.5445 13.068 0.013068
5 27.044 54.1 0.0541 1.2984 0.001298
Average 0.0258
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Sample No. gm / 30 min sampling time gm/ hour Kg / hour Kg / day Ton / day
1 2.89 5.78 0.00578 0.13872 0.00013872
2 10.29 20.58 0.02058 0.494 0.000494
3 17.62 35.24 0.03524 0.8458 0.0008458
4 7.91 15.82 0.01582 0.3797 0.0003797
5 23.81 47.62 0.04762 1.143 0.001143
Average 0.003

(i\‘)&hwﬁmi ‘T‘MUJM@UJ(‘\) P§JJ3A;

Sample No. gm / 30 min sampling time gm/ hour Kg / hour Kg / day Ton / day
1 1.28 2.56 0.00256 0.06144 0.00006144
2 122.34 244.68 0.24468 5.87232 0.00587232
3 257.09 514.18 0.51418 12.34 0.01234
4 848.36 1696.72 1.69672 40.72 0.04072
5 448.51 897.02 0.89702 21.53 0.02153
Average 0.0805
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(S-Dgp?
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m® 2650kg . 3600
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1 |This elementary spreadsheet calculates transprt rate - «B/2
2 using the Meyer-Peter & Muller Formula q* . S(f =in T
3
4 Meyer-Peter & Muller in different forms: 312
5 | qs -3 T _ Te
: =

3 — -

7 Things that don't change for rivers on earth \/(S =2 D gD (S 1) pgD (S 1) pgD
8 | s 2.65
3 g 981 mise2 8 HED
10 rho 1000 kg/m*3 gs = 731(2(1' = TC)
M §—1
. — (s -Dgp
13 Grain Size D 0.000207 m Things you can calculate
14 Flow Depth h 0.78 m tau 4.59108 Pa T pghS
16 Ruver Slope S 0.0006 tau-crit 017 |Pa
16 | Channel Width b 265 m ] 1.370
17 t'c  0.0518 q* 12.11079
18 | ! gs 0.000145 m"2/s
19 Name your variables! Qs 0.038455 m"3/s (multiply by width)
20 |Use consistent units (e.g. kg, m, s)! Qs 366,859 kg'hr 3
21 |Be able to convert between and figure out units! Because we are in the USA x m [2650kg][ 36005]
22 Qs 9685 tonsiday | 3
= ¥ 5 m hr
24| kg(2.21b fon 24 hr
25 P
2% hr\ kg M\ 2000ib N\ day
27

AL Sl il ana Glua gali p dgal g (1) Jsad

O oo 5is il il 2aaS o Y)Y Al Ll g el Leleny A cilpnal) lal ol Gl
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3 Al adaliall bl o) ya) axy ((Aaaad) 230) Al Adhaie 3 G il o) sall Jdial) Judail)
padll 02a a5 (43) adatal) Ll lan ) Cay pai pas e dad HS) Galia 5a (35) pdaiad) ) (i
Ll yo Zolee el (surface water modeling system ) gl P (e 4 el adaliadl e

- LSl aaasig

| npE

1

4
=
T
=
.
Rel
A=
13
14

= = 2 = = =) - g = L M
Grain Sire Distribourtion Statistics Calculstor

The code in Wisusal Basic for Applications for this spreasdsheet
can be found in Module 1 of this project in the Wisual Basic Editor

The grain sice distribution is specified in terms of a series of
specifying {grain size in mm,. percent finer).

Input the number of paire Npp specifying the grein size distribution
— npp must be between 2 and 17

Click to set up table for
input of grain size

£
Srain
size Fercent
mm Finer Input the grein sizes and percents finer in order of sscending size
o065 a If the finest size does not comespond to 0 percent finern, or the
0.076 o2 coarsest grain size does not comespond to 100 percent finern
0.15 =91 the missing sizes {Dg and Do) are computed by interpolaticon.
0.3 5 18
0.5 o4 S0 Click to compute geometric
7 18| =511 mean and gecmetric standard
= 98| oses e
= 96 96 SGeometric mesan size

Seometric standard deviatic

To compute s size D, such that x percent of the sediment is finer
e.g. Dso such that 50 percent of the sediment iz finer,
entfer x befowr

= » must be between 0 and 100

Click to calculate Dy

Size suL

The input cells are in gold
|l The cutput cells are in blus

(D50) Glua zali s dgal g (V) Jsid
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Section(-100 )
Station(43) B=175

COL D 50 Flowl\l; epth Qs Ton/day Qs Ton/day/w
1 0.00021 3.79 71722 410
2 0.000215 3.34 59221 338
3 0.000225 3.5 63528 363
4 0.000245 3.7 69022 394
5 0.00402 2.79 32480 186
("~ ~) &hﬁ-«aﬂ‘,&u‘j}‘ QLJLMA(\\) PBJJJA;
Section(-300 )
Station(45) B=265
COL D5 Flowl\l; epth Qs Ton/day Qs Ton/day/w

1 0.000207 0.78 9685 36

2 0.000209 1.33 22085 83

3 0.000227 2.83 69704 263

4 0.000075 3.78 109008 441

5 0.00157 3.83 110675 417

("YO) &hﬁ-«aﬂ ol 9 ) Gl (\Y) eé) Jeaa
Section( 325)
Station(26) B=210
COL D5 Flowl\l; epth Qs Ton/day Qs Ton/day/w

1 0.000214 3.97 92300 439
2 0.000212 4.07 95847 456
3 0.000212 3.47 75308 358
4 0.000225 2.4 43031 204
5 0.00021 2.22 38259 182
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Section(525)
Station(18) B=350
COL D5 Flowl\l; epth Qs Ton/day Qs Ton/day/w
1 0.00023 2.48 75319 215
2 0.000228 2.78 89598 256
3 0.000217 2.13 59832 171
4 0.000228 0.68 10251 29
5 0.00025 2.48 75187 215

surface water ) gl PLa e 4y el pdalad) o aill oda Jiia &5 (43) adaiall 40y o 51
- gli st g Lgiad s Alee Jigdil (modeling system

Sl il 2 g8 JAal GIS Ul (gl
Leta s dinll Halghall 5 3500 2 o Jlae (B Joan a8 Sl ol (518 48 jall 5 o slall 205 2o
oS L B olaall Jlae & A jaall Clashedl) alai Gk (e (5 S0 28N a3 g sliall il
A Ala¥IS Al jaall Cleglaall L) e (Sllsoned ¢ a gl el ) ol Jia 8 cplalal
Lgnany e <ila sheal) 038 aladind 5 a1l e ge slaal) £165 ) (o sasie ¢ HUaaYIS ) il sleally
Ao sig olaall Al 50 Lgie 52U cDla ¢) Y AN (anl
w0 4 GIS i jaall cilaglaall alaiy ey (e Jladin) 48 Cada g o3 ds ) 036 b
b Leenn s i il A0S 22l Aldas Al 50 6 a) amid 4y ) el A8l Adasse v ) 8l el olie
daph Jid clida 6l G il GIS sl e glaall alas mali g ae il Jay ) o3 A 2l Adlaie
gl (e dhaiile dyga 3 ysa o Gl Au sl dilie LS e il il o3¢ SW) a5l
say A prall Glaglaall alas el 3 2a) 58 5 (Arc View) geli s alatinl 2 88 &l JS€ sula
oy Lae dglgaall s AplSall libull Joesty many oladin) dlew dpasu) dgal s 2550 (S ok
g Aol dgaly o iSe ) s Glaglee ol @il 4ply Jglaa s i) AS @bl G
Cilastee e Tl Al ey ¢ ol gall Qs ¢ Lafl S Cilashad) i e ) (e oSaT Cumy Hlazin)
(A sgm L3 Ay ki ¢ Badaie jalas (e 53 5ake
dalal) Al 5 sall o Adul clled ol jal & GIS kel clagladdl Hla cllee
: (Arc view) gl alaiulyy GIS ) jiall e slaal) aUas daud g0 Gl yal) dalaiay
z 3l e caal ) Ll Lgé aas (Layer) dida gl &5 -)
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Z Madl) Ll a5 Jiad (A) S

LU (e adads JS) il i e i il 2l 5 (ArcView _ GIS)d) gl alasaudy =Y

Gl i1 (Ve ) Jia Aalladl o gall S ) G B Ao b Adlae (e Ll 5 A

ol o3 s A ol Adhaie e Jodl JS4 @l il Jial (Interpolation) o) sal o3 20
(16-9) JSE el g ins el oo (e il Funad ) gl

ArcView GIS 3.2

1 5
Foint 2 8.30 0.00 10.79 12,48 43.45
Faoint <] 26.00 21.86 36.80 39.45 47.95
Point 4 41.10 49.30 53.40 57.50 E51.60
Foint 5 41.70 50.00 54.20 5830 E2.55
Faint E 41.00 43.20 53.30 57.40 E1.50
Point 7. 33.80 40.56 43.90 47.30 50.70
Foint =] 36.30 43.60 4710 50.20 54.45
Foint 3 39.40 47.20 51.20 55.10 5310
Point 10 18.60 0.0o0 22.00 26.00 27.90
Faint 11 49.40 54.30 59.28 E4.20 7410
Point 12 44.40 53.20 57.70 62.10 6E.60
Foint 1z 3770 45.20 43.00 52.70 5E.50
Faint 14 31.60 0.00 ar.en 40.90 47.20
Point 15 22.40 0.0o0 26.80 29.10 J3.60
Foint 1E 43.90 52.60 57.00 E1.40 E5.85
Foint 17 45.60 54.70 59.20 E53.80 E3.40
Point 18 35.80 42.90 46.50 50.10 53.70
Faoint 20 20.00 0.00 0.0o0 23.66 27.30
Point 21 21.50 0.00 0.oo0 27.20 32.20
Foint 22 25.60 0.00 258.10 33.28 38.40
Faoint 23 17.10 0.00 0.0o0 22.23 25.65
Point 24 2.90 0.00 0.o0o0 0.00 4.35
Foint 25 21.50 0.00 23.60 27.90 32.20

(Arc view) gl & A a3 Al &b (4) Jid)
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GOOogle
(@&

AN Al Anaal) abga B o il a8 Jiad (V) Jd

. Google
<

U ddudall ddaaal) a8 ga (A Claw il a5 Jiad () ))JSdd)

-.Google
(@

ALY A8 dalt ddasal) adga (B Cilaw sl A gs Jiad (V1Y) JSa
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2 Google
[®

day ) A8l ddnaall aBga A Claa il a5 g8 Jiad (Y V) Jsdd)

-.GOOgle
<

daldl) A8 dalt ddasall aBga B cilow A Ay jg8 JiaG (Y €) JSdd)

uface from Samptes location priman syrteretrom Samples oation primary shyp
. Bl ete- 2B

.00 - 6,583
8582 -12.18

A2.46 -48.727 -
=] 48727 - 26 214
='26.214 - 32B81
T-22.884 - 28488
T 28488 - 48 045
||
|
[

LI

48045 - 3262 T
32e22 - 30,159
Mo Diata

[ £x]

urface from Samples location prin
B 5406 - 12.405
I 12.405 - 13 404
15404 - 26403
[/ 26.403 - 33 403
] '323.402 - 407407
40402 - 47404
B 47401 -54 4
' 54.4 - §1.2388
B 51389 - 68308
Hl o Data

T EEE RN

- SLSLEECE: T
. 18737 28314

[ RS- T

CJiesEl. 1848L
. e 45045

B 4a046 - 62z

S R R

. I %o Data

53

Zurfaces from Samples location priman s
- m _82_?'. . . . . . .
7T -125.4

I 1254 -17E

] 175 - 7227 .
C_|zz27 -285.3

=53 -318
B 31c - 2.7
IE2T -4 T
I 495 % -45
B o Dets
& Zamplss location primany she
[ Bcundary of study ares shp

Surface from Samples locaticon prima
I 0004 - 7.092
B 7092 - 14.18
-14.48 - 21.268 -
21.268 - 2B 356
2356 1353445
33,445 - 42,533
42 533 - 43 621
‘4962 * S6T0T
36709 - 63,797
Mo Dats
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:@."l;'\.'d\ il
Ol e Ay ) pall HLaY) oL jeS ddane (8 a5l o jlal A o dglee il
o 5l (e gl A sen S ja Aalie Al it 385 Lleadl Al Ll i e el @ Y]
IS Aaldl clilualy cilulal) ddaadley dabide cayjbeaily ddlide Bleel o clie 33 DA o
Ay sy oAV Gaabaiall (e a5 U A8 al ded S0 calia 8 (43 ) ahaiall (f Loy adais
- 0AY) Gaedail e el de o daeay 03 AY) Gehia) (e 8 e el adaial)
Aaing el P el )l (e gl Asead Gl o) ja) Crieal Lgie 1 A0 As )l
(35) il ol i il Adaadle e (18, 26, 35, 43,45 ) adalie dusedd clld g e Alalea o
ebiddl o oo Aleal) bl p il A3 a) wie 5 (43) adadall Ay i 0 e A S Jeay
e ) A jlae PA ey pdalal) 138 4y ) i) aae o day Lae 50l Jis 8 dle dad 41 (43)
cdaky Aaals [ oaglall IS g jLinY) Sl cdly AS 5 Al ) e Gy Al g Asbe @lad
(1,3 * 107 Jamar Gy ysudl &8 a0 250a) vie 28D asd 5 ) e el Agen of () i 5
&b OIS Jae S35 (5,3 #107 Ton/year ) s Y4AA ole 3 oS Jae olael (o 5 Ton/year )
Al el g0 (e Jonadl &l 38 s ddasdl Aailly W (1,2 *10° Ton/year) 5o )aVe olal
3 DA e b 2 6 sl Jad) e LS el Jaadd) 135 ((6,3 *107 Ton/year )
ol sl oy ol Jana aliadl Cany 138 5 (60 * 10° Ton/year ) a5 (43 ) adaiall aie 4 50l
ol 5 de pull (mliasl 5 A8 <l il 8 5a5m se <€ A cN el e Al ) mdge )
G JSLad 81 e eda g o il s el s Gugan ) el s dpajall adaliall b el )
le Lo bl pie L leae dalaill s Leale 5kl oy and 5 )1 35a ol 3laad) Lgie il
S s S Aasall adse die il all 580 5 50D 4y giull Gl ) QLS aaa Gl g Adasdl
Gdad) b e

il il
tlad Gy Gaosae DA e Sl gl A8 s e 3 pland) (K

BV sl o ranss A Aa el Aol e a3 lad de e 3ol sty JY) el )
gl ) aie i G omall Gaai P Ge @iy (0.8 m/s) a3 A de ) a g
dah Ze jul) 3303 Guls Liad el puaia

de pu JilE P e ddanall 22l aBse 0 2 il 53l (e paldilly padly SE ) adl ) LY
onlic Lapay Csuially oSal) 5 dasall g g pde adie Gl

GEULY) 4 b)) AlShe allass (oA g 2anl) A8 ga (oA g galard) LS ga Jolsl 5l

ads 53 Ay ol elay ) Ayl daad) ol dale Jee aniy 3 LU Al
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el ) cilall (1600m) dlas olxidd e cllig 5 AY) Gilaall ) dag ) sl @ s
soalh Cigan il (2ald) die) (o e Aacall 4 jaa 4 Lelley (Aaadd) 2alal ALEL) dgal)
ity el (5 U35 Ll e o Aeadiual) 4 aall (L) a5 Jsha ading g canil
O Al Jumdl ()5 Aadiall oladls A 3 (80 - 60 ) ¢ o) 55 comdl Jaal (B &gl 30 )5 e
cgdall ) Jsha cana sa JAl5 (5 A O

o se (B n (0.8 m/s) e Aol (I el Ao pu e e oaal) ) elad
ale U< g soaad o aald) dihie ol el 3 can il lee Eigan pid e yudl 538 5 3 sygeal
6 st L Lol Ao ju Cua il il Sl A yaall Gl Aadl ) il 6 Gl
JRAAE e O gl Araday 2ry Al (5 gl adaie JSE agud Lld 135 ha

Legin Adluaal) a5 Gaudale cpan oLl HiV) Zaddad ol oSl 4l Caad Lo a3 Sl
asnas s Jead e ¢S M5 IV ) Gasia 3 Clas il Jas b ages Lae (1 km)
st SISy Aland) e die Gl il Lalal) Glluall DA e 2l Dlual Lo DU aadl
dase 4al g 28 ) Algiall JSUEal 5 Cag ol 48 ey pgan Leo dlaaall S5 50 = 3sad s Lai
(V0) by IS Ay el dallall L)

First Proposal Stone Patching

I alomemns

Second Proposal

Groins

Anaal) dale ad ga B A il Jelad) ey (V) Jsid)
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