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EXHIBIT Mn-3.1 

E8T/IATED BASZ MAINTENANCE EFFORT AND COST BY ROAD TYPES 
Cve-Dyrs and ES per Kim per Year 

TYPE 1 ROADS; ASPIALT-SURFACED. LESS THAN 10 YEARS OLD 

Dr7 lds11aoe. HighWoth Rtm 	 Dry Z.War..F K _____ 	 R eim" Zombawor 	 Weater Zo. F M - F A ________....Ra~~ os .tfUZusWth D.s.,t AtI.aar W~ Ram 
A. ROUTINE MAITEKACE 

1. 	 0.60.5 0.625 0.3s5 0.375 0.375 1.250 1.250CeES SIG.s S16.90 	 1.20 0.62S 0.62S 0.6zS 0.375516. 	 793066 2 723.66 1.033.80 1.033.80 1.033.80 S40.06 140.06 
9.7 4.68 

540.061 	 756.11 73.i2. 	 Brush ControlCre-.days 	 .0.040 	 .'o10 0.040 0.060 	 0.m 0.060 0.290 0.290 0.Z90 0.040 0.O4OCoatES 	 0.040 0.9 0.on2.79 2.75, 2.79 5.58 	 0.1
3. 	 Calvert U atutemnace o g.53 5.56 20.22 20.2 20. ZZ Las 2.3as Los S.69 5.69 5."9 a. 	 Culvetr Cb" s. . 958 

- -• -. " .00
cr-.daeCost ES 0.054:Z 0.075 0.100.03 7.ss 0.055 0.07510.07 5.54 013 910 01Sb. 	 Culvert Repair 7.55 !1.S8 10.07 0 : 003 .7crewdCr -	 13.59 21.4 .0 .9300 0.Rpamo46 	 .87 8.80 11.74 • 4 .OS *H0.800 0.300 0.467 0.800 	 6.46 a.I 13. m0.300 0.467 0.800 0.30 0.467 9.10 
Cost ES 52.29 3139 139.43 52.29 1.39 139.43 52.29 01.39 139.43 57.13 8.94 153.35 57.13 0.94 15.3

4. 	 Ditch iAd-1-m-c 
a. 	 Primary Ditch 

(i) 

0.5"Crwe-fy 0.132 0.136 0.381 0 1 40. 

(H) HandCost E ..... .. :. . . . % ..

( rUH dayz 0.m 0.0 0 0.2 8.2- 25.13 a5.19 -- 7.54 


z4.S - 25.12 - 70.36 84.21 70.36 • 	 5. 5.8*- 7 4 60 
0.210 3.496 0.262 0.210 3.496 	 462

0.077 0.070 1.049 0.26 0.z0 3.406Cost ES 4.85 - 4.41 66.0S 16.S0 13.22 220.11 16.50 13.22 220.11 5.10 4.63 69.44 17.34 13.96 235.44
Cr...day. 0.312. 0.775 - 0.93 " 0.12Cow, ES 	 - 0.775 0.938 0.625 1.56" I.87519.64 4.79 59.06 19.64 4.79 	 0.312 0.775 0.938 0.312 0.77S 0.959.06 39.35 96.34 111.05 20.66 c. 	 oulder Gradlngd a-

S1.32 62.11 20.66 S1.31 G.I 
Addition of Select M4ateril

Cr.days 0.014 0.064 0.034 0. 0.014 0.04 0. 064 0.034 0.034 C 084 0.034Cast ES 546. 31 546.35 146.31 546.31 	
0.04 0.034 a.0m4 . a"146.31 146.35 1416.31 146.35 546.31 543.9 543.9 148.9 
. uscellameoos M1alnaoc
 14.9 548.9" 143.& 

a. 	 Brdg s Chanul 
DaisCostE$ 52.61 59.7 	 22%5a Raffims 3a and 3n3.09 " 12.72 19.37 33.22 13.72 ZO.90 35.33 13.66 21.50 36.50 53.b. 	 Other scaljan os 21.56 36.49-1
BasinCostES 19.30 - 20.83 23.52 	 2. 5 fDamo I tmh g425.90 	 27.77 2.69 34.74 37.28 42.48 	 20.14 21.79 Z4.69 27.2 39.01 34.25D. 	 PERIODIC M(AINTENANCE 

1. 	 Asphalt Surfaes Ma ntenance
 
Cren.daye 0.3100 0.200 

Cost ES 	

0,25 250 0.250 0.250 0.250 0.250 0.250 O.Z00 0.Z00 0.20S 0.25085.66 55.66 115.66 I. 107. a 1.07.08 !.107.01 1.107.08 1.107.08 1,107.08 889.49 	
3.250 0.218 

889.49 819.49 1.111.06b. Preparatory Leveing6	 1.1i1.96 .11.86Cren-day. - - . 0.139 0.139 0.139Cost El 	 0.139 0.139 0.139 -. --.. .. 77S.50 77s.S0 TS.S0 	 -- 0.139 0.1.? .39775. 50 775.50 775.502. 	 763.4 7.43 - 343Moulder Reconstruction
Crw-days 0.200 0.100  " -Cost ES. 55.25 27.62 .. 0.Z00 0.100 ..
 

COMI 5....... 8..
56.1TOTAL 1.745.01 1.786.94 .88Z.61 21961.16 	 " 3.040.63 3.254.22 3.319.94 3.431.84 	 3.659.45 1.785.35 1.832.30 !,937.84 3.0I.037 3. 6.42 33 16.27ROUNDED TOTAL E$1.745.00 ESI.785.00 ESI.88S.00 E2g.960.00 ES3,040.oo E3,250.00 ES3.320.00 ES3.430.0O ES3,660.00 ES1.785.00 E$1.830.00 E11.940.00 ES3.020.00 ES3.05.00 01:335.014 

BETAVAILABLE COPY
 

http:ES3.05.00
http:ES3.020.00
http:E11.940.00
http:E$1.830.00
http:ES1.785.00
http:ES3,660.00
http:ES3.430.0O
http:ES3.320.00
http:E3,250.00
http:ES3,040.oo
http:E2g.960.00
http:ESI.88S.00
http:ESI.785.00
http:E$1.745.00
http:1.832.30
http:1.785.35
http:3.659.45
http:3.431.84
http:3.319.94
http:3.254.22
http:3.040.63
http:21961.16
http:1.786.94
http:1.745.01
http:Leveing61.1i1.96
http:1.111.06
http:1,107.08
http:1.107.08
http:1.107.08
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http:1.033.80
http:1.033.80


E32UflrT mo.-4 
TYPE 2 ROADS; ASPMIALT-S31RFACED. 10 OR 34ORE YEARS OLD 

W1rkX.- W 

DrySS 
" , 

Wor .hF_ 

Dy" 

_ 
M 

F 
ModerateHihesbrZnsNW&d1m
)~~leiglh 

_ oe_ U 

H 

Rat.1 Zoo. 
4F 

Dlry Weather Zemem 

With Deesrt Allwne 
_ t 

Msde,00s 

W016 
________ Med 

A. ROUTINE MAINTENANCE 

1. Surface Patchin 1
Cr I'sdy 

Cost ES 
1.000 

827.04 
1.000 

87.04 
1.000 

827.04 
1.750 

1.447.32 
.1750 

1.447.32 
oTS.0 

1.4,47.32 
Z.So0 

2.067.60 
2.S0 

2.067.60 
Z. Soo 

2.067.60 
1.000 

864.1 
1.000 

S64.13 
1.000 

864.13 
1.790 

I.SIL23 
1.?1111 

1.81$.2) 
1.11 

1.94.111 
2. B rush CodrolCrew-days 

Cost ES 
3. Coliert Malntenancea. Clvar CIg-e, l" 

0.040 
2.79 

0.040 
2.79 

0.040 
. . 

0.080 
5.58 

0.080 
S.5 

0.080 
5.58 

0.290 
Z0.2 

0.2g 
20.22 

0.290 
20.ZZ 

0.040 
Z.85 

0040 
z.8s 

0.040 
?.s 

1.110 
s.69 

0. 
869 

.i11 
.4 

b. 

Crew-days 
Cost E$ 

Culhrt Re.... 

0.050 
5.03 

0.078 
7.55 

0.100 
10.07-

0.055 
5.54 

0.075 
7.55 

0.115 
II.5 

0.100 
10.07 

0.135 
13.59 

0.210 
21.14 

0.050 
5.86 

0.075 
8.30 

0.100 
11.74 

0*os.8 
6.46 

01015 
LeIe 

41.111 
ALM 

Ce.dyeCostES 0.30052.29 -0.46781.39 0.800139.43 0.30052.19 0.46783.39 0.300
139.43 0.300S2z.29 0.467

81.39 0.300
139.43 0.300

S7.13 0.467
48.94 0.1160

ISZ.3S 11.3144
S7.13 

8.6?
90.94 

461111
322.9 

4. Ditch Maintenance 
s. 

b. 

c. 

Primary Ditch 
(I) Mahin

Crvw-days 
Cost ES 

(31 
Crow-daya 
Cost ES 

Sewodary Ditch 
Craw-days
CostE$ 

Shoulder Gra ing and 

0.132 
24.38 

0.077 
4.5--' 

0.312 
19.64 

-
-
. 

1 

0.136-
23.32 

.
0.070 
4.41 

0.77S 
48.79 

-

-

1.049 
66.0S 

0.938 
59.06 

-. 

0.381 
70.36 

. . 
0.26" 
16.50 

0.312 
19.64 

0.456' 
84.2 

1 0.210 
13.22 

0.775 
48.79 

-

3.496 
220.11 

0.958 
9.,06 

0.381 
70.36 

0.26Z 
36,S0 

0.6%S 
39.35 

0.4%6 
84,Z. 

0.z10 
13.22 

1.562 
98.34 

-
--

3.496 
ZZ0.11 

1.117S 
318.05 

0.13 
25.13 

0.077 
5.10 

0.312 
26.66 

0.136 
ZS.89 

0.070 
4.63 

0.775 
53.31 

** 
-

1.049 
69.44 

0.938 
67.30 

0.318 
TZ.54 

0UZ6 
17.34 

0.312 
2.66 

0.416 
16.2 

0.20 
13.90 

0.775 
t.31 

" -

5.4Lo 
231.44 

1421 
r.30 

tion of Select Material
Crew-days
Cot ES 

0.084 
146.31 

0.094 
16.33: 

A0.0" 
346.31 

OS 
146.31 

0.084 
14L31 

,0.0 14 0 
146.33 

H.084 
31 

0. 084 
346.31 

0.0846 
146.31 

0.004 
148.9 

0.084 
148.99 

0.08~ s 
143." 

g0m
148.9 

o.m9 
40.99 

6011 
3. 

S. Mlscellaneoous Maineonace 
a. 

b. 

Bridge L Chamel 
Basis
Cost ES 

Othar dlc€llaaaeooe 

.
1.61 19.57 3L1.9 

L 
12.72 

LIS of Romie 3. aod Sb
19.57 33.22 13.72 20.90 35.33 13.86 21.50 36.10 13.99 S3. so .9 

BasiS 
Coat ES 27.08 28.58 33.27 

. 
44.09 

. 
45.36 

%of Bae I threm& 4
5073 60.57 63.3Z 68.32 28.39 29.89 32.79 37.81 47. 153.6 

S. PERIODIC MAINTENANCE 
1. AspyhlH Surf.. Malnteosoce 

a. 

b. 

Sat CosinrgCremr-days 
Cost 3S 

Preparatory Level1ng
Crve-day. 
CostES 

0.200 
835.6 

-
.. .. 

0 200 
US." 

-

.-

1 
0.20 

5$.6 

-

0.250 
1.07.08 

0.139 
775.5 

0.ZS0 
1.107.88 

0.139 
775,6 

0.2S0 
1.107.08 

0.139 
775.56 

0.250 
1.107.08 

0.139 
775.S6 

0.250 
1.107.08 

0.139 
775.56 

0.250 
1. 107.08 

0.139 
773.56 

0.200 
895.49 

-
..... 

0.200 
095.49 

-.. 

0.208 
395.49 

0.ZSO 
1.119.36 

0.139 
783.48 

0.20 
!.119.3, 

0.139 
7l.8 

11.85811 
1.339.9i 

4. 19 
"S.. 

2. 8Omlder Reconstruction 
Cr *d.ys
CostES 

0.200 
5s5.2 

0.100 
2762 -

- . 
.......... 

.zo..o. 0...20 
56.05 

0.100 
2.0... -

COMBIN D TOTAL 

ROUINDED TOTAL 
2.062.91 

842.060.00 
2.104.83 

ESZ.105.00 
2.20.SS3 

*ES2.20000I 
.702.99 

X$3.70%,00 
3.72.944 

ES3.780.00 
3.99S.98 

ES3."5.00 
4.379.63 

]4.4.380.00 

4.491.54 

ES4.490.00 

4.719.15 

ES4,720.00 

2.329.64 

8SZ,130.00 
2. 170.44 

ESZ, 170.00 
2.275.910 

E4z.ZTS.00 

3.00.6 

E38.t. 
3.880,4 

0 83,.00 
4.141.1 

1430.88 
-



E.I2UUT 1o.3-S 

2TYPE 3 ROAD GRAvE2.811RrAcrD. Ar 100 O ORE 

SDry Rodw srateZ1 	 omi Dry Wastbe. ZIows 	 3 ffWork 2tn.s F W r ze s. 	 l Z-. M W.6 D roAtk . 

A. 30117110 MADTENANCE 
1. Suzfa=cU-133.sa"" 

a. Surface g " rs-y. 2.440 2.440 " 2.440 2.111 2.121 2.I21 2.106 2.106 2.104 2.440 Z.440 2.440 2.32; 2.12l 2.1 -C So 450.R2 430.Z • 4S0.62 391.71 391.73 - 303.71 388.94 asa.94 338.94 444.55 444.55 444.55 403.82 44.2818108
b. Spot4er 168.1S -45 -+g 	 -- ".S 43• •

Crw.wdays 0.431 0.368. 03 1 0.41.3 0.368 0.334 0.518 0.397 0.397 0.431 0.368 0.334 0.431 9.363Cost33Es 51.13 962.37 	 33.IN392.04 1.151.33 92.87 892.04 1.383.50 1.167.1 1,04o,32 3.I6.70 9930.04 699.43 3,14.70 93.6 399z.0C,,rwo , 0.040 -. -0.040 -0.040 0.0604 	 0.080 0.060 O.290 0.290 0.290 0.040 0.040 0.040 0.0" 0.066 0. 
1Cost ES 2.19 . .79 2.79 - 5.58 - .38, .58 20.22 ZO.22 	 Z0.ZZ 2.85 2.35 .6s 5.69 S.49 1.49 

3. Culvert usim . 
a. Culvert Cleanlng

Crew-dre .050. 0.073- 0.100 . 0.055 - 0.07S 0.1S 0.100Cos ES 	 0.135 0.20 0.00 0.075 0.13., 0.655 8.07S 0.110S.03, 7.S5 10.07 S.54- 7.5 31.518 1.07 13.59 ZI.13 5.87 3.80 33.74 41 8.06 38,66b. Co3,utl. Repa r 	 -. o.80 8. 11.74 6.4613.241Crow;&Y. 0300 0.467 0.S00 0.300 0.467 0.800 0.300 0.44? 0.600 0. 300 0.47 0.3oo .36 0.467 6.a00CostS 52.29 31.39 139.43 S.29 31.39 139.43 52.29 81.39 139.43 57.13 0.94 35235 7.13 6.94 3235 
4. Ditchok34".-aim. -M 


(!)
 

Cr,-day 0.132 0.136 0. l 0.4S6 
 .- 0.333 0.4S6 - 0.132 0.136 -- 0.3U 0.054 .CM3tE$ 24.38 . 25.12 - 70.364 84.23 - 70.36 84.ZI -I 25.13 25.89 To7.54 $6.62 
(L1) Hand

0.070- " 24i 0.210 
CostE 4.85" . 4.41 ,4.OS, + 36.S 13.22 220.11 

0.070 1.049 0.262 .130 3.494 
Cr+ O.07 0tys 1.049 -0. . 3.496 0.242 0.210 3.496 0.077 

b. fleonds~p DltWh, I ,-51 	 16.50 13.22 220.11 5.30 4.43 89.446.41.4 37.34 I.33.99 1i."4.3 	 . 

C5ew-d.Cost ES i.938c.L o.Sll9.6a el.a uoas-M ,-9.06"'.$ 19."4"+::.48.79 + - 0.312 L77S41.9 S9.0.938 o.2S39.3S 1.98.345 118.0S1.87 0.312 51.31 0.935 20."420.66 o.a 6Z.11 .312 S1.314, 62,.11 

a. 	 BridIt Cbsal
 
- •38 22%of Items 3. ad 3b
C.ost E$ 12.61 19.57 3.9 12.72 19.57 33.22 13.72 20.90 35.32 13.64 23.S0 34.10 13.99 21.66b. Odwr ielan	 36.49 

Bast111 2. S5 ofItem I thrmegCOWLES 43.02 40.09 40; S0 42.62 40.38 42.99 
4 

49.S3 1A.68 49.20 43.SS 40.95 41.56 43.61 41.26 4149 
R. ERIODIC hIAMTEXNCE 

1. Graysl Reurf.clr
4Cr.w-days 0.462 0.400 0.354 0.442 0.400 0.354 0.554 0.477 0.431 0.462 0.400 0.354 0.442 8.40 6.566Cost ES L.978, 1 2,578,49 2,!S3.94 2,9711.s LS78,49 2.281.96 3.S71,21 3.074.85 Z.778,32 3,016.27 L6£11.49 2.31317 3S,01.27 2611.49 L311.17 

COUdM1E TOTAL 4.744.51 4.241.69 3.975.43 4.74.44 4.253.76 4.077.70 5.615.69 5.009.5O 4.831.04 4.815.67. 4.311.95 4,051.35 4o13.21 4,3.n- 4343.99
ROUNDPD TOTAL E$4.74S.00 E$4.240.00 E3.975.00 ES4.745.00 ]S42S5.10 E54.080.00 ESS.61S.00 E$S.010.00 E$4.830.00 E$4,815.00 E$4.310.00 E$4.05.00 EI4.120.00 E4.325.0 0S4.161.f 

rn-a-s$ 

http:EI4.120.00
http:E$4.05.00
http:E$4.310.00
http:E$4,815.00
http:E$4.830.00
http:E$S.010.00
http:ESS.61S.00
http:E54.080.00
http:S42S5.10
http:ES4.745.00
http:E3.975.00
http:E$4.240.00
http:E$4.74S.00
http:4,051.35
http:4.311.95
http:4.815.67
http:4.831.04
http:5.009.5O
http:5.615.69
http:4.077.70
http:4.253.76
http:3.975.43
http:4.241.69
http:4.744.51
http:3S,01.27
http:L6�11.49
http:3,016.27
http:3.074.85
http:2.281.96
http:2,!S3.94
http:1.383.50
http:1.151.33
http:U-133.sa


ZXHIBIT M3-4 

TYPE 4 ROADSI GRAVEL-SURFACED. AMr XIN THAN 100 

Dry - )oder ati 	 383g
W kI. weather zos Zoos.~ Ralofal Zo..ivM..e" Drytal 	 R&AUe Zeunsp F ... s 	 D .. All - Via D.s 

A. ROUTINE MINTEXANCE 
1. Sur ace eoos 

a. Sonar. GraI-dCr v,-days . 1 ,,.1671 1.-167 " . 1.300 , 1.500 - 1.500 1.576. 1.576 1.576..500b. S2 Cot , ,", IS S" 'ZIS 	 1. 1.515.52zz.35.52 215.522 "27. oz 21 . .-	 . 91S.21.06 Z91.06 "2990	 1./. 9" Z"- 19o0 291.0 22.19 25.591z5.59 289 59 
Crw-day, 0.259 0.218 0.201 0.259 0.213 - ' 0.201 0.345 0.293 0.264 0.259 0.210 0.201 0.Z59 0.218Coo. ES 691.75 552.24 536.54 691.75 	 .20158224 53.54 9Z 1. 44 752.54 708.30 697.0 58.00 541.30 697.50 537.06 543.38

2. UroshCosdrol -.	 9.o 570 4.0 9.0 570 4.
C0.00 0.00 0.0NO 0.180 0.080 a00 0.20 0.290 0.290 1U.040 0.040 0.040Cost E 2.79 2.79 2.79 5.58 	 0.00 0.604 4.605.58 558 20.ZZ. 20.-2 20.2 - 2.85 Z.85 Z.e5 5.65 9.69 5.69

S. 	 C. . .t " -I . " 
a.Culvert ClesaingC w.lays 0.050 0.075 0.055 0.07S 0.1515 0.300Cost ES 5.03, 7.55 10.07 S.54 7.55- -	 2.40 .87 55011.58 35' 	 0..740 .046 5.30s 3.50Sb. 	 07 0.00 0.0 - 047 "0.850$ IQ.= 13, ,14 8.80 1174 6.46 8.80Cot.dayo "7 	 0.300 "Do 0.:: 0.300 0.467 0.800 0.300 0.467 0.800 0.300 0.467 0.58fCostE 52.29 81.39 139.43 - Sz.29 81.39' - 139.43 52.a9 81.39 139.43

4. Ditch 	 1393 57.33 88.94 152.35 57.13 8.4 353 
a. Primsr lus -

Crsr.ays 0.132 0.136 . - .38. " 0.456 . -. 0.381 - 0.456 .- 0.132 0.136 -- 0.3 0.456Cost ES 24.38 25.12' - 7;.36 - 4.21 70.36i(U) HAd 	 54.21 . 213 5.9-7.4 568Z5.-13 25.89 -Z .4 86. ez
Cost ES 7*0.077 0. 076 1.049 0.2462 -0.210 3.496 ' 0.242 0.210 3.496 0.077 0.070 3.049 0.2Z62CstE 	 0.250 <3494.55 ~-.-- 4.41 ".05 16.50'-" I.ZZ. "  220.1 16. 50O - 33.2 220.11- 5.30 4.63 69.44 37.34 33.90 133.44 

b. Sscondsry Ditch . 4 6Crow-days 0.312 0.775, 0.9J$ 0.312 0.77S 0.938 0.615Cost ES 19.64 4.79 59.06 19.64 48.79 59.06 . 
' 1.562 1.575 0.312 0.77S 0.935 012.75.9383.35 98.34 118.05 20.66 51.31 20.66 5.: 62.115.~~~~~~~Z1.4el."om.	 1q '11"Z.11e& 1

5. .a.ons-a Ueiaan..	 1" SIcS 6 
a. Bridge 6 ChannsI 

Basi s 22% of Ites 3 ad 3bCost E$ 12.61 19.57 3.89 ' ' 12.72 19.57 33.22 - I.72 20.90 35.33 13.86 21.50 36.30 33.99 21.50 36.49b. Other Misscallxous3.0.S 	 1.9 64Bast.Cost ES 25.41 =4.20 	 2.5% of Baet I throvgh 425.74 . 28.47 Z7.SO 31.24 3S.53 34.61 37.58 25.91 24.79 26.55 29.07 28.Z0 32.30 

3. PERIODIC MADMINT AACE1, Gravwl Rqsorfactag

Cr.w-raiys 0.277 0.231 0.215 
 0.277 0.Z31 0.235 0.369 0.323 0.292 0.277 0.231 0.215 0.277Cost ES 1,785.60 3489.08 1,38S3." ! 785.60 1,489.08 	 0.231 0.2151,385.94 2,375.6 _ 2 082. 13 i 88Z.30 1,808.45 3.5008.13 1,403.67 1,808.45 1.508.13 1,403.67 

CO4BIPI-D TOTAL 2.839.8- 2.500.66 Z.474.33 2.965.47 2,636.1S 2. 700. 02 3.49.19 3.522.23 3.470.62 Z.884.65 2.1S46.11 Z. Sze.0 3,014.42 2.685.96 2.764.44ROUNDED TOTAL ESZ.540.00 E5Z,S00.00 ESZ.475.00 E$2,965.00 E$Z.635.00 ESZ.700.00 ES3,850.00 E3520.00 E$3.470.00 ES2.885.00 E$Z.545.00 ESZ.530.00 E$3.015.00 E$2.685.00 12.76S.". 

m-B-4 

http:E$2.685.00
http:E$3.015.00
http:ESZ.530.00
http:E$Z.545.00
http:ES2.885.00
http:E$3.470.00
http:E3520.00
http:ES3,850.00
http:ESZ.700.00
http:E$Z.635.00
http:E$2,965.00
http:ESZ.475.00
http:E5Z,S00.00
http:ESZ.540.00
http:2.764.44
http:2.685.96
http:3,014.42
http:2.1S46.11
http:Z.884.65
http:3.470.62
http:3.522.23
http:2,636.1S
http:2.965.47
http:Z.474.33
http:2.500.66
http:1,403.67
http:1.508.13
http:1,808.45
http:1,403.67
http:3.5008.13
http:1,808.45
http:1,385.94
http:1,489.08
http:1,785.60
http:15.52zz.35.52


" ]C OiEXIBIT MLB-S5 - ."_ 

TYPE S ROADS: GRAVZ1.sURFACED. FEEDEX ROAD STANDARD 

Moderate 	 13bDyWeather Zoese 	 Redcee3illamesooWeaore Zones Rainfall Zones fleinl Zonis Wt.Do..r AlomcWork ItewsF ___ __ F _____ F ____ _____F at___ ____ m 

A. ROUTINE MAINITENANECE 
1. Surface Maintenance 

a. Surface Grading
Crew-days 0.875 - "0.75 0.575 . .1.1" i.n81.125 1.125 "1.182 .is2 0.575 0.875 0.375 1.35 1.125 1. 25CostES 161.60 •61.60 163.60 207.76 2207.76 07.76 .218.29 238.29 Z18.29 366.39 166.59 166.59 Z14.39 Z14.19 214.t9b. 	 Spot Regraveling
 
Crew-days 0.194 0.164 
 0.151 0.194 :.0.164 0.15 0259 0.20. 0.195 0.194 0.164 0.151 0.194 0.164 635CostES 250.63 194.97.- 179.5l 230.65 194.97 179.51 307.91" 263.54 235.39 234.94 193.61 332.37 Z34." iv .61 332.07 

2. Brush control 
Crew-days 0.040- 0.040 0.040 0.080 0.080 - 0.060 - 0.290 0.290 0.290Cost ES 2.79 2.79, 2.79 5.58 	 0.040 0.040 0.00" LOW9 @.e. .58 • 20.2 " 20.22 20.s 2.35 Z..5as 5.69 5.69 S.69 

3. C,.1vert m nt 0enan 
a. Culvert Cleaning

Crewdaya 0.050 0.075 0.100 0.055 0.075 0.115 0.100 0.135 0.230 0.050 0.075 0.100 0.055 0.75 0.115CostES 5.03 7.55 10.07 5.54 7.5s 11.56 10.07 13.59 23.14 5.87 8.80 11.74 6.46 8.30 35.95
b. Culvert =. 	 . . .Cre.dys 0.300 - . 0.467 - 00 0.300 0.47' 0.800 0.300 0.467 0.800 0.300 0.46 0.300 0.300 0.467 a.Cost ES 52.29 83.39 139.43 52.29 81.39 . 139.43 52.29 81.39 139.43 57.13 8.94 152.35 57.15 as.94 IS.3s 

4. Ditch Maintenance 
a. Primary Ditch(1) 	 a~ 

Crewdaye 0.132 '-0.156 0.351 0.456' .0 .3853 0.4369 0.32 0.136 . .3 .5C-otE$ 24.38 25.3 - 70.36 - 4 .21 - - 70.36 54.23 -- 25.3 25.59 -* 72.54 06.42 
(U) Hand 0"6 09.21 	 Z.77 0.0. 7.46. 

Crewdays 0.077 0.070 1.049 .0.26 0 .- 10 3.49 0. 0.oUo 1.049 0.2. O.Zl0 ,."&Cot ES .4.85 4.41" 66.05 16.S0 - 13.2 ' 220.II -16.50 3.22 220011 S.10 4.63 69.44 17.34 13.90 231.44 
b. Secondary Ditch

CrewDaym 0.156 0.388 0.469 0.156 0.39., 0.469 0.332 0.781 938 0.156 0.388 0.469 0.156 0.388 6.469
Cost ES 9.2 24.43 .293 - 9.32 24.43 - 2 9.53 19.64 49.17 59.06 10.33 25.69 31.05 10.33 2S.69 531.9 

5. mleceltansos Manzeamnce 
a. 	 Bridge 1 Channel
 

Saida 22S of Irne 3aand 31;
CotES 32.61 19.57 32.59 12.72 19.57 33.22 13.72 20.90 35.32 13.6 21.50 36.10 13.99 22.50 36.40 

B. PERIODIC MAINITENANCE
1. Gravel SerfeegCrew-days 0.20 0.173 :' 0.161- : 0.208 0.173 -: 0.161 0.277 0.242 0.219 0.208 0.173 0.161 0.26 0.173 6.11Cost E 747.42 62365 ,-f53." 747,42- .' 621. 6s 5785. "5.36 569.60 785.95 750.03 623.82 go.55. 750.03 623.5 S s 

" COMBED TOTAL 1.251.4 .43.48 .20040- i.358.6Z 1260.53 1.,405.25 ,, ..1.724.36 1.632.13 1.735.91 1.271.83 1,167.3Z 1.33.54 1.382.64 .237.96 1.4468.13 
ROUNDED TOTAL ES1.250.00 E1.145-00O E$.200.0"-; E$1,360.00 ESI.260.00 .E13.405.00' ES1.725.00 E$1.630.09 ESI.735.00 EI.270.00 ES1.165.00 ES3.235.00 EI.385.00 ESI.290.00 ES3.4954.9 

ROUNDE TOT~. ES!-50.

http:ESI.290.00
http:EI.385.00
http:ES3.235.00
http:ES1.165.00
http:EI.270.00
http:ESI.735.00
http:E$1.630.09
http:ES1.725.00
http:ESI.260.00
http:E$1,360.00
http:ES1.250.00
http:1.4468.13
http:1.382.64
http:1,167.3Z
http:1.271.83
http:1.735.91
http:1.632.13
http:1.,405.25
http:i.358.6Z


zxmrr +m.9-6 

TYPE 6 ROADS. CRAVEL-SI3RFACED. SERY ICE TO TRAFFC STANDARD 

Work Itm F ___J__•__Dry . _____ ____ I _____3.jg.sh ' F.. I __-_____DTWAhr Zoo.. t"~ Zn 

A. ROUTEMAD, ENA4CE  1
. SurfaceM~Or=.oCr dY. 0.58 0.584 0.584 0.75 0.750 0.750 0.756 0.788 M08.T 0.s84 0.5s4 0. S4Cost ESb. Spot Regra10,8S.107.85>. 1075 107.5551. - 0.77 

138.53 538.51Cre.dtE0109a 0.130 .138.! 143.53 145.53 145.53 111.190.100 • 0.130 " 0.,09 0.100 111.19 111.19 14279 542.79 14.lpCotES 0.172 0.14" 0.132 0.130354.551 129.581 118.98 0.109 0.100 0.130 6.369354.55 129.58 118.88 204.48 173.57 1"110156.93 1357.44 13Z.00 33 see
Crewoday 0.040 0.040 0.04 0. 00 0 0.00 0.9 " .Z9 0.29Coat E 2.79 0.040 0.040 0.0402.79 2.79 - . a . 0.080 .00 ILl1l1.68 20.22 20.22 ZO.22 2.85 2.5 Z. .93. C o .l ert Mrl " -. 69 .69 S. 4 

a. Culvert Cisetog..Crmwdy-. 0.050 0.075 0o0 0.07S 0.11mb. C t 5.03 0.100 .0.135 0.230 0.0.0 0.007.55 30.07 r m5.84 -87.55 + 11.58 0.05 .11O -1 0.07 13.59 23.14 .617 8.80 13.74 6.46 6.68 13.90
Cme.-dayo 0.300Cost ES 0.467 0.800- 0.300 04752.29 8193 129.43 52.29 a 319 0.60 L.700 047 0.800- 139,43'- 52.29 63.39 0.300 0.467139.43 57.13 0.600 0.3008.94 352.35 57.33 0.467 0.6m68.9 36,.3

4. Duch btajokace . 
a. Prlmary Ditch• 


. . 

Cr.day 0.099 . 0.102oC at ES 6.8 . - 50.2Z . 0.30163.36r . 52. 20.286 (3.16 -- 18.850.342 19.42 --.. 54.45 65.330 0.302 

cor$dy 3.65 - .767 - 12.341 + 9.95 

.. 

0.0-002 3.27V 49.55 0.39 .5 r 165.06.2 .96 0.156 

0. 
3234 9.95 2.622 0.058 0.052365.08 3,84 3.44 0.767 0.196 6.158 .425. 16435. Ulscellaneoo. lilatenenc. 9.9 16.0 3.4 .4-Z 2 S" 13a. BridgeS& aoo9M..1. - % a s Uaid 33Coat ES 32.63 19.57 32.8" 12.7 - 39.7-g 33.22 13.72 20.9 35.32 13.66 23.50 36.10 3.9 2.8 54B. PERIODICLMAITENANCE1. Gravel Rteg=a tq 3.9 

' -Cre.-daye 0,138 0.116 0.108 0.138 0.336 0.108 0.184 0.162Co4t6S 47.5.69 0.146 0.13436.83 3811608 4989 388.08 "1.19 8.12 0.116 0.108 0.138 I.336416.5 III524.63 497.61 418.28 389.44 497.61 41.2 SCOMBLNDD TOTAL 652.94 787.67 849.54 924.70 665.12 .000.36 1.172.65 1.110.43 .208.28 868.64 86.42ROUVNED TOTAL ES 615.00 ES 790.00 ES .850.00 ES 925.00 
6z9.98 946.04 693. s 3885.916E$ 865.00 ESI000.00 ES.17%00 EI.I0 00 ES1.21o.00 E$ 670.00 ES 0.00 ES 30.00 ES 95.00 ES 69S.80 I1.60,S 

In-u.. 

http:ES1.21o.00
http:ESI000.00
http:1.110.43
http:1.172.65
http:Regra10,8S.107.85


EXHIBIT HI-D 

ROUTES AND SEGMENTS. 
CAIDDATE ROADS - 1972/73 SYSTEM 

TRAFFIC VOLUME, CONDITION RATING. MAINTENANCE 
Financial Costs in 1972 Ethiopian Dollars 

TYPE AND COST 

Route and 
Segena 
Number 

. 
'. 
Route 

Segment' 
kn to km kms 

-
1972 
ADT 

Condition 
Rating 

Maintenance 
Type 

Basic 
Cost/km 

E$ 

Special Maintenance 

Description 
Cost 
El 

TotL.1_ 
Cost/u 

ES 

DISTRICT 20 - ALEMGENA 

01 

01 

0 01 
02 
03 
04 
05. 
06 
07; 

-08-

10 

1213125 
0 13 

Addis Ababa to boundary 
We inPovince 

(Sedaa=]r 38) 

' 

(D, Berhan : km 130) 

e 
Paving in progress by OILin 7Z7in -! '-23""- "195 

5- 30 
30 - 38 
38- 67, 
67- 75 
75- 108. 

.108- 113 
113 - 130 
130- 136 
1"171 
17.1 195 

- 220 

220-240 
240 - 338. 

25 
8 

29 
-_ 8 

33 
:5 
17 
6 

54 
24..-
25 

20 
" 98-

341 
227 
227 
227 
227.': 
227" 
227 . 
125 

125 
125 
125 

2583 
125 

3 
4 
3 
3 
4 
4 
4 . 

'2 

2 
6 
6 

41. 

1-HR 
1-IF 

-I-HR:. 
I-HF 
1--IR-. 

-

I-HF 
I-HR 
I--IF. 

1-HM." 
3-HM 
3-HM 

-HF 
3-HR 

3.430 
3,320 
3,430 
3,320 
3.430 
3,320 
3,430 
3,320 

3,660 
4,830 
4830 

s45,615 
5,010 

Extensive retaining wal, 
water ,obeswern problems. 

Retaining wall
Flood damage repair
Flood damage repair 

slides, 3 tunnels with 33.160 
7.250 

35.995 
13,590 

85.750 
26,560 
99,470 
26,50 

113, 190 
16,600 
58,310
19.920 

128,100 
149,080 
128.000 

148,295 
504.480 

03 001 
02 

: 03 
04 
05 

03 0 06 

. 

'AddiAbaba toDejen: 
.-

(Chancho= km 35) -
(Fitche 3ct. = km 113) 

- _ . 

(Blue Nile Gorge km 185-230) 
(Dejen= km 230) -

2- 10 
10- 35 

-35- 149 
149- 180 
180- 186 
186-230 

8 -_256 
25,. 256 
114 153-
31 152 
6 152 

44 -- 152 
=..--

2 
3 
3/1 
1 
1 

3 

2-HM 
1-HR, 
1-HR--
11-HF 
I-HR 

I-HM 

4.720 
'3,430 
3,430 
3,320 
3,430 

3,660 

-
Note: Cond. 3 km 35-70; Cond. 1 km 70-149 

Retaining wall. slide repairs, and ditches and 
drains 

9.953 

37,760 
85,750 

391, 020 
102.920 
20. 580 

256,993 

04 0 01 
0z 
03 
04 
05 
06 
07 
08 
0910 
1 

040 12 

Addis Ababa to Awash 
Station (Harerse Bdry.) 

(Debre Zeit = km 45) 
(Modjo = kn 72) " 
(Nazreth = km 9')) 

= 
(Awash Sta. lakm2ZO t 

AwashR. Br. onnew-.. 
location = km 2251). 

4-. 18 14 3,300 
18 - 32 14 3,300 
32,- 45 13 3.300 

"-.45 83 
- .- 72 4- ,455 

--

" .72.-1 99
. 
"fZ7.1.098-9 

-

" 99w- 105-'1.6"- 370"
0 
130-170:--40 370-.,--170185. 15 :370 '-

- 185-190- 5 370-
190-225 35 370 

1 
1 
1 

.1 
'1' 

.1 .: 

1
1' 
I 
1 

1-HF 
I-HR 
1-HF 

1-HR, 
1-HR 

I-MR 

I-DR
1-DF'' 
I-DR 
I-DF 

-
. 

3,320 
3,430 
3,320. 

3,30-,-
3,01 

3.040
2.960.-. 
1.785 
1.745'. 
.785 
1.745 

" 

46,480 
48.020 
43,160
76 36 " 

13,720 

1820
74,000 
71400 
26.175 
8,925 

61.075 

05 0 01 

02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

05 0 13 

06 0 01 

Addis Ababa - Ghimbi 

(Agerehiwot = km 125) 
(Guder = km 135) .

(Lekempty =km 334) 

(Ghimbi - km 440) 

Morfjo - ,iwash R. Bridge 

7- 30: 23 

30 - 119 89 
119- 126 7' 
126 - 140 : 14: 
140 149 - 9:
149-306 157 
306 - 311 5 
311-.334- 23.. 
334- 355 21 
355 -v'362- 7. 
362 - 405 43 
405-411 6 
411 -440 .29 

72- 95 Z3, 

664: 

383 
383 
383 
239 
239 
239 
239 
216 
216 
216 . 
216 
216 

498 

3 

3/4 
4 
4 
4 
4 
4 

- 4 
2 
2 
2 
2 
2 

1 

1-HR 

I-HR 
1-HF 
3-HR 
3-HM 
3-HR 
3-HM 
3-HR 
3-HR 
3-HM 
3-HR 
3-11M 
3-ITR 

I-MF 

3,430 

3,430 
3,320
5,010 
4,830
5.010 
4,830 
5.010 
5,010 
4.830 
5.010 
4. 30 
5.010 

2.960 

-

Note:' Cond. 3 km 30-60; Cond. 4 km 60-119 

Excess brush 
Slide problems; Excess brush 
Excess brush 
Slide problems; Excess brush 

195 
10.201 

165 
9.811 

78,890 

305.270 

70.140 
43,470
786,570 
24,150 

115,210... 
105.210 
34.005 -

ZZ5.631 -
29.145 

155. 101 

60,o 



EXHIBIT 11-D 
(Continued) 

Route and Basic Special__________________Segment 

22.200 

.u"ber Route 
Segment 

km to km Ioms 
1972 
ADT 

Condition 
Rating 

Maintenance 
Type 

Cost/km 
E$ Description 

o t 
Ile 

T 
t i 

- Addis Ababa - Gbi R. Br.-070 01, 
02 "-,: " --
03 (Teji=km55)..: 
04 
05 (Ghion=kin115} 
06 
07 07 ~ l~='i 155)
08 
09- CibiR. R .0 km 183) 

-

.6- 19 
19- 24 
24- 55 
55-99 
99-115 

115-141 
141 -155 
155- 171 
171- 183 

13 
- 5 
31 
44 
16 
26 
14 
16 
12 

1095 
,602, 
602 
602 
602 
214 

-214 
214 
214 

3 
3 
4 
3 " 
3 
4 
4145.99614 
4 
4 

-HR 
1-HR 
I-HF 

-HF 
2'--2-HR 
3-HF 
3-HR 
3-HR 
3-HM 

3.430 

3.430 
3,320 
4,380
4.490 
5.615 
5.010 
5.010 
4.830 

17.1 
17.150 

142.92071.84" 

71 
145. 9" 
70.144 

I7."60 

-08 0 01 
- 02 

03 
*-04 
0 06 
0 

-

a-reth - As*-la
(Awsh R. Br.- km 116) 

. 

(Asseli km 176) 

99- 116 
116-124 
124- 138 
138-150 
150- 162 
162- 176 

17 
8 

14 
12 
IZ 
14 

644
212 
212 
212 
212 
212 

-- 24 
4 ". 
4 
4 

MR3-MR 
3-F 
3-HR. 
3-HF 
3-HR .

3,0404.255 
4,745 
5.010 
5.615 
S.010 

51.6.0 
34.040 

60,120 
67.380 
70,140 

09 0,01 Alemsena Kersa R. Br. .19--60 41 292 s 3-HR .. 5.1 
205.410 

1. 
" 
0... 
02 . 

Tarmaber Molale 
... 

(Molale7=km75) 
0- 59 

59- 75 
59 
16 

14 
14 

3 
3 

5-HM 
-

1735 
1-HRo-.17630 

Slid e b 
Slide problems 

. 
.1 

9 5 
3501 

14h l 1+M &9 
14101-~Xc~oeaMga040; 40 3 _3 

"' -L to5-IIM - M1.735 001 35 ,319.C 

8 

49 

0 010 
02 

01 

. 

1n..6 A0n 1obe e 

. + r "31"-86.

Tarmaber.Sa1 ngie 

b r B 0r 

0-

h4 4 

31 

10 

-44 

31 
55'. 

1R.87 

16 

14
3 

. 3 

3 
3 

- H 

5-HR 
5-HF 

- 1, 735 

-,1.630;0.
,.7 25 

Sli de pr obl em s 9. 001 85. 341 

94.05 

03 * r 
031.-.6-

10- 160.16 
22-

- 66 
:6 

Z626 
-26 

3,Z3 
3 -

5-HF 
5-HR-

1.7 
1.630 

- 16, 300 
10.350 
90730 

04 u C. 

08 1 01 

Access Roads
Kok&DamAcces. Ro'adV 

SodereSpur 
. 

0-

14

6 

14 
6 

25 
112 

2 
2 

1-MR 
I-MR 

. 3,040 
.040 425.042.50 

03 2 01 Debra Ubanos Road "0-1" 4 4 9 
' 

2 -M .660 14.40 

03 3 01 Cement o +Quarry Road .."+:!00- z2 +z+2 
. .-I1s-HR :+ ';:- .. m .... :"' . 

1.63034.0 
14.6U, 

Mukutere Alem 0- 2 1 71 

COMBINED TOTAL.DISTRICT
20 E$6.94.426
 
DISTRICT 21 -ASMARA 

Asmara to Prov. Bdry. 

01 066 5- 40 3S.;73 22-R6i (Decamere 370
63 6 4 

= km 40) 40- 68 28 ;'124-i.-_2 -MR 3.780 3.u6868 -- 98 +3V ; " 1298 ",- 44 2 + 3.780: 
63 2-MM 3, q5 Retaining wall98- 123 25 124- 2 128.510 
62 (Senate 135) 2-MR 3.780 


-k12 _ 124 2: 2-kM 8.700 1245603.9Q5 Retaining wall
0l 0 61 (Prov.Ildry. a ko- -t) 135- 158 -" 23 124 3".Se1e:2 2-MR 3.780 
 3.480 51.420
 



EXHIBIT II-D 
(Continued) 

Rloute andSegmentSegment 
NJmber 

Ru 
- Routeu 

Segment 
to ]an km. 

1972 
ATe 

Condition 
Rtin 

Maintenance 
T$ 

BacBasic 
Cost/im ___________________________ 

Special Maintenance-

Description 
cost(o** 

ES 

T 
Tlll 

01067 
68 
69 
70 
71 

01 0 71 

(Dongllo  65) 

. 
(Masawal = kn115) 

0-25 
; 25 - 60 

60- 65 
S.65- 72 

72-w 82 
82-11S 

25 
35 

5 
- 7-
'10 
33-

462 
503 
503 
503 
503 
503 

1 
1 
1 
1 
1 
1 

2-IG[ 
2-MM 
2-DM 
Z-DFd 
2-DRd 
2-DFd 

3;995 
3.995 
2.200 
2.130 
2.170 
2.130 

Retaining wa 
Rftainingll 
R etahin n al1.5 
-

7.250 
10,150 

167.125, 
14Wall/
19,4S 

124.9 
14,6t; 

1701 

03 0 72 
71 

70. 
69,68'. 
67 
66 

65 
64963 
62,..61 

03 0 61 

10 0 0 1
0z 
003 0 

10003 

Amra toMereb 

(AdIUgri=km 55) 

.. . -- . 
(Prov. Bdry. kml 15) 
Ne3 .45,360 

" - . . .
" 

" 

0- 7 
7- 15 

15- 20 
20  30
30- 43 
43- 55 
55- 67 

67- 89 
.9- .9393- 98 
98-103 

103- 115 

0- 22 
22- 34
34- 40 

.. 

7 
8 

5 
10
13 
12 
12 

22 
4
5 
5 

12 

ZZ 

12
6 

243 
243 

243 
243
243 
243 
243 

243 
243
243 
243 
243 

53 

53
53 

1 
1 

1 
1 
1 
1 
2 

2 
I
1 
1 
1 

1 

11 

2-Mr 
Z-MR 

2-MM 
Z-MR 
2-Mr 
2-MR 
2-MF 

Z-MR 
2-MM 
Z-MR 
2-MF 
2-MRl 

2-MM 

2-MR2-MM~174 

3,705 
3,780 

3.995 
3,780
3.705 
3.780 
3.705 
3.780 
3.995 
3.780 
3,705 
3.780 
3t8Dmre 

3.995 

3.7803.995 .. 

Retaining wal 

. .... 

Retaining l 

Retaini wan.2: 

1450 

1nwll1,160 

6.380 

25.95 
30,90 
30.425 
37.636 
78415 

45.306 
44,60 
63.460 

17.140 

18,9as 
14,S60 

94.270 

41.74025.715,710 

Asnura Sbdera . 

11 0 01 

03 
04 
05 
06 
07 
08 
09 
10 
11 

11 0 12 

17 0 01 
02 
03 
04 

17005 

50001 
50002 

32 0 01 

01 3 01 

11 0 01 

(Keren = km 91) 

. 

(Akordat = km 173) 

(Teseney Jct. =km 349)
(Sebderat = km 384) 

Adi Unri - Ares 

(Areza=km42) 

TerramirL - Decamere 

Massawa - Agip 

Maus&wa - Gurgusumn 

Tesencey Access Road 

0- 41 
41 -.-66

-6 -7o 
70 -' 75 -
75- 91 
91- 98 
98-108 

108 - 130 
130-173 
173-259 
259-349 
349- 384 

0- 11 
11- 16 
16-" 22 
U- '26 

26- 42 

0- 22 
22-30 

0- .6 

0- 8 

0- 6 

41 
25 
.4 

5 
16 
7 

10 
22 
43 
86 
90 
35 

11 
5 
6 

.4 
16 

22 
8 

6 

8 

6 

275 
121
121 
121 
121 
121 
121 
121 

.Iz1 
.71 
.71 
-71 

8 
8 
8 
8 

.8 

.. 8 
8 

216 

245 

76 

. 

1 
1
1 

1 
1 
1 
I 
4 
4 
4 
4 

5 
.5 
5 
5 
5 

5 
5 
2 

1 

4 

2-MR 
2-MM 
2-MR 
Z-MM 
2-MR 
2-DMd 
2-DRd 
2-DFd 
3-DRd 
4-DRd 
4-DFd 
4-DFd 

5-MM 
5-MM 
5-MR 
5-MM 
5-MR 
5-MR 
5-lU' 
2-DFd 

I-DFd 

4-DFd 

3,780 
3.995 
3,780 
3.995 
3,780 
2.275 
2,170 
2.130 
4.310 
2.545 
2,885 
2,885 

1.260 
1.405 
1.260 
1.405 
1.260 
1.260 
1.360 
2,130 

1.785 
2.885 

Retaining wali 

Retaining wal 
7.250 

1.450 

.2 

154.90 
107.125 

15,120 
21,425 
21.426 

41 " 
Is9S 
26.76 
46," 
185.330 
28.870 
259,675 
100.975 

"3.60 
1$.a" 

7.8s 
5,47, 

- .1n0 
.27.70 

.e 

14,206 
14, 

COMBINED TOTA.,DISTRICT 21 E$;.,63.44 -



EXHIBIT M-D 
(Continued) 

Route and 
Segment
Number Route 

Segment 
km to km kms 

1972 
ADT 

Condition 
Rating 

Maintenance 
Typo 

Basic 
Cost/km

ES 

swds! maiim 

Description 
CA 

_ 

DI3TRICT 22 - GONDER 

Tijreapro Bdry. to 

03 0 46 
45 
44 
43 
42 
41 
40 
39 
38 
37 

36 
35 
34 
33 
32 
31 
30 
29 
28 
27 
26 
25 
24 

03 0 23 

(Debarek = km 430) 
(Dabat km 465) 

(Gonder =km 530) 

(Aseso Jet. =km 541) 

(Adis Zemen Jct. - km 624) 

(aijirDar and Prow. Edry. 
km 705) 

= 

294 - 305 
305 325 
325 - 339 
339-344 
344-390 
390-401 
401 -410 
410-415 
415 - 425 
425 -473 

473-479 
479- 526 
526 - 528 
528- 530 
530- 536 
536 - 541 
541 - 545 
545 580 
580- 585 
585 6!0 
610- 624 
624-668 
668-697 
697 - 705 

11 
20. 
14 
5 

46 
11 

9 
S 

10 
48 

6 
47 
2 
2 
6 
5 

- 4 
35 

5 
15 
14 
44 
29 

8 

68 
68 
68 
68 
68 
68 
68 
68 
68 
57 

S7 
57 

185 
185 
18S 
98 
98 
98 
34 
34 
34 
39 
39 
39 

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
2 
5 
2 
2 
2 
4 
4 
4 
4 
2 
2 
2 

4-MM 
4-MR 
4-MM 
4-MR 
4-MM 
4-MR 
4-HM 
4-HR 
4-HM 
4-HR 

4-HF 
4-HR 

.2-HR 
3-HR 
2-HR 
I-HR 
I-HR 
3-HR 
4-HM 
4-HR 
4-HM 
4-HF 
4-HM 
4-HF 

2.700 
2.635 
2,700 
2.635 
2.700 
2.635 
3,470 
3.520 
3,470 
3.520 

3.850 
3.520 
4.490 
5.010 
4,490 
3.430 
3.430 
5,010 
3,470 
3,520 
3.470 
3,850 
3.470 
3.850 

Slide removal 

Slide removal 

Slide removal 

Slide removal 

Slide removal t-d z.'ialnlng wall 

1.862 

2,365 

7.700 

1.520nu.7 

6.720 

MsLU 
Wns 

4k.589 
12.11M 

131.M 
mam 

17..U 
41.4Q8 

169.1 

ai. In 
169.440 

8.9" 
1W88 
44.946 
171n 
U.m 

19.3:9 
17.320 
1mm.0 
44, 10 

9N4W 
190,636 
36:M 

Gander Airport - Gorpora 
27 0 01 

02 
03 
04 
05 (Gorgora = km 60) 

0- 5 
5- 14 
14- 20 
20,. 25 
25- 60 

5 
9 
6 
5 

35 

47 
47 
47 
47 
47 

4 
4 
4 
4 
4 

4-HR 
I-HF 
4-HR 
4-HF 
4-HR 

3.520 
3,850 
3.520 
3,850 
3.520 

11.438 
34.488 
s110 
19.381 

I233.50 
3? 0 01 Gander - Setit 01- 20 20 6 6 6-HR 1.110 ZzNo 
33 0 02 20- 25 5 6 6 6*HM 1.210 Lif 

COMBINED TOTAL.DISTRICT 22 88,63.83 
DISTRICT 23 - COMBOLCIA 

Shoa Bdry. to Tigre Bdry. 

01 0 14 
15 
16 

17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

:27 
28 
29 

(Combolcia - km 375 South) 
(Coinbolcia = kn 702 North) 

(Dessie = km 680) 

(Hay km651) 

338- 350 
350- 360 
360- 375 

702  697 
697 - 680 
680 - 670 
670- 657 
657 - 646 
646 632 
632  627 
627 - 609 
609- 601 
601 - 595 
595 - 581 
581 - 574 
574-567 

12 
10 

s 

5 
17 
10 
13 
11 
14 
5 

IS 
8 
6 

14 
7 
7 

125 
125 
12S 

163 
163 
143 
143 
143 
143 
143 
143 
143 
143 
138 
138 
138 

4 
4 
3 

2 
2 
2 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

3-HF 
3-HR 
-HR 

2-HF 
2-HM 
2-HM 
3-HM 
3-HR 
3-HM 
3-HF 
3-HM 
3-HR 
3-HM 
3-MR 
3-MM 
3-MR 

5.615 
5.010 
4.4907, 

4,380 
4,720 
4.720 
4.830 
5.010 
4.830 
5.615 
4.830 
5.010 
4.830 
4.2_ 
4.080 
4.25; 

Slide problems 
Retaining wall 

Retaining wall and flood daniage 
R wi l d 

9001 
.900 

2Z.fW-
'7' 

-

67,366
WIW 

21.138 
09B41 
5I53 
98.738 
w51105 

61.46w 
2an8 

so 

a%"* 
39.534 

29.9" 



EXHIBIT I-D 
(Continued) 

Route and 
Segment 
Number Route 

Segment 
kmn to Ian km 

1972 
ADT 

Condition 
Rating 

Maintenance 
Type 

Basic 
Cost/km 

E$ 

Special Maitmance 

Description 
Caet 
*et . 

TOW 
c 

t ... 

30 
31 

(Woldi, =km 559) 
-

567 - 559 
559 -528 

8 
31 

138 
138 

4 
4 

3-MM 
3-DM 

4.080 
3.975 

3,000 
123.209 

-

32 528 - 521 7 138 4 3-DR 4,240 Flood damage 24.700 56.300 
33 
34 

(Kobo = km 510) 521 - 510 
510-478 

11 
32 

138 
138 

4 
4 

3-DF 
3-DF 

4.745 
4.745 

Flood damage 
Flood damage 

38.300 
74,165 

90.IS 
224.0o0 

35 478 -463 15 138 4 3-MM 4.080 &1."60 
36 463- 442 21 138 4 3-HR 5.010 19S.21 

0. 0 37 (Prov. Bdry. =km 435) 442  435 7 138 4 3-HM 4.830 33.010 

Combolcia - Asseb 
02 0 01 375-397 22 28 2 2-MM 3.995 07.-9 

02 397 - 402 5 28 2 Z-MR 3.780 30.960 
03 402 -412 10 28 2 2-DM 2. 200 Note: Traffic shown is estimated ADT after zz.s 
04 
05 

(Bati =km 416) 412 - 416 
416-440 

4 
24 

18 
18 

2 
4 

2-DR 
3-DMd 

2. 105 
4,050 

opening of Awash . Tendaho Hwy. 9.4" 
97.20 

06 (Mile =km 515) 440 -522 82 17 4 3-DFd 4,815 394.830 
07 
08 

522 - 640 
640-650 

118 
10 

181 
181 

2 
3 

2-DFd 
2-DRd 

2,130 
2.170 

251.346 
21.700 

09 650-665 15 181 3 2-DMd 2,275 34.12t 
10 665-675 10 181 3 2-DRd 2,170 zii 
11 675-710 35 181 3 Z-DFd 2.130 74.S5
12 710-760 50 181 3 2-DRd 2,170 100.560 

02 0 13 (Asseb = Iam 860) 760 - 860 100 181 2 Z-DFd 2, 130 21$,60 

02 1 01 Asseb to Airport 860 - 875 15 39 2 2-DFd 2.130 31.9" 

COMBINED TOTAL DISTBICT Z$ E$2.%I9,?S1 
DISTRICT 24 - ADIGRAT 

Welo Bdry. to Eritrea Bdry. 

01 0 38 435-424 11 143 3 3-HM 4.830 53. in 
39 (Maychew = km 418) 424 - 415 9 143 3 3-HR 5,010 45.090 
40 415-364 51 143 3 3-HM 4.830 246. 330 
41 364- 357 7 143 3 2-HM 4.720 33.040 
42 357 - 345 12 143 3 2-MR 3.780 45.34r 
43 345-340 5 143 3 2-M 3.705 1.us 
44 340- 335 5 143 3 2-MR 3.780 1.90 
45 335  331 4 143 3 3-MR 4,255 17.200 
46 
47 

(QOu =km 309) 331 - 309 
309- 295 

22 
14 

143 
69 

3 
3 

2-MR 
2-MR 

3.780 
3.780 

93.16 
SI.9l 

48 295  282 !3 69 3 4-MM 2,700 35.1"0 
49 282 -270 12 69 3 2-MR 3.780 45-Z-56 
50 270 - 265 5 69 3 2-Mr 3,705 180S.5 
51 265 -260 5 65 3 2-MR 3,780 Is."@0 
52 260  250 10 69 3 Z-MM 3.995 On.950 
53 250- 225 25 69 3 Z-MR 3.780 94.50 
54 225 - 220 5 69 3 4-MR 2.635 13.115 
55 220 - 210 10 69 3 4-MM 2.700 27.030 
56 
57 

(Adigrat =km 195) 210  195 
i95 - 186 

15 
9 

69 
106 

3 
1 

4-MR 
1-MR 

2.635 
3.040 

".US..
27.340 

58 186  182 4 106 1 1-MM 3.250 13. so 
59 

01 0 60 (Eritrea Bdry. = kn- 158 
, 182 - 175 

175 - 158 
7 
17 

106 
106 

1 
1 

I-MR 
I-MM 

3.040 
3,Z-0 

21.20 
55,230 

Erltrea Bdry. - Begemd_ Bdr,. 

03 0 60 115 - 125 10 243 3 Z-MR 3.780 37.060 
59 125 - 132 7 243 3 3-MF 4,745 .225 
58 132  135 3 243 3 3-MM 4,080 12.310. 
57 135 - 110 15 243 3 2-MM 3.995 ,901 
56 (Adi Abun = km 156) 1S0 - Ito 10 243 3 Z-MR 3.780 
55 (Axum =km 177) 160 - 177 17 79 1 4-MR 2.635 4,I3 
54 177 -20$ 32 79 3 4-MR 2.635 04.323: 
53 209 - 214 5 79 3 4-MIF 2,965 14.825 
52 214 - 220 6 79 3 4-MR 2.635 15,810 



EXHIBIT 1I-D 
(Continued) 

Route and 
Segrmet 
Nmnber Route 

Segment 
)am to kma knm 

1972 
ADT 

Condition 
Rating 

Maint-nance 
Type 

Basic 
Cost/kn 

E$ 

Special iMair 

Description 

c. a 
Gas* 

. 
C 
.3t 

S ,

51 
50 
49 
48 

03 0 47 

(Enda Selasse = km 239) 

(Tekeze R. Br.. km 294) 

220 - 239 
239-257 
257-262 
262-231 
281 - 294 

19 
18 
5 

19 
13 

79 
79 
79 
79 
79 

3 
3 
3 
3 
4 

4-MF 
4-MF 
4-MR 
4-MF 
4-MM 

2,965 
2.965 
2.635 
2.965 
2.700 Slide removal 5.2 ;6 

.33t 

13.115 
1.3 
4."6 

15 0 01 
02 
03 
04 

15 0 05 

01:1 01 

01' 1- 02 
01 .201 

401 

Adigrit - Adi Abun 
-" 

(AdjAbun =m 103) 

Quiha . Mekele 
(Mekele =km 10) 

Mekele - Malmakden 

Adibun-Adwa 

0-_51 
51  59 
59- 66 
66- 96 
96-103 

0"- 7 
7 - 10 

0- 1. 

0 5 

t51 
8 
7 

30 
7 

7 
3 

8 

5 

19 
19 
19 
19 
19 

47 
47 

47 

87 

4 
4 
4 
4 
4 

3 
3 

4 

4 

4-MR 
4-MM 
4-MR 
4-MM 
4-MR 

-4-M 
4-MM 

5- M 

4-MF 

2,635 
2,700 
2.635 
2.700 
2.635 

2.965 
2700 

1.405 

2.965 

Slide removal 

Slide removal 

S.667 

11.706 

I3436 

1.445 
92.70i 
18,445 

26.7756.1s 

25.250 

14 

COMBINED TOTAL.ISTRICT 24 ES1. 90.9" 

DISTRICT 25 - DEBRE MARROS 

03 0 071 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

03 0 22 

23 0 01 

Delen to Bahir Dar 
(Dejen = -m230) 
(D. Markos = km 300) 

+300-

(Dangla=6km485) 

(Bahir Dar -cIn 565) 

Dejen - Bichena 

230-256 
256.- 300 

368 
368-381 
381-389 
389-394 
394 - 402 
402-410 
410-465 
465-487 

487-500 
500-510 
510-.515 
515- 540 
540-555 
555- 565 

237 - 268 

26 
44" -
68 
13 
8 
5 
8 
8 

55 
22. 

:13-
10 
5 

25 
15 
10 

" 31 

143 
143 

91 
91 
91 
91 
91 
91. 
91 
91 

101 
101 

"101 
. -101 
:101 
. 101 

30 

-

4 
4 
4 
4 
4 
4 
4 
4 
4 
4 

4 
4 
4 
4 
4 
4 

5 

3-HF 
3-HR 
4-HR 
4-HF 
4-HR 
4-HF 
4-HR 
4-HF 
4-HR 
4-HF 

3-HR 
3-HF 
3-HR 
3-HF 
3-HR 
3-HF 
5-HR 

5.615 
5.010 
3.520 
3.850 
3.520 
3,850 
3.520
3.850 
3,520 
3.50 

5.010 
5.615 
5,010 
5.615 
5,010 
5.615 
,630 

145.9"0 
220.44" 
239.36 

50.050 
28.160 
19.250 
28,16030. 160 

193.400 
84,7600 

65,130 
56.154 
25.0S0 

140.37575150 
56.150 
50,504 

51 0 01 Bahir Dar - Ti Abat 0- 30 . 30 - 48 4 5-HF 1,725 

COMBINED TOTAL4DISTRICT 25 EM.!0.795 

DISTRICT 26 - DIRE DAWA 

Awash R. Br. to JiJiga 

04 0 15 
16
17 
17 
18 

225- 230
230 -250 
250-260 
260-260 
265-280 

5
20 
10 
5 

15 

196196 
196 
196 
196 

443-_1M 
4 
4 
4 

3-MM 
3-MF 
3-MR 
3-MM 

4.0804,74080)0 
4.745 
4,080 
4,745 

Bdlt as an S.T.T. road but classified as Type 3 
because of width, traffic and necessary saiute. 

20.406 

42.550 
20.406 

20 
21 
22 
23 
24 
25 
26 
27 

(Meso =km 302) 

(AsbeTeferi = kna 327) 
(lunl = km 335) 

280-285 
285- 300 
300-310 
310-320 
320- 330 
330-335 
335 - 340 

.340 - 365 

5 
15 
10 
10 
10 

5 
5 

25 

196 
196 
121 
121 
121 

98 
98 
98 

4 
4 
3 
3 
2 
2 
2 
2 

3-MR 
3-MF 
3-MF 
3-MiM 
3-HR 
4-HM 
4-HR 
4-HM 

4.255 
4.745 
4.745 
4.080 
5.010 
3.470 
3.520 
3.470 

nance. 

SLide problems 
Slide problems 
Slide problems 
Slide problems 

4,959 
2,480 
2,480 

12.398 

21,275 
71.175 
7.175 
47,4540 

55,e59 
-19,634" 

16,686 
994 



EXHIBIT 1-D 
(Continued) 

Route and 
Segment 
Number Route 

Segment 
lon to In kms 

-1972 
ADT 

Condition 
Rating 

Maintenance 
Type 

Basic 
Cost/kin 

E$ 

Special Maintenance 

Description 
Cost 
ES 

Tee1 
CeS/ 

X8 

28 
29 
30 
31 
32 
33 
34 
35 

-36 
37 
38 
39 
40 
41 
42 

04043 

04 4 01 
04 4 02 

.

-

(Kbo =km'435) 
(Kulubi = Ion 465) 
(Dengego = km 495) 

(Harer km 540) 

Tijiga =1630) 

Dengego - Dire Dawa 
(Dire Dawa =km 516) 

365-375 
375 -400 
400- 415 
415-435 
435-465 
465-495 
495- 502 
502- 528 
528 - 540 
540- 565 
565- 583 
583 - 595 
595-603 
603-607 
607-625 
625- 630 

495- 509 
509 -516 

10 
25 
15 
20 
30 
30 
7 
26 
12 
25 
18 
12 
8 
4 
18 

5 

14 
7 

j 98 
98 
98 
98 

164 
- 164 

517 
517 
517 
172 
172 
172 
172 
17Z, 
172 

172 

797 
797., 

z 
2 
2 
2 
2 

-4 
1 

:1 
4 
4 
4 
4 
4 
4 
4 

4 

1 
1 

4-HF 
4-HM 
4-H-_
4-HM 

3-HM 
3-HR 
I-MF 
1-MR 
3-MR 
3-MF 
3-DM 
3-DR 
3-DF 
3-DM 
3-DR 

3-DF 

I-MM 
1-MR 

3,850 
3.470 
3.520
3.47( 

4.830 
5.010 
z.960 
3.040 
4.255 
4.745 
3.975 
4.240 
4.745 
3.975 
4.240 

4,745 

3.250 
3,040 

Slide problems 
Slide problems 
Slide problems
Slide problems 

Slide proabems 
Slide problems 

4.959 
121 
7.4399.918 

14.877 

43.459 
99.140. 
4033979o$18 

159.79? 
Iso.M 
20,726 
79.640 
510.64 

i18.625 
71.SS0 
50.88 
37.960 
15.96476.320 

23.725 

45500 
21.230 

20 0"01 
02 

03 
20 0 04 

jieso - Dire 

-
(Dire Daws =]a 460) 

300-330 
-330 395 
395-440 
440 -460 

30 DWO 
.65 -.DWO-
45- "168 " 
20 -168 

7 
7 
4 
4 

X-MF 
X-IMLR • 
6-MR 
6-MF 

500 
500 
865 
925 

Dry weather only; earth surface, special
maintenance only per year @E$S00/km 

15.000 
32500 
38,925 
18.500 

Kuni - Gelemso - " -" -

35 0 01 
02 
03 
04 
05 
06 

3 0 07 

04 3 01 

30 0 01 

(Gelemso =km 399) 

Kobo - Deder .. 

J1ijga - km 795 

(Degehbur = Ion 795) 

335  343 
343 -352 
352- 358 
358-363 
363- 376 
376-384 
384-399 

435-447 

- 630- 795 

8 
9 

-. 6 
5 

13 
8 

15 

.12 

165 

. 

-

10. 
Ac 
10 
10 
10 

10 

*,67; 

10 
-

7 

4 
4 
4 
4 
4 
4 
4 

2 

4 

5-HR 
5-HM 
5-HR 
5-HF 
5-HR 
5-HF 
5-HR 

4-HM 

6-DFd 

1.630 
1.735 
1.630 
1.725 
1.630
1.725 
1,630 

3.470 

870 Const. std. is between Feeder and S.T.T. 
Classified as Type 6 because of low traffic. 

13 040 
15.615 
9 70 
8:625 

21.1902,101380 

24.450 

41.640 

143.550
143.____ 

DISTRICT 27 - SHAHAMANE COMBINED TOTAL, DISTRICT 26 E$2.226.378 

06 0 02 
03 
04 
05 
06 
07 

06 0 08 

Awash R. Br. to Dill& 
(Mekl = kon 135) 

(Shashamuane = kn 250) 
(Awassa = km276) 
(Yergalem Jct. = kn 315) 
(Wondo = Ian 333) 
(Dila =kn 370) 

95 -135 
135- 205 
205 - 250 
250- 276 
276 - 315 
315- 333 
333 - 370 

40 
70 
45 
26 
39 
18 
37 

498 
486 
'466 
.300 
300 
298 
133 

.1 
1 

1/2 
1 
4 
4 
5 

I-MF 
1-MF 
1-MR 
I-MF 
3-HR 
3-HR 
3-HM 

2.960 
2.960 
3.040 
2,960 
5..010 
5.010 
4.830 

Excess brush 
Excess brush 
Note: Cond. 1 km 205-229; Cond. 2 km 229-250 

1.600 
2.800 

120.00a 
21,00 
136.80 
76,960

196$0 

90.1 
178.710 

41 0 01 
02 
03 

41 0 04 

Shashamnane - Sodo 

(Alaba =km 315) 
(Sodo =km 390) 

250- 260 
260-281 
281 - 315 
315- 390 

10 
21 
34 
75 

217 
217 
217 
217 

4 
.4 
4 
5 

3-MF 
3-M. 
3-MY 
3-HR 

4.745 
40255 
4.745 
5.010 

47"450
69.$55 

161.3$0
375,750 

09 0 30 
31 
32 
33 

09 0 34 

Sodo - Arbdinch 

(Arbaminch = krn 515) 

390- 450 
450 -475 
475 -484 
484 -490 
490 - 515 

60 
25 

9 
6 

25 

15 
15 
15 
15 
15 

3 
3 
3 
3 
3 

4-HR 
4-MV1F 
4-MIR 
4-MF 
4-MR 

3.520 
2.965 
2.635 
2,965 
2.635 Excess brush 1,000 

218.240 
7 
743.12S 
23.790 

,6 



EXHIBIT TTT-D 
(Concluded) 

Route and 
Segment 
Number Route 

Segment 
km to km km 

1972 
ADT 

Condition 
Rat, 

Maintenance 
Type 

Basic 
Cost/km 

E$ 

Special Maintnnce 

Descrition 
CeAt 
E-

Ted1Q, 
M1h -

Dodola - Goba, 

08 0 25 
26 
27 

08 0 28 

(Adaba. =km 360) 

(Robey = km 452) 
(Gob& = km 465), 

348- 360 
360-385 
385-430 
430 465 

12 
25 
45 
35 

29 
29 

6 
6' 

4 
4 
4 
4-

5-HR 
5-HM 
5-HR 
5-HF 

1.630 
1,735 
1.630 
1.725 

Slide problems 17.94 
19. S
61.3 
73.350 
0.375 

44 0 01 
02 
03 
04 

44 005 

06101 

Wondo - Negele, 

(Kebremengist - kn 471) 
(Negele = ]km 595) 

YergalemSpur 

333- 365 32 
365-456 - 91 
456 -466: 10 
466 - 471.' 5. 
471-595 124 

315-321 6 

74 
74 
74 
74 
14 

361 

4 
4 
4 

- 4 
3 

4. 

4-HM 
4-HR 
4-HM 
4-HR, 
4-MR 

3-HM 

3,470 
3.520 
3,470 
3.520 
2,635 

4.830 

]Excess prush 
Excess brush. 
Excess brush 

I.290 
280 
140 

Ill.04e 
31.610. 
34.90" 
17,740 

326,740 

28.980 

Shashsxnne - Dodola 

40 

40 

0 

0 

01 
02 
03 

(Kofole =km267) 

(Dodola = km 348) 

- 247-267 
267-283 
283.- 348." 

20-
16,. 
65 

258 
127 
100 

. - 5 
- 5 

6 

3-HR 
3-HR. 
5-HR 

5,010 
5,010 

- 1,630 

100.200 
80,160 

105S.90 

COMBINED TOTAU DISTRICT 27 E$3.417,674 

DISTRICT 28 - JIMMA 

07 

07 

0 10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

0 22 

*;hibiR. Br. to ]on 485 

(Asendabo =km 279) 
(im- =In 332) 

(Bonga 3ct. = 440) 

183- 200 
200-240--
240- 247 
247 - 260 
260-279 
279 - 332 
335- 360. 
360-370 
370 - 395: 
395-420 
420-440 
440-462 
462-485 

17: 
40-
7 

13 
19 
53, 
25, 
10 
25 
25 
20 
22 
23 

164 
164 
164 
164 
164 
164 
104 
104 
1 04 
104 
104 

16 
16 

4 
4 
4 
4. 
4 
4 
6 
6 
6 
5 
5 . 
5 
5-

3-HM 
3-HR 
3-HM 
3-HR 
3-HF 
3-HF 
3-HR 
3-HF 
3-HR 
3-HF 
3-HR 
5-HM 
5-HR 

4.830-
5.010 
4.830 
5.010 
5,615 
5.615 
5.010 
5,615 
5,010 
5,615 
5,010 
1.735 
1.630 

Excess brush 
Excessbrush 

700 
700 

82.110 
200,400 
33.810 
65.130 

106.68S 
297.S95 
125.250 
S6.150 

125159 
141.075 
100,200 
38.173 
37.4"6 

3lnma. - Bedele

43 0 01 
02 
03 
04 
05 
06 
07 
08 

(Agaro = kz 378) 
-

335 - 378 
378-380. 
380- 385. 
185-405 
405-430 
430-445 
445 -455 
455 - 465 

43 
2 
5 

20 
25 
i5 
10 
10 

286 
- 286 

286 
286 
286 
109 
109 
109 

1 
1 
2 
2 
2 
2 
2 
2 

1-HR 
I-HR 
3-HR 
3-HF 
3-HM 
3-HF 
3-HMVI 
3-HF 

3,430 
3,430 
5,010 
5.615 
4.830 
5.615 
4,830 
5.615 

Excess brush 975 14845 
6.84" 

25,89. 
11.30S 
120,750 

".Us 
48.$40 
56.196 

43 

07 

0 09 

2 01 

(Bedele = kum 480) 

Bang&Spur 

465 - 480 

44 2-446 

IS 

4 

109 

87 

2 

5 

3-HR 

4-HM 

5.010 

3,470 

75.15 

13.o" -

07 1 01 Gbimbo Access Road 425 - 435 10 22 6 6--M 1,210 12.l0" 

COMBINED TOTAL. DISTRICT 28 ESZ, X°S. 



EXHIBIT 111-E 

CANDIDATE ROADS - FUTURE REVISIONS AND ADDITIONS
 
Finan-cal Maintenance Costs in 1972 Ethiopian Dollars
 

Route 
and 

Segment
Number Route 

Segment'
km to km kms Project Description 

Old 
Maintenance 

Type (72) 
New 
Type 

Old 
Maintenance 

C.st/km 

New 
Maintenance 

Cost/km 

Net Annual 
Coat 

Change 
1st Year 
Chc a 

DISTRICT 20 - ALEMGENA 

01 010 
11 

01 0 12 

Debre Berhan- Robi 

(Part of Segment) 

171 - 195 
195 220 
220-228 

241 
2 Pave existing gravel 

3-HM 
3-HM 
3-HF 

I-HM 
I-HM 
1-HF 

6,212 (S) 
5.120 (S) 
7.27Z (S) 

5,042 (S) 
3.950 (S) 
4.977 (S) 

(28.080)** 
(29.250) 
(18.360) 

1973/741 
1974/751
1975/76J 

DIL 

04006 

044 01 
04 5 01 
04 6 01 

Addis Ababa - Nazreth 
(Relocation; shortens lengtI 

Akald and Factory Access 
Modjo Access 
Local Access 

72- 94 

13 - 19 
66 - 72 
-72- 99 

22 
61 
6J 

27 

Prey. km 72-99 

Existing road. new mainte. 
nance length following 
relocation of main route 

I-MR 

I-HR 
I-HR 
I-MR 

I-MR 

I-HR 
1-HR 
I-MR 

3.040 

3,430 
3,430 
3.040 

3.040 
3.430 
3,430 
3.040 

(15. 200) 
20, 580 
20, 580 
82,080 

1975/76 
1974/75 
1975/76 
1975/76 

D/L 

05'0 04 
.05 
06• 0606 

07 
08 
09 

'10 
II 

- 11 
12 

050 13 

Agrehiot -j.,kempty-Cdzr 

(Agrehiwt=kni125) 
- -

of(Part(Part(Partofof Segment)Segment)Segment) 

(Lekempty = km 334) 

(Fart of Segment) 
(Part of Segment) 

(Chibi = km 440) 

126 - 140 
140- 149 
149 226'4-226- 306226 306, 

'306- 311 
"311 -334' 
334-355 
355-362 

.362 - 387 
387-405 
405- 411 
411 -440. 

14" 
9 

77a80 

5 
23J 
21 
7 

25 
1* 

29 

Pave existing gravel 

a 
Pave existing gravel 

3-HR 
3-HM 
3-HR3-HR 

3-HM 
3-HR 
3-HR 
3-HM 
3-HR 
3-HR 
3-HM 
3-HR 

I-HR 
1-HM 
I-HRI -HR 

1-HM 
I-HR 
I-HR 
I-HM 
1-HR 
I-HR 
I-HM 
1-HR 

5,510 
4.830 
5.0105, 010 

4.830 
5.010 
5,010 
4.858 (S) 
5.048 (S) 
5.048 (S) 
4.858 (S) 
5.156 (S) 

3.430 
3,660 
3.430
3.4303,0 

3,660 
3,430 
3.430 
3.688 (S) 
3.469 (S) 
3,..69 (S) 
3,688 (S) 
3.576 (S) 

(29. 120) 
(10, 530) 

(121.660)
(126.400)(164) 

(5,850) 
(36,340) 

'. 180) 
(8,190) 

(39,475) 
(28.422) 

(7,020) 
(45,820) 

1976/77 

1977/78 

1974/75 

1975/76 

6th Loam 

6th Loan 

Sth La 

5th Loan 

05 0 14 
Ghimbi - Kurmuk 
(to Nejo = km 510) 440- 510 70 New Const.'- S.T.T. 6-H-I-t 1,110 77,700 1974/75 D/L 

07006 
07
08 

07 0 09 

Chion - 3imrnm 
(Ghion =km 115) 

(Ghibi R. Br. = km 183): 
Alemaen -Ho sang 

115 -141 
141- 155 
155-171 
171 -183 

26' 
14 
16 
12 
""a: 

a3-HR 
" 

. . 

3-HF 
3-HR 

3-HM 

1-HF 
I-HR 
I-HR 
I-HM 

5.615 
5.010 
5,010 
4.830 

3,320 
3.430 
3.430 
3,660 

(59.670)1 
(22.120)1 
(25,280)1 
(14,040)J 

1975/76 5th .m 

09 002 

13 0 01 
02 
03 
04 
0507 
o607 

08 
09. 

(Ke km 60) 

Welldte - Indeber - Hosana 

(Welkite = km 155) 

(Indeber = km 184) 

(Hosaina = km 280) 

60- 130 
155-

15 165 
165 - 175 
175- 184 
184-232 

-232 - 240.-240 -258 
240-25Z50  258 

z58 -266 
266 - 280 

70 New Conet.'- Secondary 
-.. 

101 
- 101 New Const, -Feedertd. 

9J 
.8 
8--8 NiewCont.-"Feeder std. 

10_8 s-td. . 

8 
14J 

--
--
--

""-
--
---

.. 
--

3-HR5R30 

-HR 
5-HF 
5-HR 
5-HR 
5-HM5-HF 

-HR5-HF 

5-HR 
5-HF 

--
--
--
----

--
--

--
--

5.010 

1.630 
1.725 
1.630 
1,630 
1,7351.7835 
1.6301,7Z5 

1.630 
1.725 

350.700 

16.300 
17,250 
14.670 
78.240 
13.88016300.= 
16. 300J13.800. 

13. 040 
24.150 

1973/74 

19r74/75 

D/L 

D/L 

*(S) Indicates special maintenance included in total 
eParentheses Indicate net cost reduction 



-- 

EXIBIT M-E 
(Continued) 

Route 
and 

Segment 
Number 

Segment 
Route km to km" 

DISTRICT 20 - ALEMG3NA (Continued) 

kms Project Description 

Old 
Maintenance 

T-e (72) 
New 
Type 

Old 
Maintenance 

Cost/km 

New 
Maintenance 

Cost/km 

Not Annual 
Cost 

Change 
lot Yoar 
.bmwe u 

Awash R. Br. - Assela08 0 02 (Awash R. Br. ; m 116) 116- 124 al 3-MR 1-MR 4,Z55 3,040 (9.?Z0)

03 124- 138 14i 3-, 
 . I-MF 4.745 2.960 (24.990)04 	 138 - 150 121 Pave exlstinggravel 3-HR I-HR 5.010

1 2 3,430 (18.960) 1974/75 Sth Losa 
05 150- 162 - 3-HF -HF 5.615 3.320 (27,540)08 006 (Assela = km 176) 162- 176 "14 3-HR HR. 5,010 3,430 (22,120)
 

DISTRICT 21 - ASMAR.Ao
 

Areza - Barentu
17006 (km42 - 82 only) - 42- 82 40 New Const. S.T.T. -- 6-MR -- 865 34.600 1974/75 D/L 

Teseney-Humera-Royan
25001 -353-460 - 1071 -- 5-MFd -- 1.385 148.195 / D/Lwth02 	 1460 - 468 8 New Const.- Feeder std. .. 5-MRS -- 1.290 10.320 1976/7725 003 	 468 -- 485, 17 -- 5-MRd -- 1.290 21,Q30) LB.R.D. 

DISTRICT 22 - CONDER -

Azezo - Metema 
21 001 ()eg1=im65) 	 545"-605 60 -- 6-HR -- 1.110 66,600 1913/7402 	 605- 615. 1 .	 6-Rd -- 895 8,9501 DILwith03 	 615,62S5 1-o Neo,,t-S a.d.0S.T.T. 1.035 10 350 9/04 (Aykel = km 634) 625-634 9_9 .9 	 -- 6-MRd . 895 8,055 1974/75 Force
21 005 (Metemakm745) 634-745 . 1UJ -- 6-MRS --- 895 99.345l 

DISTRICT 23 - COMBOLCIA -

Awash - Tendaho 
18007 (Combolcia District 47-7. ./ -Boundary :km472) 472477 	 1I-Dd - ,75-DF 1 8 I5,785 	 8,92 5 

08 	 477-483- 61- -- I-DRd -. 1,830 10,980109 	 483-491 -8 .wCou.t.-PawedPrimary. - 1-.DFd -- 1.785 14.280 1974/75 4thXma4 DR .. 1,830 18,30018 0 11 (Jct. with Assab Rd-520) 501 - 520SZO'_ 19 -- -IDFd -- 1.785 33,915J 

DISTRICT 25- DEBRE MARKOS  : 
Bichena - Mota. 

23 002 	 268-314- 461 N
03 314-364 50 W1,nat. -Feeder.' _ 1.630 - 74,980 1975/76 5th Loun 

- - -- 54HR - " 1.630 81.500 1976/77 
DISTRICT 26- DIRE DAWA 

Kuluti - Denaeeg04 033 465 - 495 -30 Pae eaxitinggrvel 3-HR I-HR 5.010 3.430 (47.400) 1977/78 6th loss 
Babile - Fik

04701 o- z1 - l"' -- 6-MR .. 865 18,16502 	 21- 40 19I -- 6-MF -. 925 17.575|03 	 40- 47 7[ 6-DRd -- 805 5,6351
47- 115 68' New Cont. - S.T.T.04 	 Std. -. 6-DFd .. 870 59,160 1977/78 D/L05 	 15-135 -- 6-DRd -- 870 8.5006 	 115- 130 15 -- 6-DFd -- 870 4,350]04707 130- 140 10 -- 6-DRd .O 805 8.050 

Note: 	 Aah River Brdgeto Assela paving was added tentatively to the Fifth Highway Program in mid-August 1972. Its inclusion in the program increases the total kilouotra,of future revisions and addition&of this Ebibit from 3311 to 3871 km. See Report Section rn-A. 

http:ASMAR.Ao


EXHIBIT III-E 
(Continued) 

Route 
and Old Old New Net Annla 

Segment 
Number 

. utSegment, 
Route km to km kma Project Description 

Maintenance 
Type (7Z) 

New 
Type 

Maintenance 
Cost/km 

Maintenance 
Cost/km 

Cost 
Chanzo 

lot Year 
C , legl 

DISTRICT 26 - DIRE DAWA (Continued) 

Awash - Tendaho 
18001 

02 
(Awash R. Br. = km ZZ5) 225-240 

Z40-375 
15I 

135 
--
--

-MF 
I-DFd 

--
--

Z,960 
1.785 

44.400 
240.975 

97/74. 

03 
04 

370- 392 
392-397 

17J New Conat. 
6 New--

'Paved Primary I-DFd-DRd ---- 1,7851,830 30.349 ,10 19 4/75 4thLesa 

05 397 - 460-DFd - 1,785 
06 (D. Dawa Dist. Bdry-=km 472) 460-472 2 -- I-DRd -- 1.785 196025 

30002 
03 
04 
05 
06 
07 
08 

30 0 09 

iliga- Ferrer 
(Degehbur = km 795) 

(Shekosh = km 895) 
(Kebre Debar = krn 985) 
(Shelavo = km 1100) 

(Ferfer = km 1280) 

795- 800 
800-810 
810-895 
895- 985 
985  1100 

1100- 1140 
1140- 1170 
1270 - 1280 

10 
85 j 
90 

115 
40 

130 
10 

New Const. -S.T. T.std. 

--
--

--
. 
--
--

--

6-DFd 
6-DRd 
6-DFd 
6-DFd 
6-DFd 
6-DFd 
6-DRd 
6-DFd 

--
--
--

--
--
--
--

--

870 
305 
870 
870 
870 
870 
8705 
870 

4,350 
8. 050L 

73.950 
78,300J 

100,050 
340 

,460 
s,70 j 

1973/74 

1977/78 

D/L 

D/I 

35008 
35 009 

Gelemso - Mecbara 
399 -434 
434 - 441' 

35 
7 Ne 

. ... .. . .- HR 
5-HM 

-1630 
-- 1,735 

57,050] 
12.1 

1976/7 
Sth4L5n 

DISTRICT 27 - SHASHAMANE 

Awassa-Dilla 
06006 

07 
08 

(Awaaxa=km 276) 276 -315 
315 - 333 
333 -370 

39-
18 ,Pave 
37J 

existing gravel 
3-HR 
3-HR 
3-IM 

1-HR 
1-HR" 
1-HMi 

5.010 
5.010 
4,830 

3.430 
3.430 
3.4,60 

(61.620) 
(28,440)1 
(43.290)J 

1977/78 6th Loan 

Dina - MoyIl 
06009 (Dina = i 7 0) 370-395 25 -- -HiM -- 3.660 91.500 

10 
11 
12 
13 

395 - 402 
402-411 
411-446 
446  459 

7 
-9 
35 
13. 

--
--
--
--

I-HF 
1-HR. 
1-Hi6 

-HR 

--
--
--
--

3,320 
3.430 
,0 

3.430 

23,240 
30,870 
128,100 
44v590 

1974/75 4th LAn 

14 
15 (AgereMaryam z km476) 

459- 467 
467-476 

a 
9--

-- 1-HM 
1-HR 

--
--

3,660 
3,430 

29,280 
30.870 

16 
17 
18 
19 
20 
21 
22 
23 
24 

(YabeUo = km 577) 

(Mega km 677) 

476-486 
486  521 
521 -.557 
557- 577 
577- 582 
582 -619 
619 -627 
627- 665 
665-677 

10 
35 
36 
20 
5 

37 
8 
38 
12 

. 
New Const 

. -

... 
- Paved surface 

-

--
--

.. 
--
--
--

--
--

'-MRd 
1-%Rd 
1-D.d 
I-DFd 
I-DRd 
1-DFd 
I-DRd 
I-DFd 
I-DRd 

.-
-. 
--
--
--
--
. 
--
.. 

3,105 
3.105 
1,830 
1.785 
1.830 
1,785 
1.830 
1,785 
1.830 

31.050 
108,675 
65:880 
35 700 
9,150 

66,045 
14.640 
67,830 
21.960 

1975/76 

1975/76 

4thlaea 

4t Lsmo 

25. 
26 
27 
2829 (Moyale km 784) 

677 -690 
690- 747 
747-757 
757- 763763- 784 

13 
57 
10 
621 

--
--
--
--
--

I-DRd 
I-DFd 
I-DRd 
I-DFdI-DRd 

--
--
--
--
-

1.830 
1,785 
1,830 
.1.7851,830 

23,790 
101,745 

18,300 
10.71038,430 

1976/77 4tkLaa 



EXHI Ifl-E 
(Concluded) 

Route 
nd 

Segment
Number Route 

Selgnt
km to km km 

-Maintenance 

Project DescripUtion 

Old 

Tpe (72) 
New 
Type 

Old 
Maintenance 

CoSt/km 

New 
Maintenance 

Cost/km 

Net Anual 
Cost 
ha.une 

Ie Year 
Cb me Fmadi 

DISTRICT 27- SHAHAMA1E (Continued) 

08007 
08 
0910 

08011 

Assela-Dodola 
(Bekoji=kmZ30) 

(odola= km296) 
10 

" 

176- 230 
-230 ; 267 
267- 28585.290 
285290 
290-296 

-
541 
37| 
18 New Cont.-5 
;5I
6j 

-
- Feeder std. 

--
--
--
--

--

5-HP 
5-HR 
5-HF 

-HR 
5-HF 

--
--
--
--

--

1,630 
1,630 
1,725 
1.630 
1.725 

88.020 1974/75 
60,310 
31,0501 1975/7619S/6 
8.a 0soha 

10.350J 

h5, 

08029 
30 
31 
32 
33 

08034 

Robe - (hinir
(Jet. to km 452) 
(oro =kIn512) 

(Sof Umer = km 552) 

(Ghn = km 592) 

452 -485 
'485-512 

'512- 517 
517 - 552 
552-567 
567 -59Z 

33 
+ 

:27 I 
FNew Conat. 

3S 
is 

Z5 

- Feeder std 

. 

--
--

--
--

5-HF 
5-HR 
5-
5-MR 
S.MR
5-.MR 

--

--
--

1,725 
1,630 
1,360 
11.260 
1,360
1,260 

569 
44.0101 
6.800 

44.100 
20400)
31.500 

1973/74 

197S/76 

1976/77
1976/77 

DL 

D/L 

D/L
D/L 

BuaiaHosaim "• .. 
09003 (Hos-i :km Z317) 130- 237 107 NewComt. - ecodary -- 3-HR -- 5,010 536.070 1975/76 D/L 
09101 

09 1 02 

Butailra - L. Zuway 

(L. Zuway = km 178) 

130-
130-160 
160- 178 18 

N.0. ... 
est. -Feeder std. S5-R 

5-HF --
1,630 
1.725 

48900i
03 1,050j 

1974/75 Sth Lon 

Goba - Menlo " 
W 36001 

36002 
465 -555
555 575 

901 ... ...2 0 j NewCor -S.T.T. ad. "" 
6-...
6-HR -

1.0
1.110 108.900122.200 1977/73 

DISTRICT 28 -JI A 

070 10 
11
12 
13 
14 

070 15 

07023 
24 
25 
26 

07027--

(MdblR. Br. - 3lxna 
(Aiina Prov. Bdrykm183) 

(Jinma kkm 332) 

~,n&Mizan Teferi 
n a 

183 -200 
:200--240
240-247 
247 -. 260 
260 - Z79 

-. 279  332 

485-48 
498-

: 506 
506-515 
515-521 

17) 
40

7 . 
.. 13IPv .e . gr

191 
53J 

" 
- I 

a:-8/-
!9 NowConst -Feeder 
-6 

std. 

3-HM 
3-HR 
3-HM 
3-HR 
3-HF 
3-HF 

--

--
--

1-HM 
1-HR 
1-HM 
1-HR 
1-HF 
I-HF 

5-HM 
5-HR 
5-HM 
5-HR 
5-

4,830 
5,010
4.830 
5,010 
5,615 
5.615 

--
--
--
--
--

3,660 
3,430
3.660 
3.430 
3,320 
3,320 

1.735 
1,630 
1,735 
1,630 
1.735 

(19.890 1 
(63.200)11976/77
(8,190) j 

(20,540)1 
(43,605) 11977/78

(121.635)j 

22555' 
13:040 1975/76
15,615 

9,780 
74.605 1977/78 

Sth ]ra 

5th LA" 

54h Loam 

th Lo 
Jinua - Suntu 

37001 332  392 60 New Cond. Feeder 5-HR . 1.630 97.800 1973174 D/L 

43 0 03 
04 
05 
06 
07 
08 
09 

A -Bedele-Metu
(Agaro : 1378) 

(Bedele =km 480) 

380 - 385 
385 - 405 
405- 430 
430- 445 
445- 455 
455- 465 
465 -480 

5 
20 
25 
15 
10 
10 
15 

Pave existing gravel 

3-HR 
3-HF 
3-HM 
3-HF 
3-MM 
3-HF 
3-HR 

I-HR 
1-HF 
1-HM 
I-HF 
I-HM 
1-HF 
I-HR 

5.010 
5.615 
4,830 
5.615 
4.830 
5.615 
5,010 

3.430 
3.320 
3,660 
3,320 
3,660 
3,320 
3,430 

(7.900) 
(45,900) 1974/75 
(29.250)
(34.425) 
(11.700) 1975/76 
(22.950) 
(23,700) 

5th Lean 

Sth Loan 

1011 
12 

480 - 521521 - 531 
531 - 541 

4110 
10 

--
--
--

I-HR1-HM 
I-HR 

--
--
-. 

3.4303,660 
3,430 

140.63036,600 
34,300 

13
t4 
15 

541 - 55557  565 
565 - 576 

8
8 

11 

NewCoa-Paved prnary -16 

--

I-HMI-HR 
1-M 

--
-. 

3,6603,430 
3.660 

58,56027,440 
40.260 

1973/74 4th Lean 

16 
430 17 (Metu = km 597) 

576 -581 
581 - 597 

5 
16 

--

--
I-HR 
I-HR 

--

.0 
3.430 
3.430 

17.150 
54,880 1974/75 5th Loau 

43 1 01 
Agaro - Ghira Gera 

0 - 48 48 New Coast. -Feeder -- 5-HP.. - 1,630 78.240 1976/77 Sth Lmm 



RouteNo. 

N-

..Roe 

uteandLocal 

Basic 

Formation 

DISTRICT 20 - ALEMGENA 
3 Addis Ababa -Fitche 

km 80 Decomposed rock 

5 Ambo - Baks 
km 140.km 154 

km 15km 158228kmkm 239 

Decomposed rockDecomposedDecomposed rockrock 

Decomposed rockDecomposedDecomposed rockrock
DecomposedDecomposed rockrock 

7 Addis Ababa - Ghibi R.km 128 Br. 
Decomposed rock 

L1 
a 1688Decomposed 

km 114 
km 143 

eapsdrcGo% 
rock 

Decomposed rock 
Decomposed rock 

9 

14 

16 

Alemgena - Kersa R.km 40 
km 50 

rarmaber - Molalekm26 
km 28 
kn 36 
km 40 
km 56 
kr 60 

'inkober RoadN 
km 10 
km 15 

Br. 
Red cinders -
Decomposed rock 

Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 

Decomposed rock 
Decomposed rock 

28 rihur Road 
kn 30km54 Decomposed rockDecomposed rock 

EXHIBIT III-F 

SELECT MATERIAL PrrS 

General Sutbliy for Surfacing Record 
Size Limits - at.ng Remarks or 

of Tests
 

i" plus Poor Oversize requires crushing None 

S" mnus
 
Good Oversize requires crushing3"3" minusminus Fair NoneOversize requires crushing 


3- minus Fair Oversize requires crushing 
None 


3"3" minusminus PoorFi OvrzeeqrscuhngNone None

Oversize requires crushing5" Noe3"t minusminus PoPoor OerierequiresOversize requires crushingcrushing NoneNone 

Nons 

5" to -No. 40: Good Oversize requires crushing - durable None 

5" to No. 40 Goo Oversize requires crushing 


dualNoe 
3" minmu - med. hard NoneGood Ovea-size requires crushing
3" minus Nonn
Poor Oversize requires crushing 

None 

5" minus Good Oversize requires crushing
3" minus Tested
Fair Oversize requires crushing None 
5" minus Poor Oversize requires crushing5" minus NoneGood Oversize requires crushing5" minus NonePoor Oversize requires crushing6" to 5" minus Poor NoneOversize requires crushing5" minus Poor Oversize requires crushing 

None 
5" minus NoneGood 
 Oversize requires crushing None 

o e0 

5" minus Good Oversize requires crushing5" minus Good Oversize requires crushing 

None 
None 

I" minus Good
5" minus Good Oversize requires crushing 

Eetima 

simte 

8
 
0,000 plus 

080.000 plus 
80,000 plus
8021000 pw
 
80.00 plus8000pu 
80.so. 000000 plusplus 

800000plus
 

Abundant 
A nat
 
Abundant
 

60,000 

20.000
 

50,000
 
10,000 

90,000 
90 000
 
90,000
 
90,000 
90.000 
80,00o


0 0
 

80.000
 
80.000 

80,00080,000
 



EXHIBIT 11-F 
(Continued) 

Route -nute..nd :Basic " 
General Suitability for Surfacing Record Estimteed 

No. Route and Location-• Formation - Size Limits n Remarks of Testi Qankitv (M3 

DISTRICT 21 -

11 Keren - Sebderat 
km 142 

km 157km 174ic 200 
km 24 
Ian 285 

Sedimentary rock 
Sedimentary rockSedimentary rockSedimentary rock 
River gravel 
River gravel 

5" to No. 40 
I" to No. 80
1" to No. 401" to No. 80 
I" to No. 80 
1" to No. 80 

Fair 
Poor
Fair
Fair 
Fair 
Fair 

Oversize requires crushing - durable 
Excess fines - not durable
Some excess fines - durable
Excess fines - durable 
Dusty but stable 
Dusty but stable 

None 
None 
None. 
None 
None 
None 

10.000 
15.000 
10,000
20,000 
-0,000 

8.,000 
km 310 
kmn 356 
km 379 

SedimentAry soil 
Sedimentary soil 
River gravel 

5" to No. 40 
I" to No. 80 
1" to No. 80 

Fair 
Fair 
Fair 

Oversize requires crushing - durable 
Excess fines - durable 
Excess fines - durable 

None 
None 
None 

10,000 
15,000 
20,000 

17
N 

. Adi Uigri - Areza
km 12 
km 21 
km 31 

Volcanic ash 
Volcanic 
Volcanic rock 

5" to No. 40 
3" to No. 40 
5" to No. 40 

Fair 
Good 
Good 

Oversize requires crushing - durable 
Oversize requires crushing - durable 
Oversize requires crushing - durable 

None 
None 
None 

20,000 
100,000 
10,000 

50 Decamere - Terramini 
km 15 
km 15 
km 21 

Sedimentary
Sedimentary
Decomposed rock 

1" to No. 80 
5" to No. 40 
3" to No. 40 

Good 
Fair 
Good 

Deficient in fines 
Oversize requires crushing - not durable 
Oversize requires crushing - durable 

None 
None 
None 

50.000 
20,000 
50.000 

DISTRICT 22 - GONDER 

3 Tekeze R. - Bahir Darki 410 
km 468 
km 564 
km 583 
km 626 
km 682 

Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock. 

6" to No. 
5" to No. 
5" to No. 
5" to No. 
5" to No. 
5" to No. 

40 
80 
40 
40, 
40 
40 

Fair 
Fair 
Fair 
Good 
Fair 
Fair 

Oversize requires crushing - not durable 
Oversize requires crushing - not durable 
Oversize requires crushing - not durable 
Oversize requires crushing - durable 
Oversize requires crushing - not durable 
Oversize requires crushing - not durable 

None 
None 
None 
None 
None 
None 

35.000 
Unlimited 
20.000 
Unlimlied 
Unlimited 
30,000 



EXHIBIT Irl-F 
(Continued) 

Route Basic General Suitability for Surfacing Record Eetimated 

No. Route and Location Formation Size Limits Remarks of Tests Quatity (U3h 

DISTRICT 23 - COMBOLCIA 

- ia Bdry. -

km 205 
kin 212 
k 219 

... km 251 
. km256 

km.265 
. km 295 
,km 312 

* km 328 
km*337 

nim 347 
km 358 

Combolcia 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 

6"1 to 3/8" 
5" to 3/8" 
5" to 3/8"1 
5" to.No. 40 
5" to No. 40 
5" to No. 40 
5" to 3/8" 
5" to 3/8" 
5" to 3/8" 
5" to 3/8" 
1" to No. 80 
1" to No. 80 

Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Poor 
Poor 

Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Excess fines 
Excess fines 

None 
None 
None 
None 
None 
None 
None 
None 
None 
Nonc 
None 
None 

250,000 
400.000 
200,000 
450. 000 
290.000 
200,000 
440,000 
180,000 
170, 000 
260,000 
520,000 
270.000 

k 371 Decomposed rock 5" to 3/8" Fair Oversize requires crushing None 300,000 

TigreBdry. Combolcia 
lakmn434 
km440 

"kmn 452 
inkm453 

km 466 
km502 

Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 

8" to 3/8" 
5" to 3/8" 
5" to 3/8" 
5" to 3/8" 
5"1 to 3/8"1 
1" to No. 40 

Fair 
Fair 
Fair 
Fair 
Fair 
Good 

Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Fair natural gradation 

None 
None 
None 
None 
None 
None 

355, 000 
220,000 
390,000 
4900, 000 
200,000 
220,000 

.km 506
km 513 
km 520 
km 524 
km 530 
km 532
kmn 537 
km 541 
km 552 

Decomposed rock
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 

1" to No. 40
1/2" to No. 80 
1/2" to No. 40 
3/4" to No. 40 
1/2" to No. 80 
1/2" to No. 80 
1/2" to No. 80 
3/4" to No. 40 
3/4" to No. 40 

Fair 
Fair 

Fair 
Fair
Fair 
Fair 
Fair 
Fair 

. 
Gradation too fine 

Gradation too fine
Gradation too fine 
Gradation too fine 
Gradation too fine 
Gradation too fine 

None 
None 
None 
None 
NoneNone 
None 
None 
None 

230,000 
210,000 
200,000
265.000 
170,000320, 000 
250,000 
195,000 
360,000 

kni 592 
km 595 
k= 604 

Decomposed rock 
Decomposed rock 
Decomposed rock 

5" to No. 80 
5" to No. 40 
5" to 3/8" 

Fair 
Fair 
Fair 

Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 

None 
None 
None 

299,000 
375,000 
300,000 



EXHIBIT rn-F 

(Continued) 

Routel 
No .  : Route and 

Basic 
Formation 

General 
Size Limits Rating 

Suitability for Surfacing 
Remarks 

Record 
of Tets 

Estimate 
Eu m$ 

km.609 
kn 614 
km 624 

kr 627'.,Decomposedkm 637 
km 642 
km 650 

Decomposed rock 
Decomposed rock 
Decomposed rock 

rockDecomposed rock 
Decomposed rock 
Decomposed rock 

5" to No. 40 
5" to No. 40 
5" to No. 40 
5" to 3/8"
6" to 3/8-1 
6" to 3/8" 
6" to 3/8" 

Fair 
Fair 
Fair 

Fair
'Fair 
Fair 
Fair 

Oversize requires crushing
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushingOveraize requires crushing 
Oversize requires crushing
Oversize requires crushing 

None 
None 
None 
None 
None 
None 
None 

300,000 
270, 000 
500. 000 
190. 000 
250. 000 
305,000 
210.000 

2 -ombolcia - Milekm 389 
km 430 
km 431 
kmn 440 
km 452 
kn 465
kn 480 
km 482 
km 503 
km 580 
km 621 

Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock
Decomposed rock 
Decomposed rock 
Decomposed rock 
Volcanic 
Volcanic 

5" to 3/8" 
5" to 3/8" 
5" to 3/8" 
5" to 3/8" 
5" to 3/8" 
5" to 3/8"
5" to 3/8"1 
5" to 3/8" 
5" to 3/8" 
1/2" to No. 
1/2" to No. 

80 
80 

Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Good 
Good 

Oversize requires crushing 
Oversize requires crushing
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing
Fair natural gradation 
Fair natural gradation 

None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 

Z70, 000 
240, 500 
190.000 
400,000 
200.000 
375,000 
260,000 
310, 000 
295,000 
570,000 
485.000 

DISTRICT 24 - ADIGRAT 

1 Eritrea Bdry.kn 270 
krn 296 
km 307 
km 316 
kV 365
km 367 
km 374 
km382 
km 420 
krn 433 

- Maychew 
Volcanic 
Volcanic. 
Volcanic 
Volcanic 
Volcanic 
Volcanic 
Volcanic 
Volcanic 
Volcanic 
Volcanic 

6" minus 
5" to 1" 
6" minus-. 
5" to 1" 
I" to 3/8"
1" to 3/8" 
I" to,3/8"', 
1" to3/81.; 
6" minus 
6" minus 

Poor 
Fair 
Fair 

Fair 
Fair 
Good 
Good 
Good 
Good. 

-,Good-

Excessively plastic - not durable
Non-plastic but not durable 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 

Oversize requires crushing 
Oversize requires crushing 

None 
None 
None 

None 
None 
None 
None 
NoneNone 
None 
None 

At lest 20,000
At least 20.000 
At least Z0.000 

At least 20.000 
At least 20.000 
At least 20,000 
At least 20,0

000AtAt leastleast 20.20. 0040 
At leat 20.000 
At least 20.000 



EXHIBIT rn-F 
(Continued) 

Rot. 
No. Route and Location 

-Basic --
Formation 

General, 
Size Limits Rating 

Suitability for Surfacinx 
Remarks 

Record 
of Tests 

Estimated 
Quantity (U 3 ) 

W 

I5 

3 ritrea:,Edry. - Tekeze R. 
km 169 
km 187-
km:196 
km 206 
km 207 
km 221 

Adi Abun - Adigrat 
km 9 
km 11 
km 25 

Volcanic 
Volcanic 
Volcanic: 
Volcanic 
Decomposed rock 
Decomposed rock 

Volcanic 
Volcanic 
Volcanic 

I" to 3/8" 
6" minus 
I" to 3/8" 
5" to 1" 
5" to No. 80 
6" to No. 40 

6" minus
6" minus 
1" to 3/8" 

Fair 
Fair 
Fair 
Fair 
Good 
Fair 

Fair 
Fair 
Fair 

Crushing not required 
Oversize requires crushing 
Crushing not required 
Oversize requires crushing 
Good gradation - durable 
Oversize requires crushing 

Oversize requires crushing
Oversize requires crushing 

- not durable 

None 
None 
None 
None 
None 
None 

None 
None 
None 

At least 20,000 
At least 20.000 
At least 20, 000 
At least 20,000 
Unlimited 
30.000 

At least 20, 000
At least 20. 000 
At least Z0, 000 

km 39 
km 46 
km 56 
km 78 
km 84 
km 97 

Volcanic 
Volcanic 
Volcanic 
Volcanic 
Volcanic 
Volcanic 

5" to 1, 
5" to 1" 
I" to 3/8" 
5" to I" 
5" to l" 
I" to 3/8" 

Fair 
Fair 
Fair 
Fair 
Fair 
Fair 

Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 

None 
None 
None 
None 
None 
None 

At least 20.000 
At least 20,000 
At least 20, 000 
At least 20. 000 
At least 20,000 
At least 20, 000 

DISTRICT 25 - DEBRE MARKOS 

3 Dejen - Babir Dar 
km 255 
km 310 
km 365 
km 387 
km 445 
km 492 
km 545 
km 554 

Decomposed rock 
River gravel 
Decomposed rock 
River gravel 
Volcanic cinders 
Decomposed rock 
Decomposed rock 
Decomposed rock 

5" to 1" 
6" minus 
5" to I" 
5" to l" 
3/8" to No. 
5" to i".-
5" to 1" 
5" to I" 

40 

Good 
Fair 
Good 
Fair 
Fair 
Good 
Good 
Good 

Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 
Oversize requires crushing 

- aflrable 

- durable 

- durable 
- durable 
- durable 

None 
None 
None 
None 
None 
None 
None 
None 

3,000 
2.500 

20,000 
1,500 

20.000 
3,000 
1.500 
2,500 

51 Bahir Dar - Tis Abat 
km 20 Decomposed rock 5" to 1" Good Oversize requires crushing - durable None 12.500 



EXHIBIT rn-F 
(Continued) 

Route Basic General Suitability for Surfaci Record Z 
No. Route and Location Formation Size Limits a t1 Remarks of Tests 000019 

DISTRICT 26 - DIRE DAWA 
4 A wash R . - JijIga , 

km 242 
km 255 
km 260 

km 271 
km 276 
km 278 
km 285
kr 295kn 298km 314 
km 369 

km 427 
km 443 
km 448 
km 449 
kn 472 
kA 500 
km 530 
km 623 
km 625 

Decomposed rock 
Decomposed rock 
Decomposed rock 

Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock
Decomposed rockDecomposed rockGranite 
Basaltic rock 

Basaltic rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Granite 
Decomposed rock 
Decomposed rock 
Volcanic 
Lecomposed rock 

3" to 3/8" 
3" to 3/8"
3" to 3/8" 

I" to 3/8" 
2" to 3/8"
5" to " 
366to 1" 
I" to 3/8"3/8" to No. 40Quarry stone 
Quarry stcme 

Quarry stone 
1/2" to 3/8" 
1/2" to 3/8" 
1/2" to 3/8" 
Quarry stone 
1/2" to 3/8" 
1/2" to 3/8"1 
3/8"1 to No. 40 
3/8" to No. 40 

Good 
Good 
Good 

Poor 
Good 
Good 
Poor 
GoodFairGood 
Good 

Good 
Good 
Good 
Good 
Good 
Good 
Poor 
Fair 
Poor 

Oversize requires cr-shing - med. hard 
Oversize requires crushing - med. Lard
Oversize -equires crushing - med. hard 
Plastic - not durable 
Requires some crushing - med. hard
Oversize requires crushing - med. hard 
Plastic - not durable
Generally good material - med. hardMediocre material - med. softRequires crushing - durable
Requires crushing - durable 
Requires crushing - durable 
Suitable material - med. hard 
Suitable material - med. hard 
Suitable material - med. hard 
Requires crushing - durable
Select material - med. hard 
Poor gradation - not durabla 
Acceptable surfacing - not durable 
Unsuitable for surfacing - not durable 

o e4None 
None 
None 

None 
None 
None 
None 
NoneNone
None 
Tested 

Tested 
None 
None 
None 
Tested 
Test" 
None 
None 
None 

. 040.0 
10.060 
10o000 

15.00 
40,0O 
30.00 
10.0 
1.00n20.060

106,000
106.000 
100.06 

Z0. oIw 
20,6o 
10.000 

U101mitli 
20. 

5.,C6 
20.6 

5.060 
20 Mieso - Dire Dawa 

km 31 
km 332
km 336 
km 340 
kn 386 
km 392 
km 395 
km 406 

Decomposed rock 
Decomposed rock
Decomposed rock 
Metamorphic rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Decomposed rock 

I" to 3/8"1 
I" to 3/8
166 to 3/8"' 
Quarry stone 
I/2" to 3/8" 
366 to 3/816 
3"1to 3/8" 
36 to 3/86 

Good 
Good 
Good 
Good 
Good 
Good 
Good 
Good 

Good select material - med. hard 
Good select material - med. hard
Good select material - med. hard 
Requires crushing - durable 
Good select material - med. hard 
Oversize requires crushing - med. hard
Oversize requires crushing - med. hard 
Oversize requires crushing - med. hard 

None 
None 
None 
None 
None 
None 
None 
None 

20.00 
20.061 
4166w 

100.0, 
30.00 
30,066 
30,000 
Z0. 0 



EXHIBIT m-F 
(Continued) 

Route Basic General Suitability for SurfacingNo. Route and Location Record MIMM"dFormation Size Limits Rating Remarks of Tests ommay 
km 410 Decomposed rock 2" to 3/8" Good
km 413 Decomposed rock 2" to 3/8" 

Oversize requires crushing - med. hard None 30,000
Good Oversize requires crushing - med. hard None 40.000km 425 Decomposed rock 2" to 3/8" Good Oversize requires crushing - med. hardkm 434 Decomposed rock 1" to 3/8" None 30.000Poor Excess plasticity - med. hardkm 438 Decomposed rock 3/8" to No. 40 Good 

None 40,000
Suitable for surfacing - med. hard Nonekm 441 Decomposed rock 3/8" to No. 40,00040 Fair Excess fines None 20.000
 

35 Kuni - Gelemso
km 327 Decomposed rock 3" to 3/8" Good Oversize requires crushing - med.km 340 Decomposed rock 4" to 3/8" Good Oversize requires crushing 
hard None 20,000 

- med. hardkm 341 Decomposed rock 4" to 3/8" Good 
None 40.000

Oversize requires crushing - med. hard Nonekm 343 Decomposed rock 3" to 3/8" Good 20,000
Oversize requires crushing - med. hardkm 354 Decomposed rock 4" to 3/8" Good Oversize requires crushing 

None 30.000 
km 367 Decomposed rock 

- med. hard None 30,0003" to 3/8" Good Oversize requires crushing - med. hard Nonekm 373 Decomposed rock 3" to 3/8" Good 30.000 
km 380 Decomposed rock 

Oversize requires crushing - med. hard None 30.0004" to 1" -- Used only for base course at present 5,000 

DISTRICT 27 - SHASHAMANE 

No reply submitted to questionnaire. Information below in non-scandard format was taken from undated prior report of the IHA files. 
6 Shashamane - Dilla
 

km 315 Excellent open face. 
 Soft stone which develops sufficient fines when crushed for gravel surface.km 364 Select material pit. If properly opened a good, usable material can be obtained.
 
8 Dodola - Ghinir
 

km 351 
 Excelent select material pit, adjacent to the road.km 398 Quarry for crushing and select. From km 410 to km 465 construction crews have used river gravel for surfacnt".km 465 Volcanic cinder pit.
km 497 Select material pit. 



EXIBrr -F 
(Concluded) 

Route 
No. Route and-Locatio 

Basic 
Formation 

General 
'-Size Limite Rati 

Suitability for Surfacing 
Remarks 

Record 
of Tests 

Eti., 

'~ Sodo - Arbaminch. 
km 265 
km 345 

Select material pit (volcanic cinders) 
Select material pit 

40 Shashamane 
km 316 
km 337 

- DodoLa 
Select material pit. 
Select material pit. 

Very good material for gravel surface maintenance. 
Usable for gravel road maintenance. 

wu 
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Shashamane - Sodo 
km 265 
km 345 

Wondo - Negele 

Select material pit (volcanic cinders) 
Select material pit 

kmx 367 
krn 403 
km 515 
km 580 
km 583 

Excellent select material pit. 
Select material pit of decomposed rock. Excellent for gravel road maintenance. 
Select material pit. 
Excellent select material pit. Also suitable for crushing. 
Excellent select material pit. Also suitable for crushing. 

DISTRICT 28 - JIMMA 

7 Ghibi R. Br. 
km 201 
km 241 
km 264 
km 398 
km 424 
km 436 

- Bonga 
Decomposed rock 
Decomposed rock 
Decomposed rock 
Limestone 
Limestone 
Limestone 

5" to No. 
5" to No. 
5" to No. 
8" to No. 
8" to No. 
5" to No. 

80 
80 
40 
40 
40 
40 

Good 
Good 
Good 
Good 
Good 
Good 

Oversize 
Oversize 
Oversize 
Oversize 
Oversize 
Oversize 

requires crushing - durable 
requires crushing - med. hard 
requires crushing - durable 
requires crushing - durable 
requires crushing - durable 
requires crushing - durable 

None 
None 
None 
None 
None 
None 

AbumdeMt 
Abdn 
Aban 
Ab=WIft 
Abu M 
A d 



MAINTENANCE COST ESTIMATE 

Road Type: 1-2 Work Item No.: A-I 

Work Description: 

Surface Patching. The preparation and filling of breaks and holes with 
pre-mixed material, including base repair if necessary, and skin 
patching and leveling with bitumen-aggregate applications. Limited 
edge rebuilding. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 
Total 

Number Total Cost per Cost 
Position Required Hrs/Day Hour E$ E$ 

7 7.61Labor Foreman 1 1.087 
1 7 1.887 13.21Equipment Operator II 

Equipment Operator II 1 7 1.887 13.21 
Equipment Operator II 1 1 1.887 1.89 

21 12.84
Laborer II 3 0.611 
Laborer I 6 42 0.415 17.46 

Sub-total E$66.22 

B. EQUIPMENT 
Total 

Number Total Cost per Cost 
Description Required Hrs/Day Hour E$ E$ 

7 14.90 104.30Dump Truck, 6-7 cu.yd. 1 
Asphalt Heater, Trailer 1 7 3.90 27.30 

Roller, Steelwheels, 2-5 Ton 1 7 13.90 97.30 

Front End Loader, 1- 1-1/2 Cu.Yd. 1 7 16.80 117.60 

Sub-total E$346.50
 

C. PURCHASED MATERIAL 
Units Cost per Total 

Description Units Required Unit Cost 

ton 0.04 187.38 7.50Bitu. Prime Coat 
ton,: 0.6 187.38 112.43Bitu. Binder Coat 

Sub-total E$119.93 

D. IHA PRODUCED MATERIAL 
Units Cost per Total 

Unit CostDescription Units Required 
3m 3.0 18.00 54.00Crushed Cover Aggregate (3/8") 
3 128.00
Premix Crushed Aggregate (1/2") m 4.0 32.00 

Sub-total E$182.00 

Equipment & Purchased Material E$532.15Sub-Total; Labor, 
112.39
Distributed Overhead 21.1% 
182.00
IHA Produced Material 

E$827.04
Total Cost Per Crew-Day 
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MAINTENANCE COST ESTIMATE 

Road Type: 3-4 Work Item No.: A-la 

Work Description: 

Surface Maintenance. (Surface grading.) Shaping of the travelway 
and should area of gravel roads by motor grader. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 
Number 
Required 

Total 
Hrs/Day 

Cost per 
Hour E$ 

Total 
Cost 
E$ 

Equipment Operator II 
Helper H 

1 
1 

7 
7 

1.887 
0.899 

13.21 
6.29 

Sub-total E$19.50 

B. 	 EQUIPMENT 
Total 

Number Total Cost per Cost 
Description Required Hrs/Day Hour E$ E$ 

Motor Grader 1 7 19.00 133.00 
Sub-total E$133.00 

C. MATERIAL
 

Units Cost Total 
Description, Units Required per Unit Cost 

Sub-total E$O.00
 

Combined Total; Labor, Equipment Materials E$152. 50
 
Distributed Overheads (21. 1%) ' - E 32. 18
 

Total Cost per Crew-Day 	 E$184.68 
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MAINTENANCE COST ESTIMATE 

Road Type: 3-4 Work Item No.: A-lb 

Work DescrIption: 

Surface maintenance. (spot-regraveling) The addition of processed 

select material to gravel road surfaces in limited quantities, as a 

part of routine maintenance. 

- DAYRESOURCES AND COST REQUIRED PER CREW 

A. LABOR 
Total 

Number Total Cost per Cost 

Position Required Hrs/Day Hour E$ E$ 

Labor Foreman 
Equipment Operator II 
Equipment Operator II 

1 
4 
1 

7 
28 

7 

1.087 
1.887 
1.887 

7.61 
52.84 
13.21 

Sub-total E$73.66 

B. EQUIPMENT 
Total 

Number Total Cost per Cost 
E$
Description 	 Required Hrs/Day Hour E$ 

28 14.90 417.20
Dump Truck, 6-7 Cu. Yd. 	 4 
16.80 117.60
Front End'Loader, 1 - 1-1/2 Cu Yd. 1 7 

Sub-total E$534.80 

NoneC. PURCHASED MATERIAL 

Do, 	 IRA PRODUCED MATERIAL 

Units Cost Total 
Units Required per Unit CostDescription 

m 3 200 9.67 1,934.00
Processed-ZSelect Material 

Sub-total E$1, 934.00 

E$ 608.46
Sub-Total; Labor, Equipment & Purchased Material 
128.38
Distributed Overhead (21.1%) 

1,934.00
IHA Produced Material 

E$2,670.74
Total Cost per Crew-Day 

http:E$2,670.74
http:1,934.00
http:1,934.00
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MAINTENANCE COST ESTIMATE 

Road Type: 5-6 Work Item No.: A-lb 

Work Description: 

Surface Maintenance (spot- reg raveling). The addition of processed 
select material to gravel road surfaces in limited quantities, as a part 
of routine maintenance. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 
Number Total Cost per Cost 

Position Required Hrs/Day Hour E$ E$ 

Labor Foreman 1 7 1.087 7.61 
Equipment Operator II 4 28 1.887 52.84 
Equipment Operator II 1 7 1.887 13.21 

Sub-total E$73.66 

B. EQUIPMENT 

Total 
Number Total Cost per Cost 

Description Reqiiired Hrs/Day Hour E$ E$ 

Dump Truck, 6-7 Cu.Yd. 4 28 14.90 417.20 
Front End Loader, 1 -1-1/2 Cu,.Yd. 1 7 16.80 117.60 

Sub-total E$534.80
 

C. PURCHASED MATERIAL None 

D. IHA,PRODUCED MATERIAL 

Units Cost Total
Description Units Required per Unit Cost 

Bank-run Select Material m 3 200 

Sub-Total; Labor, Equipment & Purchased Material 
Distributed Overhead (21. 1%) 
IHA Produced Material 

Total Cost per Crew-Day 
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2.26 452.00 

Sub-total E$452.00 

E$ 608.46 
128.38 
452.00 

E$1,188.84 

http:E$534.80


MAINTENANCE COST ESTIMATE 

Road Type: 1-4 Work Item No.: A-2 

Work Description; 

Brush Control. The cutting of brush, weeds and high grass by hand 

with sickle or bush knife. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 
Total 

Number Total Cost per Cost 

Position Required Hrs/Day Hour E$ E$ 

Laborer (Contracted) 
Equipment Operator I 

10 
1 

70 
3 

0.163 
1. 586 

11.41 
4.76 

Sub-total E$16. 17 

B. EQUIPMENT 
Total 

Number Total Cost per Cost 

'Description, - Required Hrs/Day Hour E$ E$ 

1 3 13.80 41.402.5 Ton Truck 

Sub-total E$41.40 

C. MATERIAL 
.....%Units Cost Total 

Description Units Required per Unit Cost 

Sub-total E$0.00 

Equipment & Materials E$57.57Combined Total; Labor, 1...4
(21. 1%)Distributed Overheads 

E$69.71Total Cost per Crew-Day 



MAINTENANCE COST ESTIMATE 

Road 	Type: 1-4 Work Item No.: A-3a 

Work 	Description: 

Culvert Maintenance (culvert cleaning). The removal of sediment and 
trash from culverts by hand, including inlets and outlets, 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hour E$ 

Total 
Cost 
E$ 

Mason Foreman 
Laborer I 
Equipment Operator I 

1 
10 
1 

7 
70 
2 

3.321 
0.415 
1.586 

23.25 
29.10 
3.17 

Sub-total E$55.52 

B. 	 EQUIPMENT
 

Total 
Number, Total Cost per Cost

'Description ...	 uiredRe Hrs ayHuHor E EE 

2.5 Ton Truck 1 2 13.80 27.60.
 

;Sub-total 
 E$27.60
 

C. 	 MATERIAL 

Unts Cost Total 
Description Umts 'Required per Unit .Cost 

Sub-total. E$O. 00 

Combined Total; Labor, Equipment & Materials .E$ 83.12
 
Distributed Overheads (21. 1%) 17.54
 

Total Cost per Crew-Day 	 E$100.66
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MAINTENANCE COST ESTIMATE 

Road Type: 1-4 Work Item No.: A-3b 

Work Description: 

Culvert Maintenance (culvert repair and replacement). Primarily the 
construction of mortar masonry to repair or replace failed culverts, 
headwalls, etc. Also, the equivalent cost to repair with other mate
rials (e.g. concrete) o'. replace with round pipe culvert. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 
Number 

Required 
Total 

Hrs/Day 

Total 
Cost per Cost 
Hour E$ E$ 

Mason II 
Mason I 
Laborer II 
Laborer I 
Laborer (Contracted) 
Equipment Operator'II 

1 
2 
1 
2 
2 
.1 

7 
14 
7 

14 
14 
3 

2.226 15.58 
1.586 22.20 
0.611 4.28 
0.415 5.82 
0.163 2.28 
1.887 5.66 

Sub-total E$55.82 

B. 	 EQUIPMENT 

Total 
Number-Total Cost per Cost 

Description Required Hrs/Day Hour E$• E$ 

2.5 Ton Truck 	 1 3 13.80 41.40 

iSub-total E$41.40 

C. 'MATERIAL 

Units Cost Total 
Description Units Required per Unit Cost 

3Cut Stone m 5.0 5.65 28.25 
Sand. ,m3 1.0 5.70 5.70 
Cement (50 kg/bag) ag' 3 4.25 12.75 

Sub-total E$46.70 

Combined Total; Labor, Equipment & Materials E$143.92 
Distributed Overheads (21. 1%) 30.37 

Total Cost per Crew-Day 	 E$174.29 
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MAINTENANCE COST ESTIMATE 

Road Type: 1-6 Work Item No.: A-4a-1 

Work Description: 

Ditch & shoulder maintenance (primary ditch cleaning by grader) 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 
Number 

Required 
Total Cost per 

Hrs/Day Hour E$ 

Total 
Cost 
E$. 

Equipment Operator II 
Helper II 

1 
1 

7 1.887 
7 0.899 

13.21 
6.29 

Sub-total E$19.50 

B. 	 EQUIPMENT 

Total 
Number Total:::. Cost'per Cost 

Description Required Hrs/Day Hour E$ E$ 

Motor 	Grader 1 7 19.00 133.00 

tb-total E$133.0O 

C. MATERIAL 

Units 'Cost Total 
-D6cription ..Units:. Reqred per Unit Cost: 

Sub-total .E$0, 00 

Combined Total; Labor, ,Equipmer* & Materials ' :'E$152. 50
 
Distributed Overheads (21 11) 32: 18
 

Total Cost per Crew-Day 	 E$184.68 
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MAINTENANCE COST ESTIMATE 

Road Type: 1-6 Work Item No.: A-4a-2 

Work Description: 

Ditch & shoulder maintenance (primary ditch cleaning by hand) 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 
Number Tot,! Cost-per Cost 

Position Required Hrs/Day Hour E$ E$ 

"Labor Foreman
,Laborer (Contracted) 

1 
10 

7 
70 

1.087 
0.163 

7.61 
11.41 

Equipment Operator I 1 2 1.586 3.17 

Sub-total E$Z2. 19 

B -EQUIPMENT 

Total 

'.Description 
Numberi 

Required 
Total 

Hrs/Day 
Cost per 
Hour E$ 

Cost 
E$ 

Dump Truc,6-77Cu. Yd. 1 2 14.90 29.80 

Sub-total E$29.80 

C. ' MATERIAL 

Units Cost Total 
' ":Description Units Required per Unit Cost 

Sub-total E$0.00 

Combined Total; Labor, Equipment & Materials E$51. 99 
10.97:Distributed Overheads (21. 1%) 

Total Cost per Crew-Day E$62. 96 
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MAINTENANCE COST ESTIMATE 

Road Type: 1-6 Work Item No.: A-4b 

Work Description: 

Secondary Ditch, hand cleaning. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 
Number Total Cost per Cost 

Position Required Hrs/Day Hour E$ E$ 

Labor Foreman 1 7 1.087 7.61 
Laborer (Contracted) 
Equipment Operator I 

10 
1 

70 
2 

0.163 
1.586 

11.41 
3.17 

Sub-total' E$22. 19 

B. 	 EQUIPMENT 
Total 

Nuber Total Cost per Cost 
Description Required'! Hrs/Day Hour E$ E$ 

Dump Truck, . 6-7 Cu..Yd. 1 2 14.90 29.80 

Sub-total E$29 80 

C. MATERIAL 

.,Units C0st,' Total. 
Desciition Uit Required per Unit Co 

Sub-total E$0,00 

Combined Total; Labor, Equipment'. Materials .451. 99 
'' 
Distributed 'Overheads: (,.l) I " '(.," 	 I 10.97 

Total Cost per CreW-Day 	 E$. 96 
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MAINTENANCE COST ESTIMATE 

Road Type: 1-2 Work Item No.: A-4c 

Work Description: 

Shoulder grading and addition of select material. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 

Position 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hour E$ 

Cost 
E$ 

Equipment Operator II 1 1.887 13.21 
Helper II 1 'a 0.899 6.z9 
Labor Foreman 1 7 1.087 7.61 
Equipment Operator II 5 35 1.887 66.05 
Equipment Operator II 1 7 1.887 13.21 

Sub-total E$106. 37 

B. EQUIPMENT 

.I oalt 

Number Total Cost per Cost 
Description Required Hrs/Day Hour E$ E$ 

Motor Grader-,. 1 7 19.00 133.00
Dump Truck,: 6-7 Cu. Yd., 5 35 14.90 521.50 
Front End Loader, 1- 1-1/2 Cu Yd, 1 7 16.80 117.60 

Sub-total E$772.10 

C.: :: PURCHASED MATERIAL, None 

D :, IHA"PRODUCED MATERIAL 

Units Cost Total
Description Units Required per Unit Cost 

Pit-Rin Select Material m 3 300 2. 26 678.00 

Sub-total E$678.00 

Sub-Total, Labor, Equipment & Purchased Material E$ 878.47 
Distributed Overhead (21 1%) 185.36 
IHA Produced Material 678.00 
Total Cost per Crew-Day E$1,741.83 
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MAMTENANCE COST ESTIMATE 

Road Type: 1-2 Work Item No.: B-la and b 

Work Description: 
Asphalt Surface Maintenance (seal coating) 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Number 
Position Required 

Construction Foreman II 1 
Labor Foreman 1 
Equipment Operator M 1 
Helper I1 
Equipment Operator I1 

1 
1 

Helper II 
Equipment Operator II 

1 
4 

Equipment Operator II 2 
Equipment Operator 11 1 
Laborer I 10 

B. EQUIPMENT 

Number 
Description Required 

Asphalt Distributor 1 
Asphalt Relay Truck 1 
Dump Truck, 6-7 Cu. Yd. 4 
Roller, Steel Wheel, 2-5 Ton 2 
Front End Loader, 1 - 1-1/2 Cu.Y, 1 
Aggregate Spreader, Push Type 1 

C. PURCHASED MATERIAL 

Description Units 
Bituminous Binder Coat Ton 

D. IHA PRODUCED MATERIAL 

Description Units 
Crushed Cover Aggregate (3/8") m3 

Sub-Total; Labor, Equipment & Purchased Mati-oa1 
Distributed Overhead (21. 1%)
IHA Produced Material 
Total Cost per Crew-Day 
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Total 
Hrs/D 

7 
7 
7 
7 
7 
7 

28 
14 

7 
70 


Total 
Hrs/Day 

7 
7 

28 

14 


7 
7 

Units 
Required 

8.05 


Units 
Required 

55 


Total 
Cost per Cost 
Hour E$ E$ 

3.623 25.36 
1.087 7.61 
2.226 15.58 
0.899 6.29 
2.226 15.58 
0.899 6.29 
1.887 52.84 
1.887 26.42 
1.887 13.21 
0.415 29.05 

Sub-total E$198.23 

Total
 
Cost per Cost
 
Hour E$ E$
 

25.60 179.20
 
23.90 167.30
 
14.90 417.20
 
13.90 194.60
 
16.80 117.60
 
8.18 56.70
 

Sub-total E$1,132.60 

Cost Total
 
pRa Unit Cost
 

187.38 1,508.41 

Sub-total E$1,508.41 

Cost Total 
per Unit Cost 

18.00 990.00 

Sub-total E$990.00 

E$2,839.24
 
599.0q
 
990.0C
 

E$4,428.32
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MAINTENANCE COST ESTIMATE 

Road Type: 1-2 Work Item No.: B-lb 

Work Description: 

Asphalt surface maintenance (leveling course only) 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 

Construction Foreman 11 

Labor Foreman 

Equipment Operator M 

Helper II 

Equipment Operator III 

Helper II 

Equipment Operator II 

Equipment Operator II 

Equipment Operator II 

Laborer I 

Equipment Operator 11 


B. EQUIPMENT 

Description 

Asphalt Distributor 
Asphalt Relay Truck 
Dump Truck, 6-7 Cu. Yd. 
Roler, Steelwheels, 2-5 Ton 
Front End Loader, 1 - 1-1/2Cu.Yd. 
Motor Grader 

C. PURCHASED MATERIAL 

Description 

Bituminous Binder Coat 
Bituminous Prime Coat 

D. IHA PRODUCED MATERIAL 

Description 

Premix Crushed Aggregate (1/2") 

Number 

Required 


1 

1 

1 

1 

1 

1 

4 

2 

1 


10 

2 


Number 

Required 


1 

1 

4 

2 

1 

2 


Units 

Ton 
Ton 

Units 
3
m 

Total 
Hrs/Day 

7 

7 

7 

7 

7 

7 


28 

14 


7 

70 

14 


Total 
Hrs/Day 

7 

7 


28 

14 

7 


14 


Units 

Required 


3.46 
6.3 

Units 

Required 


59.54 

Total 
Cost per Cost 
Hour E$ E$ 

3.623 25.36 
1.087 7.61 
2.226 15.58 
0.899 6.29 
2.226 15.58 
0.899 6.29 
1.887 52.84 
1.887 26.42 
1.887 13.21 
0.415 29.05
 
1.887 26.42 

Sub-total E$224.65 

Total
 
Cost per Cost
 
Hour E$ E$
 

25.60 179.20 
23.90 167.30 
14.90 417.20 
13.90 194.60 
16.80 117.60 
19.00 266.00
 

Sub-total E$1,341.90 

Cost Total
 
per Unit Cost
 

329.54 1,122.90 
187.38 1,180.49 

Sub-total E$2,303.39 

Cost Total
 
per Unit Cost
 

15.00 893.10 

Sub-total E$893.10 

E$3,869.04 
816.58 
893.10 

E$5, 579.72 

Sub-Total, Labor, Equipment & Purchased Material 
Distributed Overhead (21. 1%) 
IHA Produced Material 
Total Cost per Crew-Day 
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MAINTENANCE COST ESTIMATE 

Road Type: 1-2 Work Item No.: B-2 

Work Description: 

Shoulder Reconstruction. The reconstruction of shoulders and 
outer fill slopes, primarily by tractor-dozer, in special 
circumstances. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hour $ 

Total 
Cost 
E$ 

Equ Operator IIipment 1 7 1.887 13.21 

Sub-total E$13.21 

B. EQUIPMENT 

Total 
Number Total Cost per Cost 

Description Required Hrs/Day Hour E$ E$ 

Dozer, D-7 1 7 30.70 214.90 

Sub-total E$214.90 

C. VATERIAL 

Units Cost Total 
Description Units Required per Unit Cost 

Sub-total E$0. 00 

Combined Total; Labor, Equipment & Materials E$228. 11 

Distributed Overheads (21. 1%) 48.13 

Total Cost per Crew-Day E$276.24 

http:E$276.24
http:E$214.90


MAINTENANCE COST ESTIMATE 

Road Type: 5-6 Work Item No.: B-1 

Work 	Description: 

Gravel Resurfacing. (Base & Surface) The replacement of 
gravel surfacing at intervals of several years, with watering and 
rolling. 

RESOURCES AND 

A. 	 LABOR 

Position 

Construction Foreman II 
Labor Foreman 
Equipment Operator II 
Equipment Operator 1I 
Equipment Operator H 
Equipment Operator H 
Equipment Operator II 
Laborers I 


B. 	 EQUIPMENT 

Description 

Dump Truck, 6-7 Cu. Yd. 

Motor Grader 

Water Truck, 1,500 Gal. 


COST REQUIRED PER CREW - DAY 

Total 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hour E$ 

Cort 
E$ 

1 7 
1 7 
8 56 
2 14 
2 14 
2 14 
2 14 
10 70 


Number Total 

3. 623 25.36 
1.087 7.61 
1.887 105.67 
1.887 26.42 
1.887 26.42 
1.887 26.42 
1.887 26.42 
0.415 29.05
 

Sub-total E$273.37 

Total 
Cost per Cost 

Required Hrs/Day Hour E$ E$ 

8 56 14.90 834.40 
2 14 19.00 266.00 
2 14 23.90 334.60 

Front End Loader, 1 - 1-1/2 Cu. Yd. 2 14 16.80 235.20 
Roller, Steel Wheels, 8-10 Ton 2 14 21.80 305.20 

Sub-total E$1, 975.40 

C. 	 PURCHASED None: 

D. 	 IHA PRODUCED MATERIAL 
Units Cost Total 

Description 	 Units Required per Unit Cost 

3Bank-Run Select Material m 385 2.26 870.10 

Sub-total E$870. 10 

Sub-Total; Labor, Equipment & Purchased Material E$2,248.77 
Distributed Overhead (21. 1%) 474.50 
IHA Produced Material 870.10 
Total Cost per Crew-Day E$3,593.37 
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MAINTENANCE COST ESTIMATE
 

Road Type: 3-4 
 Work Item No.: B-1
 

Work Description:
 

Gravel Resurfacing (base & surface). The replacement of gravel

surfacing at intervals of several years, with watering and rolling.
 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 

Construction Foreman II 

Labor Foreman 
Equipment Operator 
Equipment Operator 
Equipment Operator 
Equipment Operator 
Equipment Operator 
Laborers I 


B. EQUIPMENT 

II 

II 

II 

H 

II 


Description 

Dump Truck, 6-7 Cu. Yd. -

Motor Grader' ' 

'Water Truck,-1,500 Gal. 

Front End Loader, 1 - 1-I/2 Cu. Yd. 

Roller, Steel'Wheels, 8-10 Ton: 


C. PURCHASED MATERIAL 

D. IHA PRODUCED MATERIAL 

Description. 

ProCessed Select Material 

Total 
Number Total Cost per Cost 

Required Hrs/Day Hour E$ E$ 
1 7 

1 7 

8 56 

2 14 

2 14 

2 14 

2 14 


10 70 


Number Total 

3.623 25.36 
1.087 7.61 
1.887 105.67 
1.887 26.42 
1. 887 26.42 
1.887 26.42 
1.887 26.42 
0.415 29.05
 

Sub-total E$273.37 

Total
 
Cost per Cost
 

Required Hrs/Day Hour E$ E$ 
8 56 


'2.......14 

2 14 

2 14 

2 14 


NOne 

Units 

14.90 834.40 
19.00 266.00 
23.90 334.60 
16.80 235.20 
21.80 305.20 

Sub-total E$I,975.40 

Cost Total 
Units" Required per Unit Cost 

. m3 385 9.67 3,722.95
 

Sub-total E$3,722. 95
 
Sub-Total; Labor, Equipment & Purchased Material E$2,248.77Distributed Overhead (21.1%) 474.50
IHA Produced Material 3,722.95 
Total Cost per Crew-Day E$6,446.22 
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MAINTENANCE COST ESTIMATE 

Road 	Type: 1-4 Work Item No.: Special 

Work 	Description: 

Slide Removal. The emergency removal of slides on the road or re
placement of failed embankment sections, as required. 

RESOURCES AND COST REQUIRED PER CREW - DAN 

A. LABOR 
Total 

Number Total Cost per Cost 
Position Required Hrs/Day Hour E$ E$ 

Labor Foreman 1 7 1.087 7.61 
Equipment Operator H 1 7 1.887 13.21 
Equipment Operator II 1 7 1. 887 13.21 
Equipment Operator I 2 14 1.887 26.42 
Equipment Operator II 1 7 1.887 13. 21 
Laborer (Contracted) 4 28 0. 163 4. 56 

Sub-total E$78. 22 
B. EQUIPMENT 

Total 
iNumber Total Cost per Cost 

Description Required irs/Day Hour E$ E$ 

DoI)zer, D-7 
"'-FrontEnd Loadbr; 1-1 -1l/2 cu. yd. 

1 
1 

7 
7 

30.70 
16.80 

214. 90 
117.60 

Dump Truck, 6-7'cu.yd.. 2 14 14.90 208.60 
Motor Grader 1 7 19.00 133.00 

Sub-total E$674. 10 
C. MATERIAL 

Units Cost per Total 
Description Units Required Unit Cost 

Sub-total E$ 0.00 

Combined Total; Labor, Equiprrient &Materials E$752. 32 
Distributed Overheads (21. 1%) E$158.74 

Total Cost per Crew-Day E$911. 06 
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MAINTENANCE COST ESTIMATE 

Road Type: 1-4 Work Item No.: Special 

Work Description: 

Flood Damage. The repair of roadway sections damaged by floods, as 
required. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 
Number Total Cost per Cost 

Position Required Hrs/Day Hour E. E$ 
Labor Foreman 1 7 1.087 7.61 
Equipment Operator 11 1 7 	 1.887 13.21 
Equipment Operator II 1 7 1.887 13.21 
Equipment Operator II 	 2 14 1. 887 26. 42 
Equipment Operator II 1 7 1. 887 13.21
Laborers (Contracted) 4 28 	 0. 163 4. 56 

Sub-total E$78. 22 

B. 	 EQUIPMENT 

Total 
Number Total Cost per Cost'Description' . Required Hrs/Day Hour E$ E$ 

Dozer, D-7 1 7 30.70 214.90 
Motor Grader 1 	 19.007 	 133.00 
Dump Truck, 6-7 cu. ydi 2 14 14. 90 208.60 
Front End Loader, 1-1-1/2 cu. yd. 1 7 	 16.80 117.60 

Sub-total E$674. 10 

C. PURCHASED ,MATERIAL None 

D. 	 IHA PRODUCED MATERIAL 

Units Cost per Total 
Units Required Unit Cost 

Pit-run Select Material m 3 150 2.26. 	 339.00 

Sub-total E$339. 00 
Sub-total; Labor, Equipment & Purchased Material E$752. 32 
Distributed Overhead (21.1%) ' 158.74 
IHA Produced Material 339. 00 

Total Cost per Crew-Day E$l, 250. 06 
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MAINTENANCE COST ESTIMATE 

Road Type: X Work Item: Special 

Work Description: 

Intermittent maintenance of earth roads. Track-shaping by motor grader, 
including minimal addition of local borrow and minor rehabilitation of 
drainage.
 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LAB OR 

Total 

Position 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hour E$ 

Cost 
E$ 

Labor Foreman 1 7 1.087 7.61 
Equipment Operator II 1 7 1.887 13.21 
Equipment Operator 11 1 7 1. 887 13.21 
Helper II 1 7 0.899 6. z9 
Laborer (Contracted) 6 42 0. 163 6. 85 

Sub-total E$47. 17 

B. EQUIPMENT 

Total 

Description 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hvur E$ 

Cost 
E$ 

Motor Grader'.' 7 19.00 133.00 
Dump-Truck 6-7 cu. yd. 1 7 14. 90 104.30 

Sub-total E$237.30 

Combined Total (Labor' &Equipment) E$284.47
 
Distributed Overheads (21.1%) 62.87
 

Total Cost per Crew-Day E$347. 34
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MAINTENANCE COST ESTIMATE 

Road 	Type: Y Work Item: Special 

Work 	Description: 

Intermittent maintenance of earth roads. Track-shaping by crawler 

tractor, including minimal addition of local borrow and minor 
rehabilitation of drainage. 

- DAYRESOURCES AND COST REQUIRED PER CREW 

A. LABOR 
Total 

Position 
Number 

Required 
Total 

Hrs/Day 
Cost per
Hour E$ 

CostE$. 

Labor Foreman 1 7 1.087 7.61 
Equipment Operator II 
Equipment Operator II 
Laborer (Contracted) 

1 
1 
6. 

7 
7 

42 

1.887 
1.887 
0.163 

13.21 
13.21' 
6.85 

Sub-total E$40. 88 

B. 	 EOUIPMENT 
Total 

.- N er ' Total Cost per Cost 
Description Required o E$ E$ 

1 7 30.70 214.90Dozer .:D-7 1 7 14.90 104.30DumniTrick6-7Cu.Yd. 

Sub-total E$319. 20 

Combined Total (Labor & Equipment) iE$360. 08
 
Distributed Overheads (21.1%) . 75.98.
 

Total Cost per Crew-Day 	 E$436.06
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 1-2 	 Work Item No.: A-i 

Work Description: 

Surface Patching. The preparation and filling of breaks and holes with 
pro-mixed material, including base repair if necessary, and skin patch
ing and leveling with bitumen-aggregate applications. Limited edge 
rebuilding. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. 	 LABOR
 
Total
 

Number Total Cost per Cost 
Postion Required Hrs/Day Hour E$ E$ 

Labor Foreman 1 7 1.357 9.50 
Equipment Operator II 1 7 2.357 16.50 
Equipment Operator II 1 7 2.357 16.50 
Equipment Operator II 1 7 2.357 16.50 
Laborer II 3 21 0.764 16.05 
Laborer I 6 42 0.519 21.80 

Sub-total E$96.85 
B. EQUIPMENT 

Total 
' Number,, Total Cost per Cost 

Description Required Hrs/Day -Hour E$ E$ 
Dump Truck, 6-7 Cu. Yd . 1 7 14.90 104.30 

Asphalt Heater, Trailer 1 7 3.90 27.30 
Roller, Steel Wheels, 2-5 Ton 1 7 13.90 97.30 
FrontEnd Loader, I - l-1/2Cu.Yd. :1I 7 16.80 117.60 

Sub-total E$346.50 

C. PURCHASED MATERIAL 

Units Cost Total
 
Description Units Required per Unit Cost 

Bitu. Prime Coat Ton. 0.04 187.38 7.50 
Bitu. Binder Coat Ton 0.6 187.38 112.43 

Sub-total E$119.93 
D. IHA PRODUCED MATERIAL
 

Units Cost Total 
Description Units Required per Unit Cost 

Crush Cover Aggregate (3/8") m 3 3.0 18.00 54.00
 

Prei-ix Crushed Aggregate (1/2") m 3 4.0 32.00 	 128.00 

Sub-total E$182.00 

Sub-Total; Labor, Equipment & Purchased Material E$563.28 
Distributed Overhead (21.1%) 118.85 
IHA Produced Material 182.00 

Total Cost per Crew-Day 	 E$864.13 
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 3-4 WorkItemNo.: A-la 

Work Description: 

Surface Maintenance (Surface Grading). Shaping of the travelway
and shoulder area of gravel roads by motor grader. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 

Position 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hour E$ 

Cost 
E$ 

Equipment Operator II 1 7 2.357 16.50 
Helper II 1 7 1.103 7.72 

Sub-total E$24.22 

B. EQUIPMENT! 

Total 

Description! 
Number,

Required 
Total 

Hrs/Day 
-Cost per
Hour E$ 

Cost 
E$ 

Motor Grader 1 V 19.00 133.00 

Sub-total E$133.00 

C. MATERIAL 

.Units' ,Cost Total 
Description 'Units j Cost 

Sub-total E$0. 00. 

Combined Total; Labor, Equipm~ent & :aterials ' E$157. 22 
Distributed Overheads; (21.1%).: " 33.17 

Total Cost per Crew- Day :E$190' 39 
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)" 

Road Type: 3-4 Work Item No.: A-lb 

Work Description: 

Surface Maintenance (Spot-regraveling). The addition of processed 
select material to gravel road surfaces in limited quantities, as a 
part of routine maintenance. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 
Number Total Cost per Cost 

Position Required Hrs/Day Hour E$ E$ 

Labor Foreman 1 7 1.357 9.50 
Equipment Operator 11 4 28 2.357 66.00 
Equipment Operator II 1 7 2.357 16.50 

V~ol AA 

B. EQUIPMENT 

Total 
Number. Total Cost per Cost 

Description Required Hrs/Day Hour E$ E$ 

Dump Truck, 6-7 Cu. Yd, 4 28 14.90 417.20 
Front End Loader, 1 1-1/2 Cu. Yd. 1 7 16.80 117.60 

Sub-total E$534. 80 

C. PURCHASED MATERIAL 'None,'' 

D. IHA PRODUCED MATERIAL 

Units Cost Total 
Description Units Required per Unit Cost 

Pit-Run Cru. Sel. Material 3 9.67 1,934.00 

Sub-total E$l, 934.00 

Sub-Total; Labor, Equipment &.Purchased Material E$ 626.80 
Distributed Overhead (21.1%) 132.25 
IHA Produced Material 1,934.00 

Total Cost per Crew-Day E$2,693.05 
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)
 

Road Type: 1-4 Work Item No.: A-2
 

Work Description:
 

Brush Control. The cutting of brush, weeds and high grass by hand 
with sickle or bush knife. 

RESOURCES AND 

A. LABOR 

Position 

Laborer (Contracted) 
Equipment Operator I 

B. EQUIPMENT 

Description 

Flat Bed Truck. 

C. MATERIAL 

Description 

COST REQUIRED PER CREW - DAY 

Total 

Number Total Cost per Cost 
Required Hrs/Day Hour E$ E$ 

10 70 0.163 11.41 
1 3 1.980 5.94 

Sub-total E$17.35 

Total 
.Numnber Total Cost per Cost 

-.Required Hrs/Day Hour E$ E$ 

1" 3 13.80 41.40 

Sub-total E$41. 40 

Units Cost Total! 
Units Required per Unit Cost 

Sub-total E$0.00 

Combined, Total; Labor, Equipment"& Mterials. E$58075 

Distributed Overheads (21.1%) 12.39 

Total Cost per Crew-Day E$71.14 
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)
 

Road Type: 1-4 
 Work 	Item No.: A-3a 

Work 	Description:
 
Culvert Maintenance (culvert cleaning). The removal of sediment

and trash from culverts by hand, including inlets and outlets.
 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. 	 LABOR 

Total 
Number Total Cost per Cost

Position Required Hrs/Day Hour E$ E$
 
Mason Foreman 
 1 7 4.149 29.04
Laborer I 
 10 70 0.519 36.33
Equipment Operator I 	 i 2 1.980 3.96
 

Sub-total E$69.33 

B. 	 EQUIPMENT
 

Total
 
Number Total Cost per Cost 

Description Required ,Hrs/Day Hour E$ E$
 
Flat Bed Truck 

,.1 
 2 13.80 27.60 

Sub-total E$27.60
 

C. 	 MATERIAL 

Units Cost Total 
Description Units Required per Unit Cost 

Sub-total E$0. 00 

Combined Total; Labor, Equipment & Materials E$ 96. 93
Distributed Overheads (21.1%) 20.45 

Total Cost per Crew-Day E$117.38 
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MAINTENANCE COST 	ESTIMATE (Including Detert Allowance, 

Road 	Type: 1-4 Work 	Item No.: A-3b 

Work 	Description: 
Culvert Maintenance (culvert repair and replacement). Primarily
the construction of mortar masonry to repair or replace failed
culverts, headwalls, etc. Also, the equivalent cost to repair withother materials (e.g. concrete) or replace with round pipe culvert. 

RESOURCES AND COST REQUIRED PER CREW 


A. 	 LABOR 

Position 

Mason II 
Mason I 
Laborer II 
Laborer I 
Laborer (Contracted) 
Equipment Operator II 

B. 	 EQUIPMENT 

Description 

Flat Bed Truck 

C. 	 MATERIAL 

Description 

Cut Stone 

Sand 

Cement (50 kg/bag) 


Combined Total; Labor, 
Distributed Overheads (21. 1%) 

Total 	Cost per Crew-Day 
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Number 

Required 

1 
2 
1 
2 

2 

1 

Number 
Required 

1 

Units 
3
m
 
3
m
 

bag 


Equipment & Material 

Total 

Hrs/Day 


7 

14 


7 
14 

14 


3 

- DAY 

Total 
Cost per Cost 
Hour E$ ___ 

2.781 19.47 
1.980 27.72 
0.764 5.35 
0.519 7.27
 
0.163 2.28
 
2.357 7.07 

Sub-total E$69.16 

Tota!
 
Total Cost per Cost 

Hr,/Day Hour E$ E$ 

3 13.80 41.40 

Sub-total E$41.40
 

Unitz Cost Total 
Required pter Unit Cost 

5.0 5.65 28.2, 
1.0 5.70 5.70 
3 4.25 12.75 

Sub-total E$46.70 

E$157.26
 
33.18 

E$190.44
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)
 

Road Type: 1-6 Work Item No.: A-4a-1
 

Work Description:
 

Ditch & shoulder maintenance (primary ditch cleaning by grader). 

RESOURCES AND COST REQUIRED PER CREW - DAY
 

A. LABOR 

Total 
Number Total Cost per Cost 

Position Required Hrs/Day Hour E$ E$ 

Equipment Operator II 1 7 2.357 16.50 
Helper II 1 7 1.103 7.72 

Sub-total E$24.22 

B. EQUIPMENT 

Total 

Description 
Number 

Required 
Total 

Hrs/Day 
Cost per
Hour E$ 

Cost 
E$ 

Motor Grader 1 7 19.00 133.00 

Sub-total E$133.00 

C. MATERIAL 

Uvits Cost Total 
_Descr6iitiik -Units Required per Unit Cost 

Sub-total E$0.00 

Combined Total; Labor, Equipment & Materia.s E$157.22
 
Distributed Overheads (21.1%) 33.17
 

Total Cost per Crew-Day E$190.39
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 1-6 Work Item No.: A-4a-2 

Work Description: 

Ditch & shoulder maintenance (primary ditch cleaning by hand). 

RESOURCES AND COST REQUIRED PER CREW DAY-

A. 	 LABOR 

Total
Number Total Cost per CostPosition Required. Hrs/Day Hour E$ E$
 

Labor Foreman 1 7 1.357 9.50Laborer (Contracted) 10 70 0.163 11.41Equipment Operator I 1 	 2 1. 980 3.96 

Sub-total E$24.87 

B. 	 EQUIPMENT 

Total 
Number Total Cost per CostDescription Required Hrs/Day Hour E$ E$
 

Dump Truck, 6-7 Cu. Yd. 1 2 14.90 29.80 

Sub-total E$29.80 

C. 	 MATERIAL 

Units Cost Total
D iescrition.I...k Units Required per Unit Cost 

Sub-total E$0.00 

Combined Total; Labor, Equipment & Materials E$54.67Distributed Overheads (21.1%) "i. 53 

Total Cost per Crew-Day E$66.20 

60
 



MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 1-6 Work Item No.: A-4b 

Work Description: 

Secondary Ditch hand cleaning. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hour E$ 

Total
Cost 
E$ 

Labor Foreman 
Laborer (Contracted)
Equipment Operator I 

1 
10 
1 

7 
70 

2 

1.357 
0.163 
1.980 

9.50 
11.41 
3.96 

Sub-total E$24.87 

B. EQUIPMENT 

Total 

Description 
Number 

Required 
Total 

Hrs/Day 
Cost per 
Hour E$ 

Cost 
E$ 

Dump Truck, 6.7 Cu. Yd. 1 2 14.90 29.80 

Sub-total E$29.80 

C. ''MATERIAL 

Description ... Uits 
Units Cost 

Required per Unit 
Total
Cost 

Sub-total E$0.00 

Combined Total; Labor, Equipment & Materials E$54.67
Distributed Overheads (21. 1%) 11.54 

Total Cost per Crew-Day E$66.21. 
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 1-2 Work Item No.: A-4c 

Work Description:
 

Shoulder grading and addition of select material.
 

RESOURCES AND COST REQUIRED PER CREW - DAY 

.A. LABOR 

Total
Number Total Cost per CostPosition Required Hrs/Day Hour E$ E$
 

Equipment Operator 
H 1 7 2. 357 	 16.50
Helper H 1 7 1.103 7.72Labor Foreman 1 7 1.357 9.50Equipment Operator II 5 35 2. 357 82.50Equipment Operator II; 1 7 2.357 16.50 

Sub-total E$132.72 

B. EQUIPMENT 
Total
 

Number Total Cost per Cost
 
Description . Required Hrs/Day Hour E$ E$
 

Motor Grader 
 1 7 19.00 133.00
Dump Truck, 6-7 Cu.Yd. 5 35 14.90 521.50
Front End Loader, 1 - I-I/2Cu.Yd. 1 7 16.80 117.60 

Sub-total E$-72. 10 

C. PURCHASED MATERIAL 	 -.None 

D. 	 IHA PRODUCED MATERIAL 

Units Cost Total
Description Units Required perUnit Cost 

Pit-Run Select Material m3 2. 26300 	 678.00 

Sub-total E$678.00 

Sub-Total; Labor, Equipment & Purchased Material E$ 904.82
Distributed Overhead (21. 1%) 190.92 
IHA Produced Material 678.00 

Total Cost per Crew-Day E$1,773.74
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 1-2 Work Item.No.t B-la and b 

Work Description: 

Asphalt Surface Maintenance (seal coating) 

RESOURCES AND COST REQUIRED PER CRE 7 - DAY 

A. LABOR 
Total
 

Number Total Cost per Cost 
Position Required Hrs/Day Hou"E$a E$ 

Construction Foreman I 	 1 7 3.300 23.10 
Labor Foreman 1 7 1.357 9.50
Equipment Operator III 1 7 2.781 19.47
Helper II 1 7 1.103 7.72
Equipment Operator III 1 7 2.781 19.47 
Helper 11 	 1 7 1.103 7.72
Equipment Operator II 	 28 2.357 66.00 
Equipment Operator II 	 2 14 2. 357 33.00
Equipment Operator II 	 2.3577 	 16.50 
Laborer I 
 10: 	 70 0.519 36.33
 

Sub-total E$238.81
 
B. EQUIPMENT 

Total
 
Number Total Cost per Cost 

Description Required Hrs/Day Hour E$ E$ 
Asphalt Distributor 	 1 7 25.60 179.20

Asphalt Relay Truck 1 7 23.90 167.30
Dump Truck, 6-7 Cu. Yd. 	 4 14.9028 	 417.20

Roller, Steelwheel, 2-5 Ton 	 2 14 13.90 194.60

Front End Loader, 1 - 1-1/2 Cu, Yd., 7 16.80 117.60 
Aggregate Spreader, Push . 7 8.10 56.70 

Sub-total E$1, 132.60 
C. PURCHASED MATERIAL 

-*Units Cost Total
Description Units Required per Unit Cost 

,Bituminous Binder Coat Ton, 8.05 187.38 1,504.41 

Sub-total E$1,504.41 

D. IHA PRODUCED MATERIAL 

Units Cost Total
Description. Units Required per Unit Cost 

Crushed Cover Aggregate (3/8") m3 55 18.00 990.00 

Sub-total E$990.00 

Sub-Total; Labor, Equipment & Purchased Material E$2,879.82
Distributed Overhead (21. 1%) 607.64 
IIA Produced Material 990.00
 
Total Cost per Crew-Day 	 E$4,477.46 
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 1-2 Work Item No.: B-lb 

Work Description: 

Asphalt surface maintenance (leveling course). 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Position 

Construction Foreman I 
Labor Foreman 
Equipment Operator 
Helper II 
Equipment Operator 
Helper II 
Equipment Operator 
Equipment Operator 
Equipment Operator 
Labo.'er I 


I 

I1 


II 

II 

II 


Equipment Operator II 


B. EQUIPMENT 

Description 

Asphalt Distributor 
Asphalt Relay Truck 
Dump Truck, 6-7 Cu. Yd. 
Roller, Steelwheels, 2-5 Ton 


1 
1 
4 

2 


Front End Loader, 1 - I-1/2 Cu*Yde 1 
2Motor 	Grader 

C. 	 PURCHASED MATERIAL 

Description : Units' 

. Ton
Bituminous 	Binder Coat 

Ton
Bituminous 	Prime Coat 


D. 	 IHA PRODUCED MATERIAL.'
 

'Description -Units 

3
m
Premix Crushed Aggregate (1/2i) 


Total 

Cost per 
rHourE 

Cost 
E$ 

3.300 
1.357 
2.781 
1.103 
2.781 
1.103 
2.357 
2.357 
2.357 
0.517 
2.357 

23.10 
9.50 
19.47 
7.72 

19.47 
7.72 

66.00 
33.00 
16.50 
36.19 
33.00 

Sub-total E$271.67 

Total 
Number 
Required 

Total 
Hrs/Day 

Cost per 
Hour E$ 

Cost 
E$ 

Sub-Total; Labor, Equipment & Purchased Material 
Distributed Overhead (21.1%) 
IHA Producel,Material 


Total Cost per Crew-Day 
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7 25.60 179.20 
7 23.90 167.30 

28 14.90 417.20 
.14 13.90 194.60 
7 16.80 117.60 

14 19.00 266.00 

Sub-total E$1,341.90 

Units Cost Total 

Required per 	Unit Cost 

3.16 324.54 1,122.90
 
6.3 	 187.38 1,180.49
 

Sub-total E$2,303.39
 

Units Cost Total
 
Required per Unit Cost
 

59.54 15.00 893. 10
 

Sub-total 	 E$893. 10
 

E$3,916.96
 
826.48
 
893.10
 

E$5,636.54
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 1-2 Work Item No.: B-2 

Work Description: 

Shoulder Reconstruction. The reconstruction of shoulders and outer 
fill slopes, primarily by tractor-dozer, in special circumstances. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 

Position 
Number 
Required 

Total 
Hrs/Day 

Cost per 
Hour E$ 

Cost 
E$ 

Equipment Operator II 16.50 

E$16.50 

B. EQUIPMENT 

Total 
Number Total Cost per Cost 

Description Required Hrs/Day Hour E$ E$ 

Dozer, DC-7 1 7 30.70 214.90 

Sub-total E$214.90 

C . MATERIAL 

Units Cost per Total 
Description Units Required Unit Cost 

Sub-total E$0. 00 

Combined Total; Labor, Equipment & Materials E$231.40 
Distributed Overheads (21. 1%) 48.83 

Total Cost per Crew-Day E$280.23 
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road Type: 3-4 Work Item No.: B-i 

Work Description: 
Gravel Resurfacing (base and surface). The'replacement of gravel, 
surfacing at intervals of several years, with watering and rolling. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 
Total 

Number Total Cost per Cost 
Position Required Hrs/Day Hour E$ E$ 

Construction Foreman II 1 7 4. 526 31.68 
Labor Forernan 1 7 1.357 9.50 
Equipment Operator 
Equipment Operator 

11 
II 

8 
2 

56 
14 

2.357 
2. 357 

132.00 
33.00 

Equipment Operator H .2 14 2.357 33.00 
Equipment Operator 11 2 14 2.357 33.00 
Equipment Operator 
Laborers I 

II 
.10 

2.2 14 
70 

2.357 
0.519 

33.00 
36.33 

Sub-total E$341.'51 

B. EQUIPMENT 

Total 
Cost 

Description Required, Hrs/Da' Hour E$ E$ 

Dump Truck, 6-7 Cu.Yd.' 
Motor Grader 

!8 
214 

56 14.90 
19.00 

834.40 
266.00 

water Truck, 1,500 Gal. ,2 14 23.90 334.60 
F'ront.End Loader,'l- l,1/2ZCu. Yd 2 14 16.80 235.20 
Roller, Steelwheels, 8-10 Ton " '2 14 21.80 305.20 

Sub-total E$1,975.40 

C. PURCHASED MATERIAL None 

D. EIHA PRODUCED MATERIAL
 
-. :.Units Cost Total

Descriptio0n Un-:~its : .Required per Unit Cost 

Pit-Run Cru. Sel. Material m 3 385 9.67 3,722.95 

Sub-total E$3,722. 95 

Sub-Total; Labor, Equipment & Purchased Material E$2,316.91 
Distributed Overhead (21.1%) 488.86 
IHA Produced Material 3,722.95 

Total Cost per Crew-Day E$6. 528.72 
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)
 

Road Type: 1-4 Work Item No.: Special
 

Work Description:
 

Flood Damage. The repair of roadway sections damaged by floods, as 
required. 

RESOURCES AND COST REQUIRED PER CREW,- DAY 

A. LABOR 

Position 

Labor Foreman 
Equipment Operator II 
Equipment Operator II 
Equipment Operator II 
Equipment Operator II 
Laborer (Contracted) 

B. EQUIPMENT 

Descriptioz 

Dozer, DC-5 
Motor Grader 
Dump Truck, 6-,7 cu. yd. 

Number 

Required 

1 
1 
1 
2 
1 
4 

Number 

Required 


1 
1 
2 


Front End Loader, 1- 1-1/Z cuyd. 1 


Total 
Total Cost per Cost 

Hrs/Day Hour E$ E$ 

7 
7 
7 

14 
7 

28 

1.357 9.50 
2.357 16.50 
2.357 16.50 
2.357 33.00 
2.357 16.50 
0.163 4.56 

Sub-total E$96.56 

Total 
Total Cost per Cost 

Hrs/Day Hour E$ E$ 

7 30.70 214.90 
7 19.00 133.00 

14 14.90 208.60 
7 16.80 117.60 

Sub-total E$674.10 

C. PURCHASED MATERIAL None
 

D. IHA PRODUCED MATERIAL 

Units Cost per Total 
Description Units Required Unit Cost 

3
Pit-Run Select Material m 150 2.26 339.00 

Sub-Total; Labor, Equipment & Purchased Material 
Distributed Overhead (21.1%) 
IHA Produced Material 


Total Cost per Crew-Day 
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Sub-total E$339.00 

E$ 770.66 
162.61 
339.00
 

E$1,272.27
 

http:E$1,272.27
http:E$339.00


MAINTENANCE COST ESTIMATE (Including Desert Allowance) 

Road 	Type i-4 Work Item No.: Special 

Work 	Description: 

Slide Removal. The emergency removal of slides on the road or 
replacement of failed embankment sections, as required. 

RESOURCES AND COST REQUIRED PER CREW - DAY 

A. LABOR 

Total 
Number Total Cost per Cost 

Position Required Hrs/Day Hour E$ E$ 

Labor Foreman 1 7 1.357 9.50 
Equipment Operator 11 
Equipment Operator II 
Equipment Operator II 
Equipment Operator II 

1 
1 
2 
l,' 

7 
7 

14 
7 

2.357 
2.357 
2.357 
2.357 

16.50 
16.50 
33.00 
16.50 

Laborer (Contracted) 4 28 0.163 4.56 

Sub-total E$96.56 

B. 	 EQUIPMENT 

Total 
Number Total Cost per Cost 

Description,- Required Hrs/Day Hour E$ E$ 

Dozer, DC-5 1 7 30.70 214.90 
Front End Loader, 1 -1/2 cu. yd 7 16.80 117.60 
Dump'Truck, 6-7 cu.yd. ... 2. 14" 14.90 208.60 
Motor Grader1i '7 19.00 133.00 

Sub-total E$674. 10 

C. 	 MATERIAL 

.. :Units Cost per Total 
Description Units Required Unit Cost 

Sub-total E$0.00 

Combined Total; Labor, Equipment & Materials E$770.66 
Distributed Overheads (2 . %) 162.61 

Total Cost per Crew-Day E$933.27 
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A basic system of accounts classification for the IHA maintenance 

program should first identify by code the District, Sub-District if any, 

and other organizational subdivision, such as the present Maintenance 

Section. 

The classification system should next indicate the class of road, as 

Primary/Secondary (separately if necessary), Feeder Standard or Service 

to Traffic. 

Finally, the basic identification should include the surface type: 

Bituminous; Gradation-controlled Gravel; or Pit-Run Gravel. 

A. 	 Classification 

Within these fundamental clarsif cations the major and minor 

functional activities should be given, with the following recommended 

structure:
 

1* 	 Roiltine Maintenance 

a. 	 Roadway Surface 

b. Shoulders and Side Approaches
 

c.,,. Ditches, Culverts and Slopes
 

d. 	 Bridges and Structures 

Z. 	 Periodic Maintenance
 

a.l, Roadway Surface
 

b. Shoulders and.Side Approaches "

3;.' Traffic Service
 

a. 	 Signs and Markers 

b. 	 Guard Rails 

c. 	 Other
 

4. 	 Special Maintenance 

5. 	 Emergency Maintenance 
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EXHIBIT XV-1 
(Continued) 

The foregoing major and minor functional activities would be defined 
as follows: 

1. Routine Maintenance 

a. Roadway Surface 
Labor, labor additives, expenses of material and


supplies, equipment rental, 
and other costs incurred in the keeping of the 
roadway in the condition to which it was originally constructed or improved
under normal condition, such as; patching holes, rough spots, breaks and 
ravelled edges; blotting bleeding spots and spot sealing; blading, reshaping,
scarifying, minor replacement of granular material; other normal upkeep 
of roadway surface or base. 

b. Shoulders and Side Approaches
 
Labor, labor additives, expenses of material and sup

plies, equipment 
rental and other costs for the repair and maintenance of 
shoulders and side approaches, such as: patching, blading, rolling, fill
ing ruts, replacing of washouts (minor) and other reshaping work; replac
ing, repairing sub-drains on shoulders; replacement iii kind of shoulder 
surface; seeding, sodding for erosion control. 

c. Ditches Culverts and Slopes 
Labor, labor additives, expenses of material and supplies,

equipment rental and other costs for drainage control and slope treatment, 
such as,: clearing, entrenching all drains, ditches, channels or culverts;
repair and other maintenance of rip rap and paved ditches; seeding, reseed
ing, control of ground cover and roadside growth; repairing and trimming
of cuts, fills, slopes, washouts, retaining walls and removal of minor 
slides to restore the original design shape. 
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EXHIBIT XV-l 
(Continued) 

d. Bridges and Channels 

Labor, labor additives, expense of material and sup
plies, equipment rental and other costs for cleaning, painting, inspection 
and repair of bridges (all components) and ford structures. 

2. Periodic Maintenance 

a. Roadway Surface 

Labor, labor additives, expenses of material and sup
plies, equipment rental and other costs associated with such as: 
reprocessing of bituminous surfaces including additional bituminous 
material and aggregate; application of seal coat surfaces; removal and 
replacement of unsatisfactory base material, other stabilization of base 
section to conform to original design standard; major rehabilitation and 
replacement of granular material sections of roadway surface; other 
special surface or base repair. 

Sb. Shoulders and Side Approaches 
Labor, labor additives, expenses of material and' sup

plies, equipment rental and other costs related to such as: trenching out 
shoulder sections:and,.replacement in kind of shoulder base and surface; 
major. rehabilitation of side approaches, including surface replacement 
in kinde. 

3. Traffic Services 

a., , Signs and Markers 
Labor, labor additives, expenses of materials and sup

plies, equipment rental and other costs for providing traffic control 
services such as: painting of pavement surface marking; replacement, 
repair and maintenance of signs and markers; repair and maintenance of 
highway lighting, traffic signals and control devices. 
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EXHIBIT XV-l 
(Continued) 

b. Guard Rail 

Labor, labor additives, expenses of materials and sup

plies, equipment rental and other costs for such as: repair and mainte

nance, including replacement in kind of guard rails, exclusive of struc

ture parts. 

4. Special Maintenance 

Labor, labor additives, expenses of materials and 3upplies, 

equipment rental and other costs identified by maintenance project account 

established for replacement of minor washouts and removal of minor slides 

which occur in a repetitive pattern (excludes major remedial measures 

required to prevent reoccurrence of washouts and slides at repetitive 

pattern locations). 

5. Emergency Maintenance 

Labor, labor additives, expenses of material and supplies, 

equipmer rental, contract and other costs associated with unusual or 

disaster operations, such as: cleaning and restoration to original design 

standards of roadway surfaces and base, road beds, shoulders, road 

sides, drainage facilities, structures, traffic controls and service signs 

and control devices damaged or destroyed by flood, storm, fire, earth

quakes, major slides or other catastrophies (excludes major relocation 

of roadways and structures). 

B. Cost Components of MdJor and Minor Functional Activities 

1. Personal service charges for time on the job, for daily con

tract labor and monthly employees, including desert allowances. 

2. Indirect personal service additives for such as vacation, sick 

leave, workmen's compensation, subsistence and terminal pay. 
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EXHIBr xv-1 
(Concluded) 

3. Undistributed labor, supervision and allocation of district 
overhead expenses. 

4. Major material charges, including factors for transportation,
warehousing and handling for such items as bitumen, cement, crushed 
aggregate, sand, culvert pipe, and road signs acquired by contract pur
chase or through IHA production control centers. Minor materials and 
small tools charges based on a computed factor to direct labor hours. 

Equipment rental charges including computed or estimated factors 
for preventive maintenance and repair, fuel, lubricants, servicing, and 
depreciation. 
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ECONOLUCS APPENDDC
 



Section 1.0 

DERIVATION OF VEHICLE OPERATING COST 

1. 1 The following paragraphs de'scribe in detail the derivation of
 
the financial and economic vehicle operating cost (VOC) used in this
 

study.
 

1.2 Determination of Vehicle Life 

Exhibit 1. 1 lists the final cost to the purchasers of the major 
classes of vehicles that are currently used in Ethiopia. Since the GRS 
effort, costs have risen appreciably due to higher factory prices, in
creasing transportation costs and increased customs duties. The in
creased purchase price and hence the increased annual depreciation
 
cost is a major reason for increased VOC's during the past 5 years.
 

Exhibit 1.2 provides the assumed vehicle on
speeds the different 
surface types in Ethiopia. No attempt was made to reflect changing 
VOC's with speed on a particular surface as it was not considered rel
evant to the ranking process. Reduction in speed due to congestion is 
not a common experience in Ethiopia and this factor has not been con
sidered. The VOC's for these base :3peeds are modified later to re

flect topography. 
Exhibit 1.3 illustrates the annual and lifetime usage indices of 

vehicles on different surfaces. Exclusive vehicle use on a paved sur
face assumes a 100 percent life, The life of vehicles is assumed to be 
70 percent on gravel roads and 40 percent of the normal life on earth 
surfaces.
 

1.3 Vehicle Utilization 

Based upon these relationships between vehicle life and surface, 
Exhibit 1.4 shows the annual and lifetime usage of the prevailing ve
hicle types in Ethiopia. The truck lives given here shorter thanare 
those estimated by the GRS. It was found in discussion with the Na
tional Transport Company (NATRACO) that the longer vehicle lives 
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EXHIBIT 1.1 VEHICLE PURCHASE PRICE (E$) 

List Price 

Average Discount 

Sales Tax 

Purchase Price 

10-Ton 
Truck 

42,400 

2% 

831 

43,684-

Trailer 

--.19,200 

-

384 

-20,284 

7-Ton 
Truck 

22,950 

2% 

446 

23,800 

Large 
Bus 

.92,850 

2% 

1,820 

95,800 

Smal 
Bus 

31,600 

2% 

619 

32,600 

Large 
Bus 

11,800 

2.5% 

238 

12,140 

Small 
Car 

7,150 

150 

7,300 

Source: Dealer Interviews 

-al 

EXHIBIT 1.2 ASSUMED VEHICLE SPEEDS*(KM/HR) 

Surface Type 

Paved 

Gravel 

Earth 

Cars 

75 

64 

40 

Trucks & Buses 

65 

56 

35 

EXHIBIT 1.3 LIFE INDICES* 

Paved 

Gravel 

Earth 
*General Road Study. 

100 Percent 

70 Percent 

40 Percent 



EXHIBIT 1.4 VEHICLE USAGE
 

-Vehicle Type 

Truck-Trailer Combination 

a. 	 •Truck
 

Life, years 


Annual usage, km 


Lifetime usage 


b. 	 Trailer
 

Life, years 


Annual usage, km 


Lifetirme usage 


10-Ton Truck 

Life, years 

Annual usage, km 

Lifetime usage 

7-Ton 	Truck 

Life, years 

Annual usage, km 

Lifetime usage, 

Large 	Bus
 

Life, years 

Annual usage, km 

.;Lifetime usage 
Small Bus 

Life, years . 

Annual usage, km 

Lifetime usage 

Large. Car 

Life, years 

Annual usage, km 

Lifetime usage 

Small Car 

Life, years 

Annual usage, km 

Lifetime usage 

Paved 

Surface 


10 

50,000 

500,000 

18 

55,000 

975,000 

12 

40,000 

480,000 

10 


.40,000 

400,000 

14 

45,000 

650,000 

11 
50,000 

550,000 

8 

20,000 

160,000 

6 

20,000 

120,000 

Gravel Earth 
Surface Surface 

7 7 

50,000 28,500 

350,000 200,000 

14 13 
48,700 .30,000 

682,500 390,000 

10 7 
33,600 27,400 

336,000 192,000 

7 	 7. 

40,000 22,800 

280,000 160,000 

12 	 11
 

38,000 23,600 

455,000 260,000 

9 8 

43,000 27,000 

385,000 220,000 

7 6 

16,000 10,700 

112,000 64,000 

5 4.5 

17000- 10,600 

84,000 48,000 
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were assumed on the Addis-Asseb route and that the lives implied a 

high level of maintenance which is not practiced by all truck operators. 

The annual usage figures were revised downward as a result of these 

interviews. , The lives of the vehicles were also changed, because it 

became evident that, although a truck may still be physically in ex

istence, it is for all practical purposes completely rebuilt at the end 

of a somewhat shorter period than that provided by the GRS. The nor

mal maintenance costs as determined by interviews did not reflect the 

costs of this complete rebuilding; rather NATRACO assumed a shorter 

life with normal maintenance and a scrap value at the end of a certain 

period. The lives shown here are based on zero scrap value. 

1.4 Fuel and Oil Consumption 

Through interviews, the fuel and oil consumption rates for the 

vehicle types as defined in the GRS were confirmed as being correct. 

These consumption figures have not been verified by specific study in 

Ethiopia. Therefore, it was necessary after the initial verification to 

adopt the consumption figures and indices for surface types as they 

were presented in the GRS. These figures are shown in Exhibits 1.5, 

1.6, and 1.7. 

1.3 Tires and Tubes 

Interviews confirmed the overall findings of the -GRS concerning 

the life of tires. No new research or study into the life of tires in 

Ethiopia could be found. The lives used in determining the vehicle 

operating costs are shown in Exhibit 1.8. The prices of tires have 

increased during the past 4 years and this increase is reflected in 

Exhibit 1.9. These prices were determined by contacting tire dealers 

in Addis Ababa. It seems relevant to note that vehicle life in Ethiopia 

in relation to vehicle life as stated in East Africa Transport Study was 

considered high, while tire life was much lower. As tires are a good 

index of wear and tear on a vehicle it seems evident that vehicle life 

in Ethiopia was overstated in previous work. 
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VUTiur I£ I'TTVT rCnWSTTMPTION ON PAVED SURFACES (KM/LITER) 

Vehicle Type Fuel Consumption 

Truck Trailer 2.5 

10-Ton Truck 3.9 

7-Ton Truck 5.0 

Large Bus 3.9 

Small Bus 5.0 

Large Car 9.6 

Small Car 12.4 

EXHIBIT 1.6 COMPARATIVE INDICES 

Paved 100 

Gravel 87-90 

Earth 60-65 

EXHIBIT 1.7 	 ASSUMED FUEL CONSUMPTION ON DIFFERENT SURFACES 
(KM/LITER) 

EarthVehicle Type 	 Paved Gravel 

Truck-Trailer 2.5 2.2 	 1.5 

2.310-Ton Truck 3.9 3.4 

7-Ton Truck 5.0 4.3 3.0 

2.3Large Bus 	 3.9 3.4 

Small Bus 	 5.0 4.3 3.0 

8. 	 6.2Large Car 	 9.6 
11.2 	 8.1Small Car 	 12.4 
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EXHIBIT 1.8 TIRE AND TUBE LIFE (KILOMETERS) 

Vehicle Type Paved Gravel Earth 

Trucks & Buses 35,000 31,500 17,500 

Trailers 40,000 36,000 20,000 

Large Cars 36,000 32,000 18,000
 

Small Cars 30,000 27,000 15,000 

Indices: Paved - 100, Gravel - 90, Earth - .50. 

EXHIBIT 1.9 PRICES FOR VEHICLE TIRES (E$) 

Price. :Number Cost Per 
Vehicle Type Per Tire Required Set 

Truck/Trailer 540 7 3,780 

10-Ton Truck 540 9 4,860 

7- Ton Truck 270 7 1,890 

Large Bus 540 7 3,780 

Small Bus 160 7 1, 120 

Large Car .80 .5 400 

.SmaflCar,'1-. 

Source: Dealer Interviews. 

110 WAGES,EXHIBIT 1. ANNUAL DRIVER AND ASSISTANT (E$) 

Truck-Trailer 6, 600
 

10-Ton Truck 5,000
 

Small Truck 4,000
 

Large Bus 7,000
 

Small Bus 2,600 
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1.6 Wages 

Exhibit 1. 10 shows the wages that are currently being paid to the 

drivers and assistants of the various types of commercial vehicles. 

In general, wages have increased only slightly during the past 4 years. 

Possibly, this can be attributed to the truck fleet over-capacity that 

was found to exist by the GRS and the resulting competitive situation. 

As a cross-check on wage increases, the IHA payroll for skilled labor 

was examined and it was found that wages in most categories had re

mained stable. During the interviews with the bus and truck operators 

it was found that a wide range of salaries were paid for specific posi

tions. The answers provided by the larger companies were used as a 

guide, as these companies tend to be more stable in their employment 

and more careful in calculating their expenses, to remain competitive. 

1.7 Maintenance and Repair Costs 

This expense is one of the largest unknowns in the calculation 

of vehicle operating costs. Large trucking companies such as NATRACO 

tend to perform much periodic maintenance which gives their vehicles 

longer lives and higher annual costs. Individual operators perform their 

Bus companies tend toown maintenance and use rebuilt or used parts. 


keep maintenance records for the entire fleet of all sizes of buses.
 

The GRS experience concerning the collection of data pertaining to
 

concrete results.maintenance was repeated without any more 

Generally it was found that operators considered the GRS main

tenance costs for truck-trailers to be too low. This was partially due 

to the increase in the price of vehicle parts. However, the practice 

lZ percent. of the value of the 10-ton truck for maintenanceof assuming 

was not followed as this resulted in a very high, unvalidated, annual 

the reported maintenancemaintenance cost. For 10 and 7-ton trucks, 


The maintenance
costs appeared to be closer to 10 percent of the value. 


costs of large and small buses and of cars were also adjusted upwards
 

to compensate for the increase in the cost of parts. This upward ad

justment is largely arbitrary as no records were found which indicate 
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the value of periodic, routine or extraordinary maintenance of any 

class of vehicle, let alone the breakdown of parts and labor for a spe

cific vehicle class. Exhibit 1. 11 illustrates the maintenance costs for 

all vehicle types. 

The difference in maintenance costs due to road surface type road 

is reflected in the indices developed by the GRS. These indices are 

shown below: 

Cars Trucks/Buses 

Paved surface 100 100 

Gravel surface 130 140 

Earth surface 200 250 

1.8 	 Registration and Inspection Fees 

Exhibit 1. 12 provides the current registration and inspection fees 

that are in force. Thiese fees have changed only slightly during the 

past 4 years. 

1.9 	 Vehicle Insurance 

The Road Transport Administration recently completed an ex

tensive analysis of insurance in Ethiopia, with the general conclusion 

that there are no prevailing insurance practices among commercial 

operators of vehicles. There seems to be an infinite variety of in

surance packages and associated costs. Large truck fleet operators 

that were contacted provided insurance figures on new trucks that were 

purchased on terms. The re is no indication of the amount of insurance 

that an individual operator carries, or if any insurance is in force at 

all. The Consultants were faced with an intensive investigation of in

surance practices in Ethiopia. As the GRS survey canvassed insur

ance companies and was unable to come up with anything better than a 

good .guess, the only other line of investigation was to sample truck and 

bus operators. It was felt that the time and effort involved in such an 

effort would be of insufficient value since insurance costs are a relatively 
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EXHIBIT 1.11 MAINTENANCE COSTS PER YEAR (E$) 

E$ Per Year 
Truck-Trailer 7,500 
10-Ton Truck 4,000 
7- Ton Truck 2,200 
Large Bus 4,000 
Small Bus 2,200 
Large Car 500 
Small Car 300 

EXHIBIT 1.12 REGISTRATION AND INSPECTION FEES FOR
SELECTED VEHICLES (E$) 

Annual Vehicle Annual Regis- Total AnnualVehicle Type Inspection tration Fee Fees
 
10-Ton Truck 
 15 223 237 
12-Ton Trailer 15 97 112 
7-Ton Truck 15 200 2.15 
Large Bus 15 190 205 
Small Bus 8 85 93 
Large Car 
 4 "40'. 44 
Small Car 4 40, 44 

EXHIBIT -. 13 VEHICLE INSURANCE°,,,
 

Vehicle Type 
 Annual Life 
Truck-Trailer 4,000 10,525Trailer 265 
 1,02510-Ton Truck 
 4,120 
 9, 5007-Ton Truck 1,200 8,300
Large Bus 1,500 32,180Small Bus - 12,200Large Car 
 800 
 2,400
Small Car 340 1,200 

Source: General Road Study. 
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small percentage (2 to 4 percent) of the total vehicle operating"costs. 

Even more important is the fact that the cost-benefit analysis and 

ranking procedure will utilize the shadow vehicle operating cost. This 

insurance and cose, by definition, does not include such expenses as 

Exhibit 1.13 prnvides the insurance costs.license and inspection fees. 


1.10 Actual Operating Costs by Surface Type
 

Based on the above data, VOC's were developed for each of the 

The results of these calcuvehicle types for each of the surfare types. 

1.19 andlations are shown in Exhibits 1.14, 	 1.15, 1.16, 1.17, 1.18, 

1.20. 	 Also shown on these exhibits are the fixed and variable costs 

In the subsequent discussion, theassociated with each surface type. 

types due to the gradient will be calculated.VOC of the vehicle 

1. 11 Vehicle Operating Costs Adjusted for Gradient 

both the road maintenance costs
For the purpose of determining 

and the VOC it was necessary to develop a general grouping of grades 

which could be used to reflect the changing costs. The groupings shown 

as being representative classificationsbelow are generaly accepted 

for costing purposes. 

0-3 percent gradientsFlat terrain 

3-5 percent gradientsRolling terrain 

over 5 percent gradientsMountainous terrain 

The gradient factors shown n Exhibit 1.21 were adopted after 

discussions as to their validity with the HA 	planners and truck oper

to the variable cost eleators, These gradient factors were applied 


ments for each vehicle type on each surface. The variable costs in

clude fuel, oil, tires and tubes, and maintenance.
 

for the gradient
The vehicle operating costs were then adjusted 

cost portion of the VOC by the
classes by multiplying the variable 

Exhibit 1.22 shows the
gradient factor and adding back the fixed VOC. 


and terrain classes.

for each vehicle on the different surfacesVOC 
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EXHIBIT 1.14 22-TON TRUCK-TRAILER ACTUAL OPERATING COSTS (Ei/KM) 

Paved Surface Gravel Surface Earth-Surface 
Cost Element * _ * J _. 

Depreciation 10.8 12.1 15.5 14.6 27.0 14.9 

Interest at 9 Percent 5.6 6.3 5.8 5.5 9.8 5.4 

Fuel 17.0 '19.1 19.3 18.2 28.3 15.6 

Oil :l7 1.9 2.1 2.0 3.5 1.9 

Tires and Tubes 29 257 25.5 24.0 45.9 25.3 

Wages 13.Z 14.8 13.2 12.4 23.1 12.7 

Maintenance & Repair 15.0 i68 21.0 20.0 37.0 20.4 

Insurance 2.0 Z.2 3.1 2.9 5.4 3.0 

License & Inspection 0.7 -.0.8 0.7 0.6 1.1 0.6 

Total Costs 89.1 106.2 181.2 

Variable Costs 56.6 67.9 114.7 

Fixed Costs 325  38.3 66.5 



EXHIBIT 1. 15 10-TON TRUCK ACTUAL OPERATING COST (Ei/KM) 

Paved Surface Gravel Surface Earth Surface 
Cost Element- _ 

_ _ 

Depreciation 9.1 14.6 13.0 16.9 22.7 18.9 

Interest 4.9 7.9 5.8 7.5 7.1 5.9 

Fuel 10.9 17.5 12.5 16,.2 18.5 15.5 

Oil 12' 1;9 1.5 1.9 2.3 19.2 

Tires and Tubes 10,8 17.31 12.0 15.6 21.6 18.0 

Wages 145- 20:1> 14.9 19.3 18.2 15.2 
Maintenance & Repair 10.0 16.0. 14.0 18.2 25.0 20.9 

Insurance 2.4 3.P, 2.8 3.6 3.5 3.0 
License &Inspelzon 05 o8 0.6 1.8 .7. 

Total Costs-( S2.3 77.1 119.7 

Vari&ab1e .Costs 32.9 40-.0 67.4-

Fixed Cots- 29.4 37._ 52'3 



EXHIBIT 1.16 7-TON TRUCK ACTUAL OPERATING COST (Ei/KM) 

Paved Surface Gravel Surface 
Cost Element, _. % 

Deprr.ciation 5.94 14;3 8.5 17.3 

Interest 2.7: 6.5 2.7 5.5 

Fuel 85 20.6 9.9 20.1 

Oil 0.8 L9 1.0 2.0 

Tires and Tubes- 5.4 13.1 6.0 12.2 
am 

Wages 10.0 24.2 10.0 20.3 

Maintenance &Repair. 5.5 13.3 7.7 15.6 

Insurance 2.0 4.8 2.9 5.9 

License & Inspection 0.5 1.'2 0.5 1.0 

Total Costs 41.3 49.2 

Variable Costs 20.2 24.6 

Fixed Costs 21;1' 24.6 

Earth Surface 

@%
 

14.9 17.4 

4.7 5.6 

14.2 12.01 

1.6 1.9 

10.8 12.9 

17.5 20.9 

13.7 16.4 

5.2 6.2, 

0.9 l1
 

83.5 

40.3
 

43.2 



EXHIBIT 1.17 LARGE BUSACTUAL OPERATING COST (EKM)
 

Cost Element., 

Depreciation 

Interest 

Fuel 

Oil 

Tires ad Tubes 

Wages 

Maintenance-& Repaiwr 

Insurance 


License &Inspection 

Total Costs 

Variable Costs 

Fixed Costs 

PavedL Surface Gravel Surface 

14.7 

9.6' 

I01..9)": 

.51 

l0.8 

5..5 

8.9, 

4..9 

0.4 

L9.10) 

1.4 

1.El 

4- -l 

14L0) 

20.1 

1M5 

6.3 

0.5 

21.0 

11.3 

1205 

1.9 

12.0 

18.4 

12.5 

7.0 

0.5 

21.6 

11.6 

12.9 

1.9 

12.3 

18.9 

12.9 

7.2 

0.5 

77.2 97.1 

32.1 

45.1 

38.9 

58.2 

Earth Surface 
IL
 

36.8 22.5 

18.3 11.2 

18.5 11.3 

3.2 1.9 

21.6 13.2 

29.7 18.1 

22.2 13.6 

12.4 7.6 

0.9 0.5 

163.6 

65.5 

98.1 



EXHIBIT 1.18 SMALL 

Cost Element 

Depreciation 

Interest 

Fuel 

oil 

Tires and- Tubes' 

Wages 

Maintenance & Repair 

Insurance 

License & Inspection 

Total Costs 

Variable Costs 

Fixed Costs 

BUS ACTUAL OPERATING 

Paved Surface 

% 

5.9 17.8 

2.9 87-

8.5 25.6 

1.7 2.1 

3 9 6 

-. Z 15.7 

4'4 r13.2 

2.2 6 

0.z 6 

33.2 

16.8 

15.4 

COST (Ei/KM) 

Gravel Surface 

i % 

8.5 20.4 

3.4 8.1 

9.9 23.7 

0.8 1.9 

3.6 8.6 

6.0 1.4 

6.1 14.6 

3.2 7.7 

0.2 0.5 

41.7 

20.4 

21.3 

Earth Surface 

i 

14.8 21.6 

5.4 8.6 

14.2 20.7 

1.3 1.9 

6.4 9.3 

9.6 14-0 

11.0 16.0 

5.5 8.0 

0.3 0.4 

68.5 

32.9 

35.6 



EXHIBIT I.19 LARGE CAR ACTUAL OPERATING COST (EI/KM)-


Cost Element444 

Depreciation 

Interest 

Fuel 

Oil 

Tires and Tubes 

Maintenance & Repair " 

Insurance 


License & Inspection 

Total Costs 

Variable Costs 

Fixed Costs 

Paved Surface 

7.6 27.0 

2.7 12,7 

-s.2 24.S 

-0.4- 1*9 

:LI 5.2 

2.5 .8 

1.5 7.1 

0.2 0.9 

21.2 

9.2 

12.0 


Gravel Surface 

10.8 39.4 

3.4 12.4 

s.8 21.2 

0.5 1.8 

1.2 4.4 

3.2 11.7-

2.1 7.7 

0.3 1.1 

27.4 


10.7 

16.7 

Earth Surface 

19.0 42.7 

5.1 11.5 

8.0 16.0 

0.9 2.0 

2.2 4.9 

5.0 113 

3.8 8.6' 

0.4 0.9 

44.4 

16.1 

28.3
 



EXHIBIT .20 SMALL 

Cost Element -

Depreciation 

Interest 

Fuel 

Oil 

Tires & Tubes; 

Maintenance &Repaif 

Insurance 

License & Inspection, 

Total Costs 

Variable Costs 

Fixed Costs 

CAR ACTUAL OPERATING COST (Ei/KM) 

Paved Surface Gravel Surface 

6.1 39L3 8.7 43.7 

!.6 1101-3; 1.9 9.5 

0 2.80 4.5 22.6 

3; - ..9) 0.4 2.0 

0.9 4.5 

LS..5i " 1.9 9.5 

1IO0  1.4 7.0 

01Z IL3" 0.2 1.0 

s.5, 19.9 

6.6 7.7 

k9 12.2 

Earth Surface 

15.2 46.5 

3.1 9.5 

6.2 19.0 

0.6 1.8 

1.7 5.2 

3.0 9.2 

2.5 7.6, 

0.4 1.2 

32.7 

11.5 

21.2 



EXHIBIT 1.9'1 ASSUMED GRADIENT FACTOR 

Terrain 
Vehicle Type Flat Rolling Mountainous 

Cars 1.0 1.1 1.35 

7-Ton Truck and Small Bus 1.1 1.5 2.15 
10-Ton Truck and Large Bus 1.2 1.6 2.50 
22-Ton Truck-Trailer 1.5 2.4 3.70 
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EXHIBIT 1.22 VEHICLE OPERATING COSTS ON PAVED, GRAVEL, AND EARTH SURFACES
 
(Ei1KM) 

Terrain 

Paved Surfaces 

Flat, Straight 

Flat 

Rolling 

Mountainous 

Gravel Surfaces 

Flat, Straight
' F lat " "4 

Rolling 


Mountainous 


Earth Surfaces
 

Flat, Straight 


Flat 


Rolling .341.8 


Mountainous 

22-Ton .10- Tn I" -7-Ton Large Small Large Small 

Tr.I Tr, :Truck -Truck Bus Bus Car Car 

89.1 62.3 41.3 77.2 33.2 21.2 15.5 
117.4 68,9 43.3 83.6 33.9 21.2 15.5 
168.1 '82.0 51.4 96.5 40.6 22.1 16.2 
241;9- 111.7 64.5 125.4 51.5 24.4 17.8 

" 

.,106.2
0 1 -" 

Ft140.I 

77.1 
'.1 

:85o1 

49.2 

51.6 

97.1 

104.9 

41.,7 

43.7 

27.4 

27.4 

19.9 

19.9 

120163 101.1 61.5 120.4 51.9 28.5 20.7 
289.5 137.1 77.5 155.4 65.1 31.1 22.6 

181.2 119.7 83.5 163.6 68.5 44.4 32.7 
.238.5 133.2 87.5 176.7 71.8 44.4 32.7 

160.1 103.6 202.9 84.9 46.0 33.8 

:490.9 220.8 129.8 261.8 106.3 50.0 36.7 



1.12 The Effects of Surface Condition on VOC 

It is now possible to revise the VOC's to reflect the surface con

dition. Again a literature search was conducted to determine whether
 
any significant analysis of surface condition on VOC had been under

taken recently. Due to the numerous road surface classifications it 
was necessary to determine costs for a wide range of surface conditions. 
As the road theoretically deteriorates, an annual rise in VOC must be 

calculated. The literature search revealed nothing which would be use
ful in determining VOC on specific surfaces as the road condition 

worsened. Most literature is limited to the basic surface types and no 
analysis indicating VOCIs on excellent, good, fair, poor, and bad sur

faces was found. As the study required that all the present and adopted 
IHA road systems be classified into surface condition both for mainte

nance and VOC cost purposes, it was decided to scale the VOC linearly 

between surface types. This is probably not the actual i.-ase but the 
derivation of the true curve for numerous conditions wot'ld entail a 

lengthy field survey and sampling analysis effort beyond the available 
time. For paved surfaces, the following four standards are used: 

Condition 1: Operating costs assumed to be "normal" for paved 

surfaces. 

Condition 2: Normal operating costs plus one-third of the differ

ence between normal costs on gravel and asphalt. 
Condition 3: Normal operating costs plus two-thirds of the differ

ence between normal costs on gravel and asphalt. 
Condition 4: Operating costs on gravel surfaces. 

These levels are directly related to the condition ratings described 
in report Section IV. 

Gravel surfaces have a more non-linear deterioration than asphalt 
surfaces; therefore, seven conditions were adopted. In reality the sur
face passes through the first condition rather quickly if the road is 
neglected. After that, the deterioration is more linear until the gravel 

surface becomes equivalent to an earth surface, or nearly so. The 

various conditions used are as follows. 
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Condition 1: Operating costs equivalent to normal gravel operat-, 

ing costs. 

Condition 2: Normal gravel operating costs plus one-sixth of the 

difference between normal cost on gravel and earth. 

Condition 3: Normal gravel operating cost plus one-third the 

difference between gravel and earth. 

Condition 4: Normal gravel operating cost plus one-half the dif

ference between gravel and earth. 

Condition 5: Normal gravel operating costs plus two-thirds of the 

difference between gravel and earth. 

Condition 6: Normal gravel operating costs plus five-sixths of 

the difference between gravel and earth. 

Condition 7: Operating costs equivalent to normal operating 

costs on earth surfaces. 

No attempt was made to classify degrees of surface condition on 

earth roads. No earth surfaces are contained in the present or pro

posed IHA system of roads, with minor exceptions. 

Exhibits 1.23 and 1.24 illustrate the costs of operating the various 

vehicle types on different surfaces with different gradients for each kind 

of surface. 
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EXHIBIT 1.23 VEHICLE OPERATING COSTS BY ROAD CONDITION AND TOPOGRAPHY (E/KM)
 

(PAVED ROADS) 

Vehicle Type 

Highway Truck- 10-Ton 7-Ton Large Small Large SmaU1 
Terrain Standard Trailer Truck-- Truck Bus Bus Car Car 

Flat 1 117.4 68.9 43.3 83.6 33.9 21.-2 15.5 
2 125.0 74.3 46.1 90.7 37.2 23.3 17.0 

3 132.5 79.7 48.8 97.8 40.4 25.3 18.4 
4 140,1 85.1 51.6 104.9 43.7 27.4 19.9 

Rolling 168.1 82.0 :51.4 9605 40.6 221 .16.2 

2 179.2 88.4 54.8 104.5 44.4 24.2 17.7 

%0 3 190,2 94.7 58.1 112.4 48.1 26.4 19.2 

"A 201.3 101.1 61.5 120.4 51.9 28.5 20.7 
Mountainous 1- 241.9 11L7 64.5 125.4 51.5 24.4 17.8 

2 257.6 120.2 68.8 135.4 56.0 26.6 19.4 
3 273,3 128.6 73.2 145.4 60.6 28.9 - 21L0 

4 .289.5 137.1 77.5 155.4 65.1 31.1 22.6 



EXHIBIT 1.23 VEHICLE OPERATING COSTS BY ROAD CONDITION AND TOPOGRAPHY (Es/KM) 

(PAVED ROADS) 

Vehicle Type 

Terrain 
Highway 
Standard 

Truck-
Trailer 

10-Ton 
Truck.-: -

7-Ton 
Truck 

Large 
Bus 

Small 
Bus 

Large 
Car 

Suma 
Car 

Flat 1 117.4 68.9 43.3 83.6 33.9 21;2 15.5
2 125.0 74.3 46.1 90.7 37.2 23.3 17.0 
3 132.5 79.7 48.8 97.8 40.4 25.3 18.4 

Rolling 
4 
1' 

140.1 
168.1 

85.1 
82.0-

51.6 
51.4 

104.9 
96.5 

43.7 
40.6 

27.4 
22.1 

19.9 
16.2 

2 179.2 88.4 54.8 104.5 44.4 24.2 17.7 
3 190.2 94.7 58.1 112.4 48.1 26.4 19.2 
4 201.3 101.1 61.5 120.4 51.9 28.5 20.7 

Mountainous 1 241.9- 111.7 64.5 125.4 51.5 24.4 17.8 
2 257.6 120.2 68.8 135.4 56.0 26.6 19.4 
3 273j3 128.6 73.2 145.4 60.6 28.9 2LO 
4.. 289.5 137.1 77.5 155.4 65.1 31.1 22.6 



EXIMBIT 1.24 VEHICLE OPERATING COSTS BY ROAD CONDITION AND TOPOGRAPHY (E/KM)
 

(GRAVEL ROADS) 

Vehicle Type 

Terrain 

Flat 

Highway 
Standard 

1 
.2 

Truck-
Trailer 

140. 
156.5 

10-Ton 
Truck 

85.1 
93.1 

7-Ton 
Truck 

51.6 
.57.6 

Large 

Bus 

140.9 
116.4 

Small 

Bus 
43.7 
48.4 

Large 

Car 
27.4 
30.2 

Small 

Car 
19.9 
22.0 

3 
4: 

5 

172.9 

189.3 
205.7 

101.1 
109.1 
117.1 

3.6 
69.6 
75.6 

128.3 

140.2 
152.11 

53.0 
57.7 
62.4 

33.0 

35.8 
38.6 

24.1 

26.2 
28.3 

6 

.7 

222.:1 

. 238.5 

125.1 

133.2 

'8L6 

87.5 

164.0 

176.7 

67.0 

71.8 

41.4 

44.4 

30.4 

32.7 

%0 Rolling 1 
2 

98.4 
20L3 
224.7 

48.1 
101.1 
U1O.6 

35.9 
-,:6L5 

68.5 

71.8 
120.4 

134.1 

28.1 
51.9 
57.4 

17.0 
28.5 
31.4 

12.8 

20.7 
22.9 

.3 
4 
5 

- 248.1 

271.5 
:.294.9 

120.1 
129.6 
139.1 

7'5 
-82.5 
89.5 

147.9 
161.6 
175.4 

62.9 
68.4 
73.9 

34.3 
37.2 
40.1 

25.1 
27.3 
29.5 

6 :318.3 148.6 96.5 189.1 79.4 43.0 31.7 

Mountainous 

7 

1 

2 

341.8 

-140.5 

289.5 

323.0 

160-. 

59.0 
In.1 

151.0 

'103.6 

42.1 

77.5 

86.2 

202.9 

82.5 

155.4 

173.1 

84.9 

33.0 

65.1 

71.9 

46.0 

17.5 

3,1 

34.2 

33.8 

13.1 

22.6 

24.9 
3 356.0 164.3 94.9 190.9 78.8 37.4 27.3 

4 390.1 178.8 193.6 208.6 85.6 40.5 29.6 

5 
6 

423.7 
457.2 

192.7 
206.6 

112.3 
12L0 

226.4 
244.1 

92.5 
99.3 

43.7 
46.8 

32.0 

34.3 
7 490.9 220.8 129.8 261.8 106.3 50.0 36.7 

201.4 83.7 52.3 106.4 41.2 18.9 . 14.1 



Section 2. 0
 

TRAFFIC FORECASTS BY SECTION
 

2.1 District Traffic Forecasts 

The following are detailed forecasts of traffic by MainteiancL,
 
District and Route. Exhibit 2. 1 is a numerical lnderitification of.tk,'
 
count stations referred to in the text.
 

2. 11 	 Alemgena District 

a. 	 Addis Ababa-Welo Province Boundry; Route ')V 
This section is composed of segments 01001 to 010)j3, ' Trat" 

fic on the section has grown steadily during the past de-ade and the. ADfr 
and vehicle kilometers traveled over this section have been a consiant
 

percentage of the system total. As traffic ix
a result, forecast to 7,r,
 
at the system rate of 7 1/2% per year, one
There is demon iratlr= 
minimum package program (MPP) along this route, and four cb'rerva ion 
areas. At maximum output, that is, seven years after iic:±,onr 
minimum package program generates about 7, 510 to'as of increme ,*al 
yield 	per year. This is equivalent to about 21 tons per day. or 3 t .rck
loads 	assuming a 70 percent load factor. This increiental traiii. has 
unknown destinations, but would not be a significant percentagr of the. 
total 	truck traffic on the route. The section is divided into 3 traffic 
forecasting subsections. Exhibit 2. 2 shows the historical traffic rniLX 
at stations on this section. 

The first subsection consists of segment 01001. This subsection 
is separate because it contains high counts of local traffic to and from 
Addis Ababa. Count station 3, to Addis, provides the historical base. 
The 1972 base forecast is 111 cars, 135 buses, 72 trucks and 23 truck.. 
trailers per day after the opening of the Awash- Tendaho Highway. 

Segments 01002 through 01007 -omprise the second subsection. 
Count station. 21 at Debre Berhan, towards Sendafa, provides the traffic 
forecast. Subsequent to the opening of the Awash- Tendaho highway the 
traffic on this route is estimated to be 53 medium/heavy trucks and 21 
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truck-trailers. Given the fact that none of the minimum package pro

asgrams are actually in existence now and are not actually scheduled 

yet, it is unlikely that the program will generate significant traffic 

which can affect the ranking prior to 1977/78. 

The third subsection covers segments 01008 through 01013, a dis

tance of 197 kilometers. Th- limit of this subsection is the Alemiena 

District boundary, Cars, buses and trucks fall off from the previous 

section to 24, 57 and 29 respectively, while truck-trailer traffic shows 

an increase to 35 vehicles per day. These figures are forecast for 1972 

after the diversionary effects of the Awash-Tendaho Road are accounted 

for.
 

b. Addis Ababa to Dejen; Route 03 
This section covers segments 03001 to 03006, a total dis

tance of 230 kilometers. Traffic forecast in 1972 on the section ranges 

from 84 cars, 103 buses, 66 trucks and 3 truck-trailers near Addis to 

67 cars, 44 buses, 39 trucks and 1 truck-trailer in the.vicinity of Dejen. 

The volume is expected to grow at 7. 5 to 8. 0 percent per year. As 

indicated, the majority of this traffic is composed of cars and buses, 

with truck traffic rapidly dropping off as one leaves the vicinity of Addis. 

Within the Alemgena District there are two demonstration areas associ

ated with the minimum package program. Again the number of trucks 

required to support these programs is not significant compared to the 

existing traffic. There are four minimum packages to the north of the 

Alemgena District in the Debre Markos District. As stated earlier, 

there are no data available on the destinations of marketable surpluses 

generated by these projects. However the major towns of Debre Markos, 

Bahir Dar and Gonder, with a total population of over 80, 000, are located 

near these projects. It is therefore unlikely that the maximum output 

representing 12 truckloads per day would find its way to the Addis mar

kets. Additionally, this oatput would not be reaehed until 1977. As such 

it is difficult to ascertain what the addition to the projected traffic is. 

However, it is not considered to be a significant percentage increase in 

its effects on the ranking. 

The section is divided into 3 subsections. Subsection number one 
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encompasses the 33 kilometers to the noth of Addis; segments 03001 

and 03002. Forecast 1972 traffic as derived from count station number 

4 (south) is 84 cars, 103 buses, 66 trucks and 3 truck-trailers. The 

assumed growth rate is 7. 5 percent. Exhibit 2. 3 shows the historical 

vehicle mix on route 3. 

Subsection two, segment 03003, covers the 114 kilometers from 

Chancho to Fitche Junction. Count station 10a data is used as the traf

fic forecasting base. Car and bus traffic has increased steadily over 

time, but truck traffic has been erratic. The estimated growth rate is 

7. 5 percent annually. 

Subsection three, segments 0Z004 through 03006, is the 81 kilo

meters from Fitche Junction to Dejen. Data from count station 10b 

and 23 were averaged to produce historical traffic along this subsection. 

All types of traffic except truck-trailer were significantly correlated 

with time. Therefore, the station reg7 ,;ssion analysis was used to gen

erate a forecast. The 1972 base estimate is 68 cars, 44 buses, 39 

trucks and 1 truck-trailer per day. Car traffic is higher than on the 

previous subsection due to local traffic. Annual traffic growth has 

been extremely erratic with increases of 190 percent occuring from 

1968 to 1969 and a decrease of 15 percent from 1969 to 1970. Traffic 

by specific vehicle type shows even greater annual variation. Simi

larly, traffic mix has been fluctuating. 

c. Addie Ababa to Awash 

This section is made up of segments 04001 to 04012, a 

total distance of 225 kilometers. This is the most heavily utilized 

section in the country. Traffic falls off rapidly from an estimated 

2017 cars, 637 buses, 672 trucks and 274 truck-trailers on the first 

45 kilometers near Addis to 118 cars, 38 buses, 94 trucks and 105 

The heavy traftruck-trailers at a distance of 105 kms from Addis. 


fic includes the estimates of marketable surplus from the CADU pro

ject. The estimated growth rate for this project (Assela-Dodela -Road)
 

is 5. 5 percent per year. The estimated growth for the highway section
 

is 7. 5 percent per year. In the direction of Assela-Nazreth-Addis, the
 

generated CADU and other agricultural projects production is not a
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trafsignificant proportion of the forecast. In the direction of Awash, 

fic has been increased by 30 truck-trailers per day to account for new 

projects in the region. This is approximately a 33 percent increase in 

Road. Thisthe previously estimated traffic without the Awash- Tendaho 

truck-trailer and busprojection represents the highest mix of truck, 

Exhibit 2. 4 shows the historical mix of traffic on
traffic in the country. 

this section. 

d. Addis Ababa-Ghimbi 

This is a 440-kilometer section encompassing segments 

05001 through 05013. Again, the heaviest traffic is in the proximity 

208 buses, 170 trucksof Addis wi h an estimated traffic of 277 cars, 

and 9 trucl,-trailers. This traffic declines by 50 percent within 119 

no actual count station data to accountkilometers from Addis. There is 

field work plus the information confor this drop, but the Consultants' 

The traffic
tained Li the GRS tend to support this decrease in traffic. 

for the first 119 kilometers is estimated to grow at 7. 5 percent per 

as does bus traffic,
year. Beyond this distance the car traffic falls off, 


but truck traffic begins to increase at a distance of 334 km from Addis.
 

This is due to activity to and from Lekempty. The overall growth rate, 

falls off from 7. 5 percent per year to 5 percent per year.
however, 

The substantial proportion of truck traffic and the 5 percent rate is
 

The traffic forecasts from
applied to traffic all the way to Ghimbi. 


are based the 1971 data only as there

Lekempty north (count station 29) 


count station history of traffic to and from Ghimbi. The

is no previous 


growth :rate of. 5 percent was derived from a linear regression forecast
 

Exhibit 2. 5 shows the historical mix
for the Guder-Lekempty section. 

of traffic on this section. 

e. Modjo to Awash River Bridge 

This is a 23 kilometer section in the Alemgena District 

station 2 data. Segmentwith a traffic forecast derived from count 


This is a relatively heavily traveled

06001 represents this section. 

is the access to the agricultural schemes in the Shashamanesection as it 
239 cars, 87 buses, 152 trucks

District. The forecast traffic for 1972 is 

is 4 percent annually.
and 40 truck-trailers. The projected growth rate 
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There are only two minimum pakage programs presently in existence, 

and one deronstration area. There are ten observation areas to the 

south of this section. However, there is no schedule of bringing the 

observation areas into production, so generated traffic from these pro

jects is unknown. The 47 is from regression analysis. 

Exhibit 2. 6 shows the historical traffic mix on this section. Note 

that car traffic has been increasing in importance while truck, bus and 

truck-trailer traffic has been decreasing in importance. This only 

implies that as the area grows as a recreation center that more car 

traffic will be evident. Other vehicle traffic is still increasing, but not 

as quickly. 

f. Addis Ababa to Ghimbi River Bridge 

This is a 183-kilometer section serving the primary coffee 

region in the country; it includes segments 07001 to 07009. Forecasts 

are based on count stations 6, 11, 19, and 22. The growth rate for the 

entire section is 7. 5 percent per year. Traffic falls off rapidly ar the 

distance from Addis increases. Near Addis, the 1972 projection is 

512carsi, 358 buses, 210 trucks and 15 truck-trailers. Beyond count 

station 6 the forecast (1972) is250 cars, 222 buses, 119 trucks and 11
 

occurs at Welkite, wheretruck-trailers. The next significant decrease 

traffic is projected to be 52 cars, ,'106 buses, 51 trucks and 5 truck

trailers.: Examination of Exhibiti2. 7 shows that as the distance from 

Addis increases, the car and bus traffic falls off and commercial truck 

traffic assumes a greater importance. 

g.' Nazreth to Assela 

r This is a 176-kilometer section on route 8, consisting of 

segments numbered 08001 through 08006. Count stations 16a and 31 

were used to forecast traffic on this section. Exhibit 2. 8 shows the 

historical vehicle mix. As can be expected, the car traffic near Nazreth 

is high due both to the urban activity and the location of the popular re

sort Sodere, south of town. In 1975 the Assela-Dodola Road will also 

open, generating more traffic on the route. 

The 1972 traffic projection for the 17 km south of Nazreth is 389 

cars, 138 buses, 109 trucks, ance 8 truck-trailers. Beyond this distance 
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the 1972 forecast drops to 101 cars, 6) buses, 49 trucks and 2 truck

trailers. The forecast for these latter segments is based on the 1971 

traffic count at station 31, counts prior to that year being non-existent. 

The entire section is presumed to grow at the rate of 7. 5 percent per 

year. 

h. 	 Addis Ababa to the Kersa River Bridge 

short section of Route 9 which in the AlemgenaThis is a alls 

DataMaintenance District. It is identified as segment nunber 09001. 

from count station 6c (south) was used for the forecast on this segment. 

The traffic mix has been erratic with a relatively constant percentage of 

cars, but with buses and trucks varying over time. ExhIIbit 2. 9 illus

trates the historical 	mix. The segment traffic growth has been incon

sistent and therefore the station time-trend regression 	gzowth rate of 

5.0 percent was used. The 1972 forecast mix is 115 cars, 86 buses, 

88 trucks and 3 truck-trailers. There is a minimum package program 

observation area located at Butajira, but even when production begins 

the generated vehicles will not be a significant percentage of the fore

cast traffic. 

i. 	 !Tarmaber-Molale 
It con-This is a 75-kilometer side route off of Route 1. 

sists of two sections, 14001 and 14002. No IHA traffic 	count has been 

taken on this section; therefore the data in the GRS survey was ured. 

On the basis of this 	survey, it was estimated that 6 cars, 2 buses and 

1972. A growth rate of 3. 56 trucks would use the route each day in 

percent per year was used. This is the time-trend system growth 

On route 14 there is a junctionrate as derived by regression analysis. 

to the village of Mehal Meda. Again, the GRS survey was used. Th6
 

that is, 1 car, 1 bus and 1 truck per
trafficis assumed to be very low, 

day. 
j. 	 Debre Berhan to Ankober

16 off of Route 1 north of Addis. It consistsThis is Route 

of one segment 44 kilometers long.. Ankober is a town of approximately 

station data exista for these segments. The10, 000 people. 	 No count 

104
 



and the 1972 estimated traffic is 8
GRS survey was used as a base, 


cars, 2 buses and 6 trucks per day. The system growth rate of 3.5
 

percent was used.
 

k. 	 Debre Berhan to Jihur 
1 north ofThis is a 31-kilometer side route off of Route 

The GRS surveyThe section is identified as segment 28001.Addis. 
As the road serves many towns

did not count any traffic on this route. 


a traffic count similar to Route 16001 was assumed.
 

1. 	 Tarmaber to Seladengie 
1 north ofThis is a 22-kilometer route (49) off of Route 

Addis Ababa. It is comprised of 3 segments numbered 49001 to 49003. 

The GRS sur-
No count statio'a ts to indicate traffic on the route. 

vey indicated 24 light vehicles traveling this section per day during the 

day-light hours. Experience has shown that bus traffic always exists 

on a traversable route and therefore 2 buses per day were added to the 

GRS count. 

Access Roads in the Alemgena Districtm. 

This is a 14-
Koka Dam, segment number 04101.* 

segment off of Route 4 near Nazreth. Nokilometer 
Based on the Consultants'official count exists. 

estimated.field efforts, traffic of 25 cars per 	day was 

No significant bus or truck traffic was observed. 

A 6-kilometer access* 	 Sodere, segment number 03101. 

area. No actual countroad to the Sodere recreation 

was available, but the difference between count station 

16 south to Assela and count station 31 south to Assela 

was used as an indication of traffic to Sodere. The 

5 buses, 7 trucks and
estimate for 1972 is 100 cars, 


0 truck-trailers.
 

Debre Libanos Road segment, number 03201. No

1 

KIRA or GRS estimates of traffic are available for 

Minimal traffic of 4 cars,this 6-kilometer segment. 


2 buses and 3 trucks per day was the estimate made
 

for 1972. 
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EXHIBIT 2.1 

IHA TRAFFIC COUNT STATIONS 
1971 

Route Count Station Direction or Count 
No. No. Station Location leg 

04 1 Akaki 	 Addis Ababa 

2 	a Modjo a) Debre Zeit 

b b) Naz reth 

c c) Shashamane 

01 3 . Sendafa Addis Ababa 

03 4 Chancho Addis Ababa 

05 5 Menagesha Addis Ababa 

07' 6'b' Alemgena b) Addis Ababa 

'a: a) Ghion 

c c) Butajira 

20 	 .7., W. of Dire Dawa . Cota 

04,. 8 	b, Dengego b) Dire Dawa
 

a a) Harer
 

C c) Kulubi
 
04 	 9 E. of Harer Jigiga 

03 10 	a Fitche Jct.'- a) Chancho
 

b b) Dejen
 

c. c) Fitche
 

07 1 Ghion Alemgena
 

L 1201.	'a Combolcia a) Debre Berhan 

b b) Dessie 

c c) Bati 

06 	 13 a Wondo a) Dilla 

b b) Kebremengist 

.14.a Yergalem Jct., a) Shashamane 

b b) Wondo 

c c) Yergalem 
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EXHIBIT 2. 1 
(Continued) 

Route 
No. 

Count Station 
No. Station Location 

Direction or Count 
leg 

06 15 c Sodo Jct. c) Shashamane 
a a) Yergalem 
b b) Sodo 

06 15 - A a Kofole Jct. a) Meki 
A b b) Shashamane 
A c c) Kofole 

04 16 c Nazreth c) Modjo 

a) Wlenchiti 
. b) Assela 

02 17 Batli,,, *. Asseb 
011 N. of De'ssie", Quiha 
07 '9 No- of Welkite'! Jimma 
05 20 Guder Lekempty 
01 21 Debre Beran' Sendafa 
07 "22 ' of Welkite Ghion 
03 23 .Debre Markos Dejen 

,24 Dangla ' Debre Markos 
'25 Bahir Dar Dangla 

04', 26 a Kobo a) Kulubi 
b. b) Asbe Teferi 
c c) Deder 

43 27a Tba a) Agaro 

b) Bedele 
07 28 a.inima. a) Welkite 

b b) Agaro 
. c) Bonga 

05 -9a, Arjojct.i a) Lekempty 

b) Ghimbi 

c) Arjo 
30 ' Lakempty Guder 
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EXHIBIT 2. 1 
(Continued) 

Route 
No. 

Count Station 
No. Station Location 

Direction or"Count 
leg 

08 31 Melkasa Assela 

04 32 a Mieso a) 'Awash 

b b) Asbe Teferi 

01 101 b Nefasit b) Asmara 

*a a) Massawa 

c c) Decamere 

102ib Maaday Jct. b) Asmara 

-.a, a) Massawa 

c, 
.A 

(109 Km. from 
smara) c) Gurgurssum 

S103ic Edaga Jct. c) Asmara 

:,b' (112 Km. 
Asmara) 

from 
b) Massawa 

a) Arkiko 

d: d) Grar 

10 104. a Decamere:", a) Asmara 

b b) Senafe 

c c) Nefasit 
d) Decamere 

03 10 5a 7 Km.' S. W 
,Asmara 

o0f. 
a) Asmara 

b, b) Adi Ugri 

* c c) Himberti 

F 06 a: Merera Rd. 'Jct. a) Asmara 

b (Keren road) b) Keren 

c c) Merera 

.07 -b Jct. 1 km. from 
Akordat b) Keren 

a) Barentu 

c cy Akordat 
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Direction or CountRoute Count Station 
No. No. Station Location leg 

Jct. near Teseney a) Barentu11 108 a 

b b) Teseney 

c c) Sebderat 

109 a 2 Kr W. of Decamere a) Asniara01 
b) Decamereb, 

.- c c) Terramini 

03, 110 a Adi Abun '. • a) Asmara 

b) Axum 

c c) Adwa 

d d) Adigrat 

110-A Jct. near Enda 
. Selasse. Axumk.. 

01 111 b Adigrat b) Senafe 

a, a), Quihia 

c :,CY Adwa, 

d) Adigratdl 
Gbnder 

113 a Jct. S.' ofAzezo,, a) Gonder 

b) Addis Zmen 

03 112 Debarek' 


b. 

c) GorgoraC 

113-A a Jc.near Addis 
Zemen 	 a) Gonder 

b) Bahir DarAb 
A c c) Addis Zemen 

114 b Quiha b) Adigrat.01 
a) Maychewa 

c c) Mekele 
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EXHIBIT 2.2
 

HISTORICAL TRAFFIC MIX ON
 
SEGMENTS 01001 TO 01013
 

Station 3 AADT 

Year Total 

66. 100. 00 

67. 100.00 

68. 100.00 

69. 100. 00 

70. 100.00. 

71. 100.0 

Station 21 A-ADT 

Year Total" 

'66. 100.00 

67. 10000' 

68. 100. 00 

69. 100. 00% 

,70. 10000: 

71., 100.0 

Cars 

29.29 

23. 05 

24.9Z 

30.98 

22.64 

20.94 

Cars 

15.77 

18A.40' 

2..24 

15.55 
15.13 

16.36 

Buses 

26. 60 

33.44 

33.93 

36.34 

27.03 

28.47 

Bus'e' 

26, i5 
84 

31. 35 

35e7,1 
30.25 

3.0.00 

Trucks Tr/Tr. 

23.57 20.54 

18. 51 25. 00 

18.02 23.12 

13.90 18.78 

25. 68 24. 66 

20.47 30.12 

Trucks, . Tr/Ti. 

24.62 33.46 

21.18. 31.94 

18. 25 30. 16 

16.81, 31.93 

37. 39, 17.23 

21.21 3242 
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EXHIBIT 2.3 

HISTORICAL TRAFFIC MIX ON 
SEGMENTS 03001 - 03006 

Station 4 AADT 

Year Total 

66. 100.00 

67. 100.00 
68 100.00 

69. 100.00 

70. 100. 00 

71. 100.00 

Station 10A AADT 

Year Total 

66. 100. 00 

67. 100.00 

68. 100.00' 

69. 100. 00. 

70''. 100.00 ' 

71.r 100.0V- : 

Cars 

21.77 

32.35 

37.20 

36.52 

26.46 

36.84 

Cars 

17. 20 

.20.56 

25.27 ...... 

25.62 

31.20'' 

- - 27.85 

Buses 

38.78 

40.44 

37.20 

41.30 

44. 97 

36.03 

Buses 

36. 56 

42.06 

46.15 . 

44. 63 

:40.,80 

.28 

Trucks Tr/Tr. 

38.78 0.68 

26.47. 0.74 

23.67 1. 93 

21.74 0.43 

26.98 1.59 

26.72 0.40 

Trucks Tr/Tr. 

45.16 1.08 

35.51 1.87 

. 2747' '," 1.10 

429.75 0.0 

28.00 0.0.., 

39 42 4  0.63 

111
 



EXHIBIT 2.4 

HISTORICAL TRAFFIC MIX PERCENTAGES
 
ON SEGMENTS 04001 - 04012
 

Station 1 AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 

67. 

68. 

69. 

70. 

71.. 

100.00 

100.00 

100. 00 

100.00 

100. 00 

100.00 

53.64 

49.75 

56.08 

64.01 

61.67 

57.95 

20.31 

21.44 

18.44 

16.74 

13.11 

16.63 

21.49 

24.09 

19.13 

13.72 

20.57 

20.54 

4.56 

4.72 

6.39 

5.53 

4.66 

4.88 

Station :2b and 16c "-AADT 

Year Total, Cars Buses Trucks Tr/Tr, 

661: 

67., 

68. 

69.11 

70. 

71. 

, 

100.00 
100.00, 

100.00 

100.00, 

100.,00 

100.00 

, 

,.:. 

52.04 

49.16 

59. 14 ', 

56.70, 

57. 32r 

50.89 

23.1 68 
25.74 

21.78 

22.40 

.17. 96 

23.17 

-, . .. Z9 
1.21.49 

16.12,. 

16.63 

19. 89 

20. 96 

4.00 
3.61 

2.96. 

4.27. 
4. 84 

4.38 

Station. 16b and 32a' 
Year Total 

AADT: 
Cars Buses Trucks Tr/Tr. 

.66.1 

67. 

6O8. 

69. 

70. 

71. 

100.00 

100.00 

100. 00 

100.00 

100. 

100. 00 

541e44 

0 5.0 

1.50 

48.95 

43.37 

37. 16 

11.83 
10.42 , 

17."96 
5.O 7.9' 

13.78 
19.03 

30.18 
33.33 

25. 15 

28.95 

37.76 
40.18 

3.55 
6.25 

5. 39 

16.-32 

5.10 
3.32 
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EXHIBIT 2.5 

TRAFFIC MIX PERCENTAGESHISTORICAL 
ON SEGMENTS 05001 - 05013 

Station 20 and 30 AADT 

Year Total Cars 

66. 100. 00 22.97 

67. 100.00 24.53 

68. 100. 00 31.46 

69. 100. 00 30.39 

70. 100. 00 38. 14 

71. 100.00 35.33 

Station 29a AADT 

Year Total Cars 

66. 0.0 0.0 

67. ' 0. 0.0 

68. 0.0 .. 

69, 00 0.0 

70. 100. 00 39. 47 

71. 100,00 39.63 

Station 5 AADT 

Year Total Cars 

66. 1.00 00 35.21 

67. 100.00 44.30 

68. 100. 00 44. 57 

69. 100. 00 41.90 

70. 100. 00 40.45 

71. 100.00 36.84 

Buses 

22. 97 

32.08 

28.09 

37.25 

23. 26 

22.63 

Buses 

.0. 

00 

0 

0.0 

14. 47 

10.14, 

.Buses . 

31.05 

27.96 

31.43 

35.89 

28. 54 

28.31 

Trucks Tr/Tr. ' 

52.70 1.35 

41.51 1.89 

39.33 1.12 

31.37 0. 98 

38.14 0. 47 

40.65. 0.92 

Trucks Tr/Tr. 

0;0 0.0 

0. 0.0 

0. 0.0 

0.0 0.0 

46.05 0. 0 

1 0.46 

Trucks Tr/Tr. 

32.76 0.98 

26.45 1.29 

22.67 1.33 

20.70 1.50 

30.27 0. 74 

32.67 2.18 
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EXHIBIT 2.6 

HISTORICAL TRAFFIC MIX PERCENTAGES 
ON SEGMENT. 06001 

Station 2c AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 100.00 37.16 21.96 32.43 8. 45 

67. 100.00 36.47 22.06 31.47 10.00 

68. 100.00 48.04 19.13 24.57 8.26 

69. 100.00 44.90 20.70 26. 11 8.28 

70. 100.00 53.39 14. 96 25.35 6.30 

710 100.00 48.10 17.84 26.65 7.41 
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EXHIBIT 2. 7
 

HISTORICAL TRAFFIC MIX PERCENTAGES
 
ON SEGMENTS 07001 - 07009
 

Station 6b AADT 

Year Total Cars Buses 	 Trucks Tr/Tr., 

66. 100. 00 48.12 29.34 21.60 0. 94 

67. 100. 00 42.17 34. 00 22. 62 1.20 

68. 100. 00 45. 27 36.77 16.89 1.08 

46.13 	 15.75 1.6969. 100.00 	 36.43 

47.57 	 20.88 1.5470. 100. 00 	 30. 01 

71. 100.00 45.41 26.68 	 26.07 1.84 

Station 6a and 11 AADT 

Cars Buses Trucks Tr/Tr.Year Total 

66. 100.00 45. 17 '31. 96 	 21.58 1. 30 

67. 100.00 39. 58 39.71 	 19.52 1.20 

68. 	 100. 00 40. 68 40. 80 17. 02 1. 50 

17..54 2. 1169. 100.00 39.30 41.05 

70. 100. 00 420-12 32. 32 	 23. 65 1. 91 

71. 100. 00 40.06 29. 81 	 27.65 2.48 

- GhionStation 22 AADT 	 Welkite 

Year Total Cars Buses 	 Trucks Tr/Tr. 

66. 100. 00 17.20 50.96 30.57 1.27 

1.5967. 100.00 17.,46 61.90 	 19.05 

2.7368. 100. 00 21.82 50.91 	 24. 55 

2.2930.29 	 17.7169. 100.00 	 49.71 

2.1770. 100.00 28.26 39.86 	 29.71 

71. 100.00 27.24 38.43 	 31.72 2.61 
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EXHIBIT 2.8
 

HISTORICAL TRAFFIC MIX ON
 
08006SEGMENTS 08001 THROUGH 

Station 16a AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 

67. 

68. 

69. 

70. 

71. 

100. 00 

100. 00 

100.00 

100. 00 

100.00 

100.00 

56.79 

50.70 

58.87 

66.67 

62.18 

64.30 

20.37 

30. 00 

25.05 

19. 16 

14.71 

15.13 

20.37 

8. 60 

14.82 

13.22 

22.06 

19.62 

2.47 

0. 70 

1.25 

0. 96 

1.05 

0.95 

Station 

Year 

31 AADT 

Total .Cars Buses Trucks Tr/Tr. 

66. 

670.0 

68,0 

7.. 

71. 

0. 0 

0..0 

0.0 

100.00 

* 

0.0 

0.0 

.0 

0.0 

0.0 

40.57 

: 0.0. 

0.0' 

0.0 

00. 

0. 0 

28.310 

0.0 

0. 0 

0A.0 
0.0 

0.0 

'25.47 

0.0 

0.0 

0.0 
0.0 

00. 
0. 94, 
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EXHIBIT 2.9
 

HISTORICAL TRAFFIC MIX ON
 
SEGMENT 09001
 

Station 6c AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 100.00 36.55 33.50 29.44 0.51 
67. 100.00 38.73 32.37 28.32 0.58 
68. 100.00 41.07 36. 31 19.64 2. 98 
69. 100.00 42.67 40.00 16.67 0. 67 
70. 100.00 43.40 25.11 30.64 0.85 
71. 100.00 36.58 28.42 33.68 J.32 
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Cement Quarry Road, segment number 0301. No 

counts of any type are available for this 23-kilometer 

section. However, assuming some car and bus traf

anfic for employees and truck traffic for haulage, 

estimate of 3 cars, 2 buses and 10 trucks per day was 

made for 1972. 

Alem Ketema Road, segment number 03101. A 20

kilometer segment of road off of Route 3 north of 

Addis. The road presently provides dry weather 

access to numerous towns to the north of the, junction 

of this road with Route,3. The GRS survey encount

ered the equivalent of seven heavy vehicles. It was 

assumed that this traffic was split into 4 buses and 3 

trucks. Also, an additional 4 cars per day were esti

mated in the 1972 base forecasts. 

2.12 Combolcia District 

a. Route 1, Shoa Province Boundary to the Tigre Province 

Boundary
 

This is 297-kilometer section made up of 14 segments, 

numbers 01014 to 01037, varying in length from 6 to 32 km. Count 

stations 12, 18 and 114 provide the historical traffic flows on this 

route. The counts' from station 114 south to Dessie and 18 north to 

Quiha were averaged to help compensate for traffic fall-off to towns 

between Quiha and Dessie. For forecasting purposes, the section is 

divided into three subsections. Exhibit 2. 10 illustrates the historical 

traffic mix on this route. A, 

The first traffic projection on this route is from the Alemgena 

District boundary to Combolcia, a distance of 37 km. Segments 

01014, 01015 and 01016 comprise this subsection. The projection is 

The 1972 base proderived from the count station 12a (south) data. 

37 buses, 29 trucks and 35 truck-trailers. Thisjection is 14 cars, 

is after making adjustments for diversion of traffic off of this subsec

tion due to the opening of the Awash- Tendaho Road. Traffic on the 

route is assumed to grow at the 7. 5 percent per year rate. 
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EXHIBIT 2. 10
 

HISTORICAL PERCENTAGE TRAFFIC WX ON SECTIONS
 
IN THE COMBOLCIA DIST RICT 

Year Total Cars Bucam Trucks Tr/Tr. 

SEGMENTS 01014 - 01016 

Station 12a AADT 

66. 100.00 14.12 13.56 28.25 44.07 
67. 100.00 12.93 17.24 31.90 37.93 
68. 100.00 11.41 22.82 16.78 48.99
 
69. 100,00 11.69 22.08 18.18 48.05
 
70. iI0.00 14.21 21.86 16.94 46.99 
71. 100.00 15,27 22.66 15.76 46.31
 

SEGMENTS 01017 - 01018 

Station 12b AADT 

66. 100.00 22.02 28.44 29.36 20.18
 
67. 100.00 23.85 39.23 23.08 13.85 
68. 100.00 21.28 42.55 20.21 15.96
 
69. 100.00 17.35 44.90 19.39 18.37 
70. 100.00 14.29 23.13 16.33 46.26 
71. 100.00 23.13 37.31 18.66 20.90
 

SEGMENTS 01019 - 01037 

Stations 18 and 114 AADT 

'66. 100.00 20.50 22 50 35.50 21.50 
67. 100.00 18.69 .28 97 33.64 18.69 
68. 100.00 21.78 30.20 29.21 18.81 
69. 100.00 17.20 26; 88 29.57 26.34 
70. 100.00 28.52 27.08 , 3249 11.91 

-SEGMENTS 02001 --02004 ... ".. 

Station 12c AADT , 

66. 100.00 . 9.09 . ,6.36 25.45 59.09 
67. 100.00 .7.64 9.03 33..:33" 50.00 

*,,12.50. 168. 100.00 7.29 12.50. . 67.71 

69. 100.00 9.82 18,75 16.07 55.36 
-700 100.00' . 17.27 200'91 24.55 37.27 

71. 100.00 12.93,, 14.97- .* 17.69 54.42 

SEGMENTS 02004 - 02006 -

Station 17 AADT, 

66. 100.00 9.09 5.05 23.23 62.63
 
67. 100.00 7.26 4.84 23.39 64.52
 
68. * 100.00 8.49. 8.49 12.26 .70.75 
69. 100000 5.08 11.86 12.71 70.34
 
70. 100. 00 8.79 10.44 27.47 53.30 
71. 100.00 9.50 7.26 13.41 69.83 
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To the north of Combolcia, count station 12b (north) was used to 

project traffic to Dessie, a distance of 22 In. This subsection, seg

ment 	numbers 01017 and 01018, is estimated to carry 34 cars, 57 

buses, 32 trucks and 40 truck-trailers in 1972. The growth rate is 

lower than the section south of Combolcia3. 5 percent a year. This is 

due to the lack of commercial activity such as that which exists on the 

One minimum package program is cursection serving Addis Ababa. 


rently in existence, and 3 agricultural areas are under observation.
 

The percentage increase due to these programs in the next five years 

assumis not significant as the total traffic generated by the schemes, 

ing all were brought into existence, would not exceed 6 trucks per day 

by 1977/78. 

The next subsection is from Dessie north to the Combolcia Dis-

The length is 245 kilometerstrict boundary, 17 Ian south of Maychew. 
averaged to provideand count stations 114 (south) and 18 (north),were 

This subsection has an extremely longthe historical traffic data base. 


length and an IA survey should be taken periodically to determine the
 

extent of turn-off traffic at the major towns such as Korem, Woldia,
 

These towns all have significant populations
Kobo, Wichale and Hayk. 

(over 3, 000) and can be expected, to generate commercial bus and truck 

The 1972traffic. 'Segments 01019 through 01037 make up this section. 


54 trucks and 22 truck-trailers.
base projection is 30 cars, 32 buses, 

The growth rate on this subsection is 3. 5 percent. From historical 

The car, bus and truck vehicledata the station had a poor time-trend.. 

kilometers as a percentage of the total system kilometers is declining. 

a percentage of the sysTruck-trailer traffic is relatively constant as 


tem, but with a decline in 1970 and 1971.
 

b. 	 Combolcia-Asseb (Route 2) 

This is a 463-kilometer section consisting of segments 

02001 	through 02013. The total length is broken up into 3 major 

subsections, consisting of segments 02001 to 04, 02005-06, and
 

The first is between Combolcia and Bati,
02007-02013 respectively. 


the second between Bati and the junction with the new Awash- Tendaho
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Rxad and the third is from this junction to Asseb. Count station data at 
station 12c (east) and station 17 were used in conjunction with an estimaate 

of traffic coming from Awash to provide the total section forecast. The 
diversion due to the new route has been taken into account. Exhibit 2. 10 
shows the historical mix of traffic on these segments. 

The first subsection, segments 02001-02004, is 41 km long. Traf

fic in 1972, after allowance for the diversion, is assumed to be 9 cars, 

9 buses, 10 trucks and 0 truck-trailers. The bus traffic on this segment 

occurs due to the Combolcia-Bati service. Only 2 buses per day are 

assumed to run from Combolcia to Asseb. The growth rate used for 

projections is 7. 5 percent. 

The next subsection covers the 106 km from Bati to the Route 2 
intersection with the Awash- Tendaho Road. Segments 02005- 02006 
comprise this subsection. Traffic is forecast in 1972 at 7 cars, 2 

buses, 8 trucks and 0 truck-trailers. The growth rate is 7. 5 percent. 

There are no traffic generating activities along this route. 

Segments 02007-02013 comprise the next subsection, from the 
junction to Asseb. The 1972 projection on this stretch is 15 cars, 14 
buses, 32 trucks and 120 truck-trailers. Obviously, most of this traf

fic comes off of the Awash-Tendaho Road. The assumed growth rate 

for projections is 7. 5 percent.J- There are no economic activities along 

this subsection to generate traffic. The following discussion describes 

the diversionary effects of the Awash- Tendaho Highway. 

c. Diversion Effects of the Awash- Tendaho Road 

The Awash- Tendaho highway is currently scheduled to open 
in the last quarter of 1973. The opening of this highway will divert 

traffic currently using the Addis Ababa-Combolcia-Asseb route to the 
Addis-Awash-Tendaho route. The World Bank and t'he General Road 

Study both estimated the volume of traffic that would be diverted. 

Although the GRS origin-destination survey did not completely bear 
out the Bank estimates, total traffic volumes were quite similar by 

both agencies. Using these estimates as a base and modifying the 
numbers on the basis of the Consultants' field trips, the effect of the 
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new Addis-Asseb route was re-estimated. The following tableshow. 

the IBRD estimated. effecti. 

IBRD 
Projected - 1972 Diversion 
Combolcia - Bati Factors Diverted Remainder 

Cars 15 50% 8 7 

Buses 14 90% 12 2 

Trucks 32 75% 24 8 

Truck-Trailers 89 95% 85 4 

However, the Consultants observed on field trips that 2 to 3 large 
buses and 5 to 7 small buses operated out of Combolcia towards Asseb. 

The large buses traveled the entire distance to Asseb while the small 
buses served the small villages between Cornbolcia and Bati. It was 

also assumed that the tanker.-trucks and trucktrailers would all use 

the new Addis-Awash-Asseb route. Based on these assumptions, the 

following revisions were made to tbe vehicles traveling on the Addis
Combolcia'-Asseb route. 

Revised 1972 Projections 

-Truck-

Section 1 0 From - To, Cars Buses Trucks Trailers 

01001 Addis Area 111 13 72 23 
01002-01007 Addis*-Sendaka .54, 99 53- 21 
01008-01016 Sendafa-Combolcia 24 28792 35 

02001-02004 Combolcia-Bati 9. 9, 10 0 

02005-02006 Bati-Tendaho 7 ,, 2 8 ,0 

02007-02013 Tendaho-Asseb 15- 14 32 120
 

The loss of traffic on the old route must be added to the traffic 
forecast on the new Addis-Awash-Tendaho route; the affected sections 
are 04001 to 04012. That is, Addis to Awash. The additions are 15 
cars, 14 busea, 32 trucks and 89 truck-trailers. It is also assumed 
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that the new route will induce some new traffic from the Nazreth-Awash 
area. This traffic is assumed to be the equivalent of 30 truck-trailers. 

The total of 120 truck-trailers is the high forecast for the truck-trailer 
traffic from Tendaho to Asseb in 1972, and is therefore used. 

d. 	 Asseb-Asseb Airport; Segment 02101 
No traffic data is available for this segment. Based on the 

scheduled flight activity, a 1972 base estimate of 35 cars, 2 buses and 

2 trucks is generated. 

2. 13 	 Arligrat District 

a. 	 Route 1, Welo District Boundary to Eritrea District 

Boundary 

This section is made up of 23 segments covering 257 
kilometers; segments number from 01038 through 01060. There are 

three 	main subsections. The first is from the Welo Boundary to 
Quiha, segments 01038-01046. The second, segments 01047 to 01056, 
is from Quiha to Adigrat. The third is from Adigrat north to the 
Eritrea district boundary. As in previous cases these subsections 
are for the purpose of forecasting only. Exhibit 2. 11 illustrates the 

traffic mix on segments in the Adigrat District. 

The first subsection, segments 01038-01046, is covered by 
coufntstations 18 (north) and 114 (south). The historical data from 

these stations is averaged annually to produce the forecast data base. 
There are no significant activities along this subsection that would 
generate traffic above the projected 3. 5 percent per year. The 1972 
base projection is 30 cars, 37 buses, 54 trucks, and 22 truck-trailers. 

The second subsection, segments 01047-01056, is 136 km long, 
from Quiha to Adigrat. Stations 114b (north) and 11 la (south) were 

averaged to produce the traffic data base on this subsection. There 
are 11 segments in this subsection. The 1972 traffic base is 13 cars, 
8 buses, 31 trucks and 17 truck-trailers per day. There are, at 
present, two minimum package program demonstration areas along 

this subsection, one at Quiha and the other at Adigrat. If both of 
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EXHIBIT 2.11
 

HISTORICAL PERCENTAGE TRAFFIC MIX ON SEGMENTS
 
IN THE ADIGRAT DISTRICT 

SEGMENTS 01038 - 01046
 

_(See COMBOLCIA DISTRICT, SECTION 2.12)
 

SEGMENTS 01044 - 01056 

Station lIla and 114b AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 100.00 20.31 10. 16 47 66 21.09 
67. 100.00 14.49 8. 70 47. 83 28.99 
68. 100.00 18.52 11.11 42.59 27.78 
69. 100.00 14.17 14.17 42.50 29.17 
70. 100.00 13.71 10.48 46.77 29.03 
71. 100.00 30.43 10.67 45.65 13.04
 

SEGMENTS 01057 - 01060 
(See ASMARA DISTRICT, SECTION 2. 14) 

SEGMENTS 03060 -,03056 

Station 11Oa AADT 

Year Total Cars Buses Trucks T r. 
100 52.0 0 12.00,66. 100.020.00 

67.1 00'00 '19,.15 J7'1.02', 55.32 -8 51 
68.. 1,00.00 ,, 23.08. .50.00 13.4615.38 3. 
69., 100.00 '15.09 2264 50 94 11.32 
70. 100.00 12.86 . 18.-57 61.43 7:,714
 
71.,-.?,- 100.00. 11.46 22.92 58.33, 7 29 

:SEGMENTS 15001- .15005 

Station ilic AADT 

Year. 'Total Cars' Buses .: Trucks Tr/Tr.
 

:66. "100.00 16.67 33.33" 50.00 0.00
 
67. 100.00 14.29 . :4286 28.57 14.29 
'68. .00.00 . 31.25 .31.25 37.50 0.00 
69. 100.00 22.22 55.56 22.22 0.00
 
70. 100.00 14.29 28.57 57.14 0.00
 
71. 100.00 25.00 41.67 33.33 0.00
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EXHIBIT 2.11 
(Continued) 

SEGMENTS 01101 through 

Station 114c AADT 

Year Total Cars Buses 

27.50
66. 100.00 45. 00 


67. 100.00 44.12 26.47 


68. .00. 00 42.86 31.43 


69. 100.00 50.00 28.57 

48.84 27.91
70. 100.00 


71. 100.00 50.98 13.73 


SEGMENT 03401 

Station110c AADT 

Year Total - Cars Buses 

66. 100.00 29.,73 32.43 
67. 100. 00 34.69' 38.78 
68.100.00 30. 65 40.32 

69. 100.00 i 30.77 52.31 
70. 100.00, 31.31 56. 57 
71. 100. 00.1. 23.96. 41.67 


SEGMENTS 03055:through 

,Station 110b ;'AADT 

Year Total Cars Bses 

66. 1060.00 244: -8-189 
1:29.67. 10000 25' 81 

68. 1.000 21.67, ",20..00. 
1 27.;14 t120. 0069. "100.00 
100. 00 33.61 - 27. 05.70. 

17.91 34.3371." 100.00 

0110Z 

Trucks 


27. 50 

26.47 

22.86 

19.05 

20.93 

31.37 


Trucks 

35.14 
24.49
24.19 

15.38 
12.12. 
34.38 


03051 

Trucks 

503-
48.,39 
46.67 

' 42.86 
-34. 43 
44.78 

Tr/Tr. 

0.00
 
2.94
 
2.86
 
2.38
 
2.33
 
3.92
 

Tr/Tr. 

2.70 
2.04
4.84 

1.54
 
0.00 
0.0
 

Tr/Tr. 

13.,33 
14.52 
11.67 
10. 00 
4.92. 
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these schemes go into production there will be an addition of 6 trucks 

per day in 1978, 4 per day in 1977 and 2 per day from 1973 through 1976. 

However, the traffic growth in this region has been decreasing. In fact, 

the time-trend regression analysis has a high negative correlation, imply

ing that the traffic will continue to decrease over time. For the purposes 

of ranking it was assumed that traffic will grow at the modes rate of 1 per

cent per year. 

The third subsection is from Adigrat to the Eritrea boundary. 

It is 27 Iam long and consists of 4 segments, 01057 to 01060. The aver

age of stations 104b (south) and lllb (north) is used to generate the data 

base for this subsection. No traffic generating schemes appear to be 

planned in this area. Again, traffic has been declining in this region 

due to the regional problems. A one percent per year growth rate is 

applied to the 1972 base forecast of 30 cars, 17 buses, 41 trucks and 

18 truck-trailers. 

b. Route 3, Eritrea District Boundary to Begemdir 

District Boundary 

This section is composed of 3 traffic subsections and 14 

segments. It is 179 km long and is the major route from the Adigrat-

Asmara regions to Gonder. The first subsection, composed of five 

segments (03060 through 03056) links the Eritrea boundary with Adi 

Abun. The second, segments 03055 to 03051, is from Adi Abun to Enda 

Selasse. The third subsection is 55 kIn long (segments 03050 through 

03047) and is from Enda Selasse to the Tekeze River Bridge. 

The traffic forecast for the first subsection is derived from the 

historical data from count station i10a (north). One minimum pack

age program observation area is located on' Route 3'to the north of 

thisrsubsection. Estimated 1972 traffic is 20 cars, 27 buses, 60 
trucks, an12 truck-trailers. -The area growth rate of one percent 

per year .is applied to this base traffic. Only'bus traffic has shown 
any substantial growth. Car traffic has been erratic and all typGa of 

truck traffic have decreased. 

Traffic on the second subsection, segments 03055 through 03051, 

is estimated at 21 cars, 17 buses, 34 trucks and 7 truck-trailers. 
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This subsection is between Axum and Enda Selasse, and the heavy car 

and bus traffic on the previous subsection of route 3 continues. Two 

minimum package programs exist in the area served by the subsection 

of road. The truck traffic has been decreasing while bus traffic has 

remained constant in recent years, Growth is estimated at one percent 

per year until the regional problems are solved. 

The third subsection, segments 03050 through 03047, covers 

Enda Selasse to the Adigrat District boundary, a distance of 54 km. 

The traffic from count station 110-A was used for forecasting purposes. 

There is a count station gap between Enda Selasse and Debarek on route 

.3, as station 110-A counts traffic to the north and station 112 counts 

traffic to the south, leaving a 193 km road section without a count from 

either direction. GRS survey data was used as a guide to the volume 

and was found to be consistent with the 110-A station data. The pro

jected 1972 base traffic is 13 cars, 17 buses, 41 trucks and 8 truck

trailers. The growth rate is estimated at 7. 5 percent. There is a 

minimum package program observation area south of this subsection 

at Debarek. 

c. Route 15, Adigrat to Adi Abun. 

This is a 103-kilometer section covered by count stations 

l 0d (east) and lllc (west). Traffic is low, less than 20 vehicles in 

1971, and truck traffic is declining. It consists of segments 15001 

through 15005. The 1972 base forecast is 4 cars, 8 buses, 7 trucks and 

0 truck-trailers. The growth rate is 1 percent per year. 

d. Segments 01101 and 01102, Quiha to Mekele 

This is a 10-kilometer section linking Mekele with Route 1. 

Count station 114c counts the traffic to Mekele on this route. Traffic in 

1971 was 49 vehicles. The estimated 1972 base traffic is 22 cars, 13 

buses, 11 trucks and 1 truck-trailer. Traffic is assumed to grow at 

the low system rate of 3. 5 percent per year. 

;e. Segment 0120 1, Mekele to Maimekden 

This is a second connection from Route 1 to Mekele, a 
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dlstnce of 18 kIlometers. No count data is available so the assump

tion is made that the traffic is the same range as the Quiha to Makele 

The traffic entering Mekele from Maimekden is originating inroute. 


the north while the traffic from Quiha is coming from the south.
 

f. Segment 0340 1, Adi Abun to Adwa. 

This is a 5-kilometer spur from Route 3 south to Adwa. 

Count station 110c counts this traffic. Base forecast traffic in 1972 is 

27 cars, 40 buses, 19 trucks and 1 truck-trailer. Traffic in 1971 was 

rate on this spur is 7. 5 percent per96 vehicles. The assumed growth 

year. 

2. 14 Asmara District 

a. Route 1, Adigrat District Boundary to Asmara and 
Mas sawa 

This is a 268-kilometer section comprised of segments 01061 

through 01072. There are five major traffic subsections in this section, 

each of which is described below. Exhibit 2, 12 illustrates the traffic 

mix on these segments. 

The first subsection is from the provincial boundary on Route 1 

south of Senafe to Decamere, it consists of segments 01061 through 

01065, and count stations 1l1b (north) and 104b (south) provide the data 

base. The average of these stations was taken. The subsection has 

shown declining car, truck and truck-trailer traffic in recent years. 

For forecasting purposes, the low syste1m growth rate of 3. 5 percent a 

year is applied to an estimated 1972 base of 36 cars, 19 buses, 46 

nt wastrucks and 23 truck-trailers. The regional growth rate of 1 perc 

the main route from the port of Massawa and Asmaranot used as this is 

to Addis, and is not as affected by regional conditions as the other routes 

in the region. 
This is aThe second subsection is from Decamere to Asmara. 

single segment, No. 01066, 40 km long, and is measured by count 

station 109a (north). An estimated 270 cars, 76 buses, 316 trucks and 

A total of 565 vehicles traveled the41 truck-trailers is the 1972 base. 
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EXHIBIT 2.12
 

HISTORICAL TRAFFIC MIX ON SEGMENTS
 
01061 THROUGH 01066
 

Station 109a AADT
 

Year Total Cars Buses Trucks Tr/Tr.
 

66. 100.00 37.23 8.27 50.61 3.89
 
67. 100.00 39.79 9.81 45.62 4.77 
68. 100.00 37. 10 10.25 48.59 9.36
 
69. 100.00 35.02 9.66 50.74 4.58,
 
70. 100.00 38.74 10.26 45.53 5.46
 
71. 100.00 42.12 16.99 36.11 4.78
 

Station 104b and 1llb
 

Year Total Cars Buses Trucks Tr/Tr. 

66. 100.00 28.32 14.45 41.04 16.18 
67. 100.00 24.75 13.64 39.90 21.72
 
68. 100.00 31.69 18.03 31.15 19.13
 
69. 100.00 28.76 18.58 34.07 18.58
 
70. 100.00 21.79 5.13 48.72 24.36
 
71., 100.00 27.43 15.19 45.15 12.24 

HISTORICAL TRAFFIC MIX ON SEGMENTS 

01065 AND 01066 

SEGMENT 01066
 

Station 10lib :AADT
 

Year Cars Buses Trucks Tr/Tr. 
' '1000 53.56 3.10 28.17 15.17 

67.1 00.000 60.32. 3.17 24.76 11.75
 
68.6&1 00.00. 61.63 3.21 24.57 10.59
 
69'100.00 51.65 3.31 31.81 13.23
 
70. 100. 00 54.57• 4.57 28. 85 12.02
 
71.(: 100.00 38.80 5.08 40.42 15.70
 

129
 

http:69'100.00


EXHIBIT 2.12 
(Continued) 

SEGMENT 01065 

Station 104a AADT 

Year Total Cars Buses Trucke Tr/Tr. 

34.34 42.42 7.58
66. 100.00 15.66 
67. 100.00 35.32 16.92, 36.82 10.95 

8. 8068. 100.00 38. 89 16.67 34.72 
69. 100.00 38.82 15.53 37.89 7.76 

6.7170. 100.00 42.27 15.45 35.57 
71. 100.00 30.24 21.31 39.52 8.93 

SEGMENTS 01068 through 01072
 

Station lOla and 102b
 

Year K Total Cars Buses Trucks Tr/Tr.., 

66 100. 0 50.37 3.10 33.53 13.00 
2.80 29.86 12.1367.,*' 100.00 55.21 

8.0668. 100.00 56.51 6.61 28.82 
69. 100.00 47.48 10.42 31.79 10.31 

8.7370. 100.00 46.18 12,,48 32.61 

71-- 100..00 39. 13 12. .80 39.38 8. 70
 

SEGMENTS 10001 through 10003 

Station 101c and 104c AADT 

Total Cars Buses Trucks Tr/Tr.Yeari 

8. 45 59 15 4. 2366.' 100. 00 28. 17 
45.76 11.8667." 100.00 30.51 11.86 

8.64 59.26 6.1768.. 100.00 25.93. 
3.5469. 100.00 21.24 7.08 68.14 

6. 12: 63.27 3.0670.. 100.00 .27. 55' 
0.7071. 100.00 41. 96: 9,"79' 47.55 
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growth rate has been high and an annual forecast 
segment in 1971. The 

Exhibit 2. 12 illustrates the traf
rate of 7. 5 percent per year is used. 

Note the declining percentage of 
fic mix on the above two subsections. 

as the distance from Asmara 
cars and the increasing percentage of truck' 

increases.
 
The third subsection is from Asmara towards Massawa. Due to 

the traffic forecast 	on the first 25 km east of 
the proximity to Asinara, 

much higher than the subsequent portions of the secti,ii 
Asmara is 

253 cars, 18 
This segment is identified as 01067. Traffic for 1972 is 

The growth is esti
133 trucks and 58 truck-trailers per day.buses, 

mated at 3. 5 percent per year. 

the 90 km beginning 25 km east of 
The fourth subsection covers 

Count station data from station 101a1 to Massawa.Asmara, on Route 


102b (west) have been averaged to provide the data base.
 
(east) and 


169 trucks and 56 truck-trailers
235 cars, 48 buses,The 1972 base is 


The growth rate used for forecasting is 3. 5 percent per year.
 
per day. 


and the correspond-

Exhibit 2. 12 shows 	the declining percentage of cars 

of buses and trucks.ing increase in percentage 

Asmara to the Provincial Boundary.b. Route 3, 

This is'a ll5-kilometer section going south from Asmara 

only one significant turn-off, located at Adi 
on Route 3.: As there -is 


the data from station
3 is low,Ugri, and the traffic turning off route 


Traffic was estimated to de
105 (south) and 110 	 (north)-was used. 

south on an empirical basis due to the large differ
cline from' nrth to 


.The section is comprised of segments
 
ence between station counts. 


The growth rate estimated for the next 5 years

03061 through 03072. 

3. 5 percent per year,'- There is one minimum package program
is 

area at Adi Ugri, midway in the section. The base 197Z 
demonstration 

119 trucks and 12 truck-trailers 
traffic estimate is 190 cars, 90 buses, 

60 trucks and 12 truck-trailers 
near Asmara, and 90 cars, 22 buses, 

This heavy traffic plus the estimated growth will make 
near Adi Ugri. 


to the ranking.

the contribution of 	the agricultural scheme insensitive 
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c. Route 10, Nefasit to Decamere. 

This section consists of 3 segments, 10001 through 10003, 
and is 40 km long. Count stations 104c (north) on Route 10 and 10ic 
(south) from Nefasit were averaged. Car and truck-trailer traffic has 
declined in recent years. Truck traffic has been constant and bus traf
fic has increised slightly. Traffic is low, with 16 cars, 5 buses, 130 
trucks and 2 truck-trailers estimated in 1972. A 3. 5 percent growth 
rate is assumed for forecasting purposes. 

d. Route 11, Asnara to Sebderat 

This section consists of segments 11001 through 11012 and 
is 125 km in length. For forecasting purposes it is divided into four 
subsections. Due to the regional problems the growth on this entire
 
section has been negative. Exhibit 2. 13 illustrates the declining 
car
 
and bus mix along the route. Truck traffic has been increasing in im
portance.
 

The first subsection covers the first 41 km west of Asmara on 
Route 11. It is identified as 11001.segment Local traffic to and from 
Asmara makes the c6unt on this subsection high, especially for cars 
and-buses.. The 1972 base estimate is 103 cars, 60 buses, 78 trucks
 
and 34 truck-trailers. The assumed growth 3. 5 percent per
rate is 


year.
 

The next subsection consists of segments 
11002 through 11009.
 
Count station.data from station 
107a (east) is used as the traffic fore
casting base.,_ The traffic growth is unstable with cars, trucks and 
truck-trailers showing a decline. The 1972 base forecast is 21 cars, 
39 buses, 48 trucks and 23 truck-trailers. A one percent per year 
growth rate is applied to this base. This subsection covers the length 
from 41 km east of Asmara to Akordato 

The third subsection, segments 11010 and 11011, covers the 176 
km from Akordat to Te seney Junction. Count station data from station 
107 (west) and 108 (east) were averaged to provide the historical data 
base. The 1972 base forecast is 11 cars, 17 buses, 28 trucks and 15 
truck-trailers. The estimated growth rate is one percent per year. 
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EXHIBIT 2.13
 

HISTORICAL PERCENTAGE TRAFFIC MIX ON ROUTE I I
 

SEGMENT 11001
 

Station 106a AADT 

Year Total 

66. 100.00 
67. 100.00 
68. 100.00 
69. 100. 00 
70. 100.00 
71. 100.00 

Station 107a AADT 

Year Total 

66., 100.00 
67. 100. 00 
68. 100.00 
69. 100.00 
70. 100.00 
71. 100.00 

Station 108a AADT 

Year Total 
66. 100.00 

67., 100.0068. 100.00 

69.. 100.001 
70. 10000 
71.. 100.00 

Cars Buse s 

37.95 14.87 
36.57 20.57 
37.57 23.76 
37.09 24. 00 
42.31 16.67 
30.34 24.15 

SEGMENT 11002 through 11009 

Trucks Tr/Tr. 

26.67 20.51 
28.57 14.86 
25.41 13.26 
26.91 12. 00 
33.01 8.01 
34.98 10.53 

Cars Buses 

19.29 15.00 
25. 35 18.31 
21.33 	 16.00 
2 22 18,89 
24.44 21.11 
3.23 19.35 

SEGMENTS, 1 010 and 

Cars 

21.32 
21.90
.00 


10.77 
12.03 
6.12 

Buses 

16.18 
22.86
19.17 

26.15 
28.57 

.28.57 

Trucks Tr/Tr. 

34.29 31.43 
32.39 23.94 
33.33 29.33 
37.78 21.11 
35.56 18.89 
45.16 32.26 

11011,: 

Trucks Tr/Tr. 

35.29 27.21 
35.24
42.50 

19.05
23.33 

41.54 21.54 
42.11 17.29 
46.94 18.37 
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EXHIBIT 2.13 
(Continued) 

SEGMENT 11012 

Station 108c AADT 

Year Total Cars Buse_s Trucks Tr/Tr. 

66. 
67. 
68. 
69. 
70. 
71. 

100. 00 
100. 00 
100.00 
100.00 
100.00 

0.00 

23.08 
33.33 

0.00 
11.11 
20.00 
0.00 

7.69 
16.67 

0. 00 
55.56 
20.00 

0.0 0 

69.23 
33.33 
66.67 
11.11 
60.00 
0.00 

38. 46 
16.67 
33.33 
22.22 
0.00 
0.00 
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The fourth subsection, segment 11012, is 25 kilometers long 

from Teseney Junction to Sebderat. As the majority of traffic turns 

off of Route 11 to Teseney, the traffic on segment 11012 is very low. 

The 1972 base forecast is 3 cars, 3 buses, 6 trucks and 1 truck-trailer.
 

Teseney Junction to Teseney. (See Exhibit 2.14)
e. 


This is a single 6-kilometer section consisting of one seg

ment, 11101. The 1972 traffic count at station 108b to Teseney was 78 

vehicles. The car and truck-trailer traffic is declining while the bus 

and truck volume has slightly increased. The 1972 base forecast is 14 

cars, 14 buses, 34 trucks and 14 truck-trailers, with an assumed annual 

growth rate of 1 percent per year. 

f. Route 17, Adi Ugri to Areza. 

This is a 42-kilometer section composed of five segmentu, 

No traffic counts have been taken at this junction17001 through 17005. 

reand the GRS field survey recorded no traffic on the section. As a 


was estimated that the trafsult of the Consultants' own field efforts it 

fic was minimal.: Traffic count data at the old station 107a showed that 

little traffic at the Barentu-TeJeney-Adi Ugri junction could be attri

a result of the field investigations the 1972 basebuted to this road. As 


and 0 truck-trailers. The one.,
estimate is 4 cars, 2 trucks, 	 2 buses, 


used for forecasting purposes.
percent annual growth rate is 

g. Route 50, Terramini to 	Decamere. 

This is a 30-kilometer section of road composed of two 

1 and 3 south of Asmara.segments, 50001 and 50002, linking Routes 


No traffi c counts -exist Iand the GRS !field survey indicated one heavy
 

Expanded to twelve-hour day, 	this would be
vehicle, in forty minutes. 

However, due to the declining traffic and
the equivalent of 18 vehicles. 


1972 base estimate is 4 cars, 8

the6Consultants' own field work the 


The annual growth rate is 1 percent.
buses and 4 trucks per day. 

h. Route 12, Massawa to Agip. (See Exhibit 2. 14) 

This is a 6-kilometer section, segment 12001, going south 
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EXHIBIT 2.14
 

HISTORICAL PERCENTAGE TRAFFIC MIX ON SEGMENTS
 
IN THE ASMARA DISTRICT 

SEGMENT 11101 

Station 108b AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 100.00 21.74 10.87 43.48 23.91 
67. 100.00 26.98 17.46 39.68 15.87 
68. 100.00 15.63 15.63 46.88 21.88 
69. 100.00 11.54 21.79 46.15 20.51 
70. 100. 00 12.82 25.64 44. 87 16.67 
71. 0.00 0.00 0.00 0.00 0.00 

SEGMENT 12001 

StatiOn 103a AADT: 

Year': Total Cars Buses Trucks Tr/Tr. 

66. 100. 00 29. 03 12. 90 52. 82 5. 24 
67. . 100;00: 36. 25, :20.62' 35.62 7.50 
68.: 100.00 29.88, 18;29 42.07 9.76 
69. 100.00 31.79 18.50 39.31 10.40 
70. 100. 00 44.95 '19i 19 27.27 .59 
71. 100..00 54,38,, 16.92 25.98 -2.72 

SEGMENTS 01301 . 

Station 102c 'AADT 

Year Total-.,, Cars Buses"" Trucks,,, Tr/Tr. 

66. 00.00 24.44 _72.22 3#.33 0.00 
67. 100.00m 23.33 7333 ' 2.22 1. 11 
68. " 1 00.00. 77.40' '.12.07 ' 8. 36 2.17 
69. 100. 00. 69.34 15. 68 . 13.59 1.39 
70. 106.00 70.48" "4.46 12.65 2.41 
71. .!r 100.00- 563 31.32 3.85 
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out of Massawa. Count station 103a (south) provides the historical data 

base for the traffic projection. Bus and truck traffic has been relatively 

constant over time. The 1972 base forecast is 95 cars, 44 buses, 90 

trucks and 16 truck-trailers. The assumed annual growth is one percent. 

i. Massawa - Gurgussum. (See Exhibit 2.14) 

This is an 8-kilometer section, segment 01301, to the north 
of Massawa off Route 1. Count station 10Zc (north) provided the data 

base. Traffic has been erratic and the 1972 base forecast is 129 cars, 

57 buses, 26 trucks and 4 truck-trailers. The one percent yearly growth 

rate is used. 

2. 15 Gonder District 

a. Route 3, Tigre Provincial Boundar-' to Bahir Dar. 

This is a 411-kilometer section consisting of 24 segments, 

03023 through 03046. There are six traffic forecasting subsections in 

this section. Along the route there are four Minimum Package Programs 

in existence, with 1 approved demonstration area and one observation 

area.:: The MPP's are located near lake Tana. 

-An examination of Exhibit 2. 15 illustrates the changing traffic mix 

on this route. Car traffic is only,significant near towns. Bus traffic is 

a fairly constant percentage of the total along the entire section. Inter

urban truck-traffic is also constant,' being distorted only near towns. 

Truck-trailer traffic is erratic on various-sections and also varies con-. 

siderably from year to year. 

,,The first subsection is from the Tigre Provincial boundary to 

five km north of Debarek and is .composed of segments 03038 through
03046-.,Only bus traffic has shown any consistent growth. Total volume 

on this .subsection has been erratic, with car and truck-trailer traffic 

declihing in importance and buses and trucks growing. The estimated 

1972 base is 11 cars, 15 buses, 36 trucks and 6 truck-trailers. The 

3. 5 percent annual growth rate is applied to this base to provide the 

forecast. Count station ll0a (south) was used as the histurical base for 

projections. 
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EXHIBIT 2. 15
 

HISTORICAL PERCENTAGE TRAFFIC MIX ON ROUTE 3,
 
GONDER DISTRICT
 

SEGMENTS 03038 through 03046
 

Station 110A AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 100. 00 14.29 28.57 57. 14 0. 00 
67. 100.00 36.36 18.18 36.36 9.09 
68. 100.00 25.00 41.67 33.33 0.00 
69. 100.00 28.57 35.71 35.71 0.00 
70. 100. 00 27.78 33.33 38. 89 0. 00 

SEGMENTS 03035 through 03037 

Station 112 AADT
 
Year Total Cars Buses Trucks Tr/Tr.
 

66. 100.00 13.64 " 22.:73 50.00 13.64 
67. 100.00 15.56 ",22.22 46.67 15.56 
68. 100.00 13.89 33.33 38.89 13.89 
69. 100.00- 190 50.,00 11.,90. 26.19 

70., 100.00., 13.64. 29.55 47.73 9.09
 
71. 1,00.00 14.29 28.57 46.43 10 71., 

SEGMENTS through 6030323034 

Station 113a AADT 

Year '"Total Cars Buses . Trucks Tr/Tr. 

66. 0.00 54.69 10.94' 30.47 3;91 
67.. .,100. 00 56.30, 15.97 .23.53 4.20. 
68. .100.00 56.90 17.24 24. 14 1.72 
69. 100. 00 57.89 -- a16.45 23.68 1.97
70. .100. 00 51.67 20,00 26.67 1.67 
71. 100 00 48.66 21.39 28.88 1.07 
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EXHIBIT 2. 15 
(Continued) 

SEGMENTS 03029 through 03031 

Station 113a and l13Ab 

Year Total Cars 

66. 100.00 55.70 
67. 100.00 49.55 
68. 100.00 46.96 
69. 100.00 47.80 
70. 100.00 42.86 
71. 100.00 55.22. 

SEGMENTS 

Station' 1I 3Ab, AADT 

Year, Total Cars 

66. 0.00 0.0:-
67. " :100.00 28.57 
68. 100. 00 25..00 
69. 100. 00 27.91 
70-., -100.00. 26.'32 
71. 100.00 17.50 

SEGMENTS 

Station' 113Ac AADT 

Year Total Cars 
66. ' .00 0.06A V- 63" 
67. - 10000 096. 
68., 100.00 24.24 
69. 100. 00 27.50 
70:.::1 '100.'00, ' 31.03" 

Buses Trucks Tr/Tr. 

8.86 31.65 3.80 
17.12 28.83 4. 50 
19.13 31.30 2.61 
18.87 29.56 3.77 
21.43 33.33 2.38 
20.40 23.38 1.00 

03026 through 03028 

Buses- Trucks 'rT. 

.00 0.0 00 
32.14'" 35.7V'!'. 3.57 
28.13 '37. 50 :9. 38 

91 
: i,31.58 39,47_. .. 2.63

16.98 V37.2. 

55. 0 22.50 5. 00 

03024 through 03025 

Buses' Trucks' ... TrTr. 
0 00 . 400-' 0.o,033,13_ ,, 3 3.,3 l-... :3.70.,,,
33 33 3.0 

27.27 36,36 12.12 
7.50 . 35:00 30.00" 

34.48, _-%31. 03 . . ,5. 17 
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The second subsection is 102 km long and consists of 3 segments; 

03037, 03036 and 03035. The subsection ends 4 km north of Gonder and 

the traffic count is provided by station 112 (south). Car, bus and truck 

traffic has been relatively constant and truck-trailer traffic has declined 

slightly. A 7. 5 percent growth rate is applied, to the 1972 forecast of 

9 cars, 16 buses, 26 trucks and 8 truck-trailers. 

Segments 03032, 03033 and 03034 make up the third subsection. 

It is 10 km long, from 4 kilometers north to 6 kilometers south of 

Gonder. The subsection is used heavily by local travelers. Therefore, 

the traffic counts from station 113a (north) were assumed to be repre

sentative of traffic north of Gonder. The 1972 estimate is 103 cars, 31 

buses, 46 trucks and 5 truck-trailers. The 3. 5 percent growth rate is 

used for forecasting purposes. 

The fourth subsection is 44 kilometers long, consisting of segments 

03029, 03030 and 03031 from Azezo junction hallway to Adis Zemen. 

Historical data from count stations 113b (east) and 113a (west) were 

averaged to provide the historical data base. The 1972 forecast is 51 

cars, 17 buses, 27 trucks and 3 truck-trailers. The estimated growth 

rate is 3.5 rcent per year. One, of the MPP's is currently in existence 

in this area. 

The next subsection is from segment 03026 through 03028. That 

is, from Adis Zemen to a point 34 kilometers :we st. -' Traffic count data 

from 113-Ab (west) reflected a significant decrease in traffic as the ... 

distance from Azezo junction increased. As data from station 113-A 

has been relatively constant, the 1971 count was used as a base. This 

is 10 cars, 7 buses, 16 trucks and 1 truck-trailer. The 3.-5 percent 

annual growth rate is used. 

from Adis Zemenito the Gonder ProvincialThe last subsection is 

Boundary, a distance of 95 kilometers. It consists of 3 segments; 

03023, 03024 and 03025. Count station data from 113-A south to Bahir 

Dar was used as a forecasting base. One MPP is in existence. The 

1972 base forecast is 10 cars, 7 buses, 13 trucks and 4 truck-trailers. 

The traffic mix has been erratic and the traffic volumes by vehicle type 
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have not demonstrated any trends. However, the total traffic volumes 

bear an acceptable relationship to time. Therefore, the 3. 5 percent 

annual growth rate is used. 

b. 	 Route 27, Gonder Airport to Gorgora. 

This is a five-segment section, 27001 through 27005, 35 

kilometers in length. Count station 113 to Gorgora provides the data 

base. Only bus traffic has increased; other traffic has declined or has 

been erratic. The 1972 base traffic forecast is 24 cars, 13 buses, 10 

trucks and 0 truck-trailers. The 1 percent annual growth is used due 

to the relatively stable total volume over the recent years. 

c. 	 Route 33, Gonder to Setit. 

This is a 35-kilometer section consisting of two segments, 

33001 and 33002. No count data is available. The GRS survey counted 

1 vehicle in ten hours. There is an agricultural scheme being planned 

along this'route to the northwest of Gonder. Traffic forecasts were not 

available as of the time of this study. Discussion with the contractor 

and the Consultants' field survey provided the 1972 base forecast of 4 

cars, 1 bus and 1 truck per day. The one percent growth rate is used. 

More accurate traffic estimates will be available in mid- 1972. At that 

time the maintenance recommendation should be reviewed. 

2. 16 	 Debre Markos District. 

a. 	 Route 3, Dejen to Bahir Dar. -

This section is 335 kilometers long,,i s composed of seg

ments 03007 through 03022, and consists of three forecasting subsec

tions. Except for two existing MPP's and two demonstration areas no 

exceptional traffic generating activity is foreseen. Traffic is heaviest 

near Dejen on the Addis Ababa end and declines as Bahir Dar is 

approached. 

The first subsection, segments 03007 and 03008, is 70 kilometers 

long from Dejen to-Debre Markos. Data from count stations 10 (west) 

and 23 (east) were averaged to provide the base traffic. Growth trends 
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.for all types of traffic were related to time and therefore the time-trend 

used. This generated a 1972"regression analysis for the station was 

base forecast of 54 cars, 46 buses, 42 trucks and 1 truck-trailer. The 

growth rate was calculated at 8. 0 percent per year. 

Segments 03009 through 03016, a distance of 187 kilometers from 

Dangla to Debre Markos, make up the next subsection. The traffic base 

is provided by count station 24 (south). As counts base only been taken 

for 3 years it was difficult to examine trends. Neither was it possible 

to have confidence in the station!s percentage of the system total VKIM. 

Based on a simple curve fitting on the three data points, a 1972 base 

forecast was generated. This forecast is 29 cars, 34 buses, 39 trucks 

and 1 truck-trailer per day. The system growth rate of 3. 5 percent per 

year is used for forecasting. 

The third and last subsection is from Dangla to Bahir Dar, a dis

tance of 100 kilometers. Segments 03017 through 03022 make up this 

a two year data base. An annualsubsection. Count station 25 provided 

growth rate of 3. 5 percent is applied to the 1972 base of 31 cars, 39 

buses, 30 trucks and 1 truck-trailer. The 1971 traffic figures were 

used as a basis for the 1972 forecast. See Exhibit 2. 16. 

b. Route 23, Dejen to Bichena. 

This is a 31-kilometer section identified as segment 23001. 

No counts of traffic have been taken by the IHA. On the basis of the 

GRS survey and the Consultants' field work an estimated 10 cars, 11 

buses, and 8 trucks per day are expected to use the route in 1972. 

There is one existing demonstration MPP at Dejen, and one proposed 

at Bichena. Due to this activity, a growth rate of 10 percent a year is 

used for forecasting. 

c. Route 51, Bahir Dar to Tis Abat. 

This is a thirty-kilometer section, segment 51001, provid

ing access to the Blue Nile falls. No IHA traffic count is available and 

GRS survey data was used to provide an estimate of 40 cars, 3 buses, 

and 5 trucks per day. 
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EXHIBIT 2. 16 

TRAFFIC MIX PERCENTAGESHISTORICAL 
ON SEGMENTS 03007 - 03022. 

SEGMENTS 03007 - 03008 

Station 10B and 23 

Buses Trucks Tr/Tr.Year Total Cars 

66. 100.00 28.00 36.00 35.60 0.40 

67. 100. 00 29.80 40.40. 28.81 0. 99 
40.1168. 100.00 30.77 39.01 1.10 
24.72 0.3769. 100.00 42.51 32.40 

70. 100. 00 56.48 20.44 22.86 0. 22 
36.87 1.6971. 100.00 37.59 23.86 

-SEGMENTS 03009 03016 

Station 24 AADT 

Buses Trucks Tr/Tr,,
Year Total Cars 

0.00 0.0066. 0.00 0.00 0.00 
67. 0.00 0.00 0.00 0.00 0.00 

29. 11 32.91 0.0068. 100.00 37.97 
0.00 0.0069. 0.00 0.00 0.00 

30.97 39.82 0.00
70. 100.00 29.20 

29.61 46.12 0.97
71. 100.00 23.30 

SEGMENTS 03017 - 03022 

Station 25 AADT 

Buses Trucks Tr/Tr.
Year Total Cars 

0.00 0.00 0.00 0.00 0.00
66. 

676 0.00 0.00 0.00 0.00 0.00
 

68. 0.00 0.00 0.00 0.00 0.00
 
0.00 0.00

69. 0.00 0.00 0.00 
28. 57 0.00

70. 100.00 28.57 29.87 
71. 100.00 30.39 38.24 29.41 1.96 
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2. 17 	 Jimma District. 

a. 	 Route 7. Ghibi River Bridge to 45 Kilometers West of 
Bonga Junction. 

This section consists of three forecasting subsections and 

segments 07010 through 07022. This route serves a major coffee grow

ing region of the country and has some of the greatest agricultural 

potential. There are 2 MPP's in existence and one demonstration area. 

There are 13 observation areas in the Jimma maintenance district. The 

uncertainties or lack of ultimate markets for agricultural surplus, the 

choice of Routes 5 or 7 to move the products, the timing of new MPP's, 

and the relatively small percentage increase in traffic which existing 

MPP's generate all make a detailed analysis of future traffic infeasible 

within the scope of the study. Traffic along Route 7 has shown continu

ous importance in the system in terms of vehicle-kilometers. Exhibit 

2. 17 illustrates the historical mix of traffic on this section. 

The first subsection covers the 149 kilometers from the Ghibi 

River bridge to Jimma, segments 07010 through 07015. Traffic has 

been erratic due to the fluctuations in agricultural output. The total 

traffic was significantly correlated to time and the average of stations 

19 (West) and 28a (east)was used. The forecasts as derived by regres

sion analysis are used for this subsection. The 1972 base forecast is 

58 cars, 42 buses, 60 trucks and 4 truck-trailers per day. The station 

regression analysis produced an annual growth rate of 7 percent per 

year. 

:The second subsection is beyond Jimma, segments 07016 through 

07020, a distance of 105 kilometers. Station 28a (west) provided the 

historical data. Only one year's count, 1971, is available and this data 

was used as the 1972 base forecast. This is 40 cars, 30 buses, 33 

trucks and I truck-trailer. The 7 percent growth is used. Only two 

MPP observation areas are beyond Jimma on the route, and even when 

or if these schemes go into production the traffic volume generat .i will 

not be a significant percentage of the projected traffic. 
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EXHIBIT 2. 17
 

HISTORICAL MIX OF TRAFFIC ON SEGMENTS
 
07010 THROUGH 07022 

Station 19 and 28a 

Trucks Tr/Tr.Cars Buse sYear Total 
1.1244.94 38.20

66. 100.00 15.73 	 1.5427.6947.69100.00 23.0867. 	 15.22 50.00 4.35 
68. 100.00 30.43 	 2. 50 

100.00 40.00 25.00 32.50
69. 	 37.03 2.4322.4370. 100.00 38.11 2.6737.86
71. 100.00 34.98 24.49 

Station 	28c AADT 

Cars Buses Trucks Tr/Tr. 
Year Total 

0.000.00 0.000.00 0.0066. 	 0.00 0.000.000.00 0.0067. 	 0.00 0.00
0.00 0.00 0.0068. 	 0.00 0.000.0069. 0.00 	 0.00 

0.00 0.000.000.00 0.0070. 	 31.22 0.00 
71. _ 100.00 39.68 29.10 
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The third subsection, segments 07021 and 07022, extends 45 kilo

meters beyond Bonga. The Consultants' own field work indicated that 

Bonga was a significant traffic break, The 197? base forecast and growth 

rate was derived from the Bonga-Mizan Teferi feasibility study. This 

indicates 8 cars, 3 buses and 5 trucks per day, and a growth rate of 10 

percent per year. 

b. Route 43, Jimma - Bedele. 

This section extends 145 kilometers north of Jimma to 

Bedele and consists of segments 43001 through 43009. For forecasting 

purposes the section is divided into 2 subsections. The road serves a 

major coffee producing area. Traffic is relatively heavy and the mix 

consists of roughly 50 percent cars, 25 percent buses and 25 percent 

trucks. Exhibit 2. 18 shows the mix. 

The first subs.ction from Jimma 95 kilometers north to Toba con

sists of sections 43001 through 43005. Count stations 27a (south) and 

28b (north) were averaged to provide the historical traffic base. Traf

fic growth has been trratic and only car traffic has shown any growth 

trends. The 1972 forecast is 131 cars, 70 buses, 77 trucks and 8 truck

trailers per day. The 3. 5 percent growth rate is used. 

Segments 43006 through 43009, a distance of 50 kilometers, make 

up the second subsection. Station 27b north to Bedele provides the 

count data.. Data exists only for 1970 and 197 1. The 1971 data was 

used as the 1972 base forecast. This is a forecast of 57 cars, 16 buses, 

33 trucks and 3 truck-trailers. The 3. 5 percent growth rate as derived 

from the previous subsection is used. 

c. Bonga Spur; Segment 0720 1. 

This is a four-kilometer segment from Bonga to Route 7. 

The forecast traffic is the differential of traffic on the Jimma-Bonga 

section and on the Bonga-west section. This is 32 cars, 27 buses and 

28 trucks per day in 1972. The estimated annual growth rate is 3. 5 

percent. 
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EXHIBIT 2. 18 

HISTORICAL TRAFFIC MIX ON SEGMENTS 
43001 THROUGH 43009 

Station 27a and 28b AADT 

Year Total Cars 

66. 0.00 0.00 
67. 100.00 36.53 
68. 100.00 62.99 
69. 100. 00 45.05 
70. 100.00 50.46 
71. 100.00 46.55 

Station 27b AADT 

Year Total Cars 

66. 0.00 
67. . 0."00 ": 0.00 
68. .00 0.00 
69. 0. 00 0.00 
70,. 100.00"51.72 

01. 50.8971. - 00.'00: 

Buses 

0.00 
9.13 

15.75 
27.93 
25.23 
30.98 

Buses 

0.00 
0.00 
0.00 
0.00 

14.94 
14.29 

Trucks 


0.00 
54.34 
18.90 
22. 52 
22.31 
26.28 

Truck~s 

0.00 
0.00 
0.00 
0.00 

32.18 

. 29.46 

Tr/Tr. 

0.00 
4.57 
2.36 
4. 50 
1.86 
1.47 

Tr/Tr. 

0.00 
0.00 
0.00 
0.00
1.15 

2.68 
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d. Ghimbo Access Road. 

This is a 10-kilomear segment, 07101, from Route 7 to 

Ghimbo. The 1972 traffic forecast was estimated from the Consultants' 

field surveys. This consists of 5 cars, 2 buses and 15 trucks per day. 

The 3. 5 percent yearly growth rate is used for forecasting. 

2. 18 Shashamane District. 

a. Route 6, Awash River' Bridge to Dilla. 

This is a 275-kilometer section which is heavily used by 

all *types of traffic. It serves both popular resorts and agricultural 

sectionareas. For forecasting purposes it was necessary to divide the 

The entire section is made up of segments 06002into five subsections. 

through 06008. See Exhibit 2. 19 for the historical vehicle mix on these 

segments. 

Subsection one covers the 40 kilometers from the Awash River 

Bridge to Meki. Count station 2a south to Shashamane provided the 

1972 base forecast is 239 cars, 37data base. Traffic is heavy and the 

buses, 132 trucks and 40 truck-trailers. All types of traffic have 

shown a constant growth over time and a 4. 0 percent annual growth 

rate was derived from the station regression analysis. The mix of 

20 pertraffic has also been constant, with a mix of 48 percent cars, 

25 percent trucks and 7 percent truck-trailers.cent buses, 

The second subsection, segments 06003 and 06004, covers the 

115 kilometers from Meki to Shashamane. Both the traffic mix and 

atraffic growth have been erratic but regression analysis provided 

good time-trend correlation. Historical data was derived from station 

15c (north) and the linear regression forecast was used as a base. 

This forecast for 1972 is 173 cars, 152 buses, 154 trucks and 7 truck

with an annual growth rate of 6 percent.trailers, 

The next subsection, segments 0600.5 and 06006, is 65 kilometers
 

Count stations 15a south
long from Shashamane to Yergalem Junction. 

to Wondo and 14a north to Shashamane were averaged to provide the 

data base. Percentage growth per year for all types of traffic iserratic 

148
 



EXHIBIT 2. 19
 

HISTORICAL PERCENTAGE TRAFFIC MIX ON SEGMENTS
 
IN THE SHASHAMANE DISTRICT 

SEGMENT 06002 

Station Za AADT 

Trucks Tr/Tr.Year Total Cars Buses 

7.2666. 100.00 44.18 23.53 25.03 
67. 100.00 46.58 20.72 26.06 6.64 

6.2168. 100.00 54.25 19.45 20.09 
69. 100.00 44.76 23.69 20.71 10.83 
70. 100.00 54.94 14.08 25.14 5.85 
71. 100.00 50. 19 19.77 23.06 6.98 

SEGMENTS 06003 - 06004 

Station 15c AADT. 

Buses Trucks Tr/Tr.Year, Total Cars 

66.!' 100. 00r 33.33 32.12:- 33.33 1.21. 
67. 100.00 33.33 30.70 :' 34.80 1.17 

68. , 100.00 47.80 27.20.04 1 23.63 1.37 
69. 100.00 41.46 28.89' 28.39 1.26 
70. 100.00 21.55 4 38.28 38.49 1.67 
71. 100.00 40.32 27.19 30.88 1.61 

-06006SEGMENTS 06005 

Station 14a and 15a 

Buses Trucks Tr/Tr.Year Total' Cars. -: 

2.72100.00' 31i52 31.13 34.6366. 33.06 1.1167. 100 O0 3361 .32.'22 

68. 10000' 47,38"' 2762 23.59 1.41 
69 100'.0W1. 40. 46* 28.42 29.05 2.07

30. 14 29.98 2. 0170 . 100.00 37.87 
29.59 1.9371. 100.00 42.94, 250 53 
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EXHIBIT 2.19 
(Continued) 

SEGMENT 06007 

Station 14b AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 
67. 

100. 00 
100.00 

57.14 
45.12 

25.00 
32.32 

16.33 
21.95 

1.53 
0.61 

68.. 
69. 
70. 
71. 

100.00 
100.00 
100.00 
100.00 

53.51 
53.25 
48.51 
54.66 

27.19 
24.68 
26.87 
21.86 

17.98 
19.48 
23.13 
21.46. 

1.32 
2.60 
1.49 
2.02 

SEGMENT 06008 

Station 13a AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66.- 100.00. 24.68 45.45 28.57 1.30 
67. 
68. 

100.00. 
100. 00 

26.00 
34.62 

49.00 
39.74 

24.00 
24.36 

1.0 
1.28 

69.. 100.00 30. 00'. 45.00 21.25 3.75 
70. 100.00 26.81..' 36.96 34.78 1.45 
71. 100.00: 31.62:' 32.35 33.82 2.21 

SEGMENTS. 41001 - 41004 

Station 15b AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66.' 
67. 
68. 

.100.00 
100. 00 
100. 00 

24.00. 
24.49; 
33. 33r1 

32.00, 
36.73 
33.33 

42.67 
37.76 
32. 50 

1 33 
1.02 
0. 83 

69.;: 
70.. 
711 

100.00 
100.00 
100. 0 

31.97: 
36. 02k 
39.21;: 

35.25: 
31.*42 : 
26.43 *:, 

31.97 
32.18 
33.48 

0.82 
0.38 
0.88 
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EXHIBIT 2. 19 
(Contimued) 

SEGMENTS 44001 - 44004 

Station 13b AADT 

Cars Buse s Trucks Tr/Tr.Year Total 
34.29 8.5766. 100.00 25.71 31.43 
45.65 2.1767. 100.00 21.74 30.43 

68. 100.00 28.00 32.00 34. 00 6.00 

69. 100.00 23.88 40.30 32.84 2.99 
5.5626.39 37.5070. 100.00 30.56 

41.67 8.3371. 100.00 31.94 18.06 

SEGMENT 06101
 

Station 4cAD
 

Buses Trucks Tr/Tr.Year Total Cars 

0.0066. 100.00 55.60 29.46 14.94 
67.' ' 100.00' 45.30 36.75 17.95 0. 00 

68. 1Q1 50.92 9.96 0.0000,0: 39.11 
69.. 100.00 50.00 37.76 11.89 0.35 

16. 72 0.0070. 100.00 47.39 35.89 
13.;98 0.3671. , 100.00. 54.12 31.54 
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but the mix of traffic has been stable with about 40 percent cars, 29 

percent buses, 29 percent trucks and 2 percent truck-trailers. Both 

the regression analysis and the share of system total projected a high 

growth rate of 7. 5 percent per year. The base 1972 forecast is 120 

cars, 89 buses, 85 trucks and 6 truck-trailers. 

The 18-kilometer subsection from Yergalem Junction to Wondo, 

segment 06007, is the fourth subsection. Count station 14b south to 

Wondo provides the forecasting data base. Annual percentage growth 

has been erratic but there is still a fairly high correlation of traffic to 

time. The station also has contributed a relatively stable percentage 

of VKM to the system total. The 1972 base forecast is 158 cars, 79 

buses, 56 trucks, and 5 truck-trailers. The annual growth rate is 7. 5 

percent. There is one MPP in existence and five observation areas to 

the south of Wondo. Traffic figures are high on this segment due to the 

local traffic. 

- The last subsection, segment 06008, covers the 37 kilometers 

from Wondo to Dilla; count station 13a south to Dilla provides the traf

fic base. Annual percentage growth for all types of vehicles is unstable' 

but again the time-trend regression analysis provides a significant cor

relation. Forecasts"by all methods were similar and the 1972 base fore

cast is 39 cars, 56 buses, 35 trucks and 3 truck-trailers. The estimated 

growth rate is 7.,5 percent per year. 

b. Route 41 Shashamane to Sodo. 

This, route is 140 kilometers long, and consists of segments 

41001 through 41004. The only count station covering this section is at 

Shashamane, 15b to Sodo. Traffic is high as the section provides access 

to the WADU agricultural scheme and the entire agricultural region. 

The station time-trend regression analysis showed high correlation 

against time for all vehicle types except truck-trailers. The annual 

growth rate for this section is 8. 0 percent a year. Exhibit 2. 19 shows 

the vehicle mix. The 1972 base traffic forecast is 91 cars, 71 buses, 

54 trucks and 1 truck-trailer. This high traffic reflects the area de

velopment which has taken place in the last 3 years. The Hosaina-Sodo 
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examined for traffic forecasts, but it was theroad feasibility study was 

general finding of this study that local traffic generated would be light 

and most traffic would be diverted through traffic. As the Hosaina-Sodo 

will not change.road was not approved, traffic patterns in the area 

c. Route 9, Sodo to Arbaminch. 

This is a 100-kilometer section, made up of segments 09030 

throngh 09034. For forecasting purposes the GRS survey data was used 

not considered applicableas the Shashamane-Sodo section forecast was 

own field work was used in conjunctionto this section. The Consultants' 


with the GRS survey. The 1972 base forecast is 5 cars, 7 buses and 3
 

3. 5 percent. No MPP's are in existence buttrucks; the growth. rate is 

area are underway.1 demonstration and observation 

d. Route 8, Dodola to Goba. 

This is a 117-kilometer section consisting of segments 

.08025 through 08028. There is no acceptable traffic count station data 

utilized to provide a forefor the section. The GRS survey work was 

with the section divided into two subsections.cast base, 

The first of these subsections, segments 08025 and 08026, is the 

Traffic is low and,
37 kilometers from Dodola to the vicinity of Adaba. 


9 buses and The original
the 1972 estimate is 10 cars, 10 trucks. 


estirmated growth rate was 3 percent a year, but has been revised to
 

7. 5 percent to include the one Minimum Package Program and one ob

servation area. 

The second section, segments 08027 and 08028, extends the re

maining 80 kilometers to Goba. The traffic estimate is based on the 

GRS survey and the 1972 forecast is 2 cars, 2 buses and 2 trucks. 
The Consultants' own field work verified this low count. The 7. 5 per

cent rate is used for forecasting purposes. 

e.,,, Route 44, Wondo to Negele. 

This is 	 a 262-kilometer section from Wondo to Negele con

44001 through 44005., The section is divided intosistfing of segments 
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two subsections, one from Wondo to Kebremengist and the second from 

Kebremengist to Negele. There are 3 MPP observation areas along the 

no schedule for their implementation.section, but there is 

The first subsection is 138 kilometers long and has a historical 

traffic count provided by station 13b to Kebremengist. Annual traffic 

growth is unstable, as is the historical vehicle mix. See Exhibit 2. 19. 

The 1972 baseAll the forecasting methods produced similar forecasts. 

23 buses, 27 trucks and 4 truck-trailers. Theestimate is 20 cars, 


annual growth rate as determined by the station time-trend regression
 

is 5. 0 percent, but a 7. 5 percent rate was applied to include the poten

tial agricultural schemes.
 

The second section is identified as segment 44005. It is.124 km 

in length and runs from Kebremengist to Negele. No accurate count 

data is available but the Consultants' own field trips indicated a traffic 

1972 base estimate is 4 cars, 4fall-off beyond'Kebremengist. The 


buses and 6 trucks; a growth rate of 3. 5 percent annually is used.
 

f. Yergalem Spur; Segment 0610 1. 

This is a 6-kilometer spur off of Route 6 to the town of 

measures the traffic in this direction.Yergalem. Count station 14c 


Traffic mix has been unstable, but the foection has accounted for a
 

fairly constant percentage of total vehicle kilometers. Car, bus, and
 

1972 base forecasttruck-volumes have significant time-trends. The 

is 185 cars, 128 buses and 148 trucks. Based on the past growth, the 

7. 5 percent annual growth rate is used. 

to Dodola.g. Route 40, Shashamane 

Route 40 from Shashamane to Dodola is 101 kilometers 

long and consists of three segments; 40001, 40002, and 40003. For 

divided into 3 subsections. There
forecasting purposes the section is 

and 2 observation areas to the east
is one MPP centered near Dodola, 

of Dodola. 

The first subsection, segment 40001, is 20 kilometers long and 

Count station 15-A (west) provides the covers Kofole to Shashamane. 
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historical traffic data. The station was new in 1971, and only one year 

of data exists. The 1971 count was used as the 197Z base forecast. This 

is a forecast of 125 cars, 63 buses, 64 trucks and 6 truck-trailers. The 

7. 5 percent growth rate is used. 

The second subsection, segment 40002, extends 16 kilometers 

west of Kofole where a change in surface occurs. The 1971 data from 

station 15-A (east) is used as a forecast for 1972. This is 67 cars, 26 

buses, 32 trucks and 2 truck-trailers. Again, the 7. 5 percent growth 

rate is used. 

The next 65 kilometers along route 40, segment 4000.3 to Dodola, 

is the third subsection. Based on the Consultants' field trips it was 

obvious that a traffic fall-off occurs when the surface becomes rough-

The 1972 traffic estimate is 55 cars, 20 buses and 25 trucks. The 

growth rate is 7. 5 percent annually. 

2, 19 Dire Dawa District. 

a. Route 4, Awash River Bridge'to 3ijiga. 

Route 4 in the Dire Dawa District extends 405 kilometers. 

and'is composed of'29 segments, 04015 through 04043. The sectionl Is. 

divided into 6 traffic forecasting subsections. The route provides the 

primary access to the east and southeastern portions ofithe country. ".7 

Traffic is generally less than 200 vehicles per day, except near towns 

such as Dengego and Harer. Exhibit 2. 20 shows that traffic mix is 

consistent on rural roads in the area. Near towns, the proportion of 

cars increases. 

Subsection one extends 75 kilometers from the Awash River 

Bridge to 2 kilometers east of Mieso. The average of data from count 

stations 16b (east) and 32a (west).is used as a forecasting base. Only 

one year's data existed for station 32 west, but this one year's data 

indicated that traffic fall-off was not exceptional along the subsection. 

The 1972 base estimate is 97 cars, 26 buses, 72 trucks and 1 truck

trailer. Traffic mix was erratic but volumes were significantly cor

related with time. The 7. 5 percent annual growth rate was used for 

forecasting purposes. 
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EXHIBIT 2.20
 

HISTORICAL PERCENTAGE TRAFFIC MIX ON SEGMENTS
 
IN THE DIRE DAWA DISTRICT 

SEGMENTS 04043 - 04022
 
(See ALEMGENA DISTRICT SECTION)
 

Station 26b and 32b 

Year Total 

66. 0.00 
67. 0.00 
68. 0.00 
69, 0..00 
70. 100. 00 
71. 100.00 

Station 8c and. 26a 

' ,
Year Total 

100.066.> 1
67. : j'0000O 

68. 100.00 
69. -' :,:100.,00" 
70. 100.00 
71. 100.00 

Station-8a AADT 

Year"'..,' Total 

66. 100.00 
67. 100.00 
68. 100.00 
69. 100.00 
70. 100.00 
71. 100.00 

SEGMENTS 04023 - 04031 

AADT 

Cars Buses Trucks Tr/Tr. 

0.00 
0.00 
0.00 
0.00 

33. 33 
37.96 

0.00 
0.00 
0.00 
0.00 

26. 39 
19.59 

0.00 
0.00 
0.00 
0.00 

40. 28 
36.73 

0.00 
0.00 
0.00 
0.00 
0. 00 
0.82 

SEGMENTS 04032 - 04033 

-


Cars Buses Trucks Tr/Tr. 

34,.78
28.47 

34.78
37.23 

28.99
32.85 

1.45 
1.46 

32. 30 
30.60 
36.10 
38.01 

31.68 
35.07 
25.63 
22.88 

35.40 
33.58 
38.27 
38.38 

0.62 
0.75 
0.00 
0.74 

SEGMENTS 04035 - 04036 

Cars Buses Trucks Tr/Tr. 

44.58 
44.44 
50.90 
56.64 
60. 38 
57.45 

32.08 
31.07 
29.86 
22.61 
17.14 
23.33 

22.17 
24.04 
18.44 
20.33 
22. 10 
19.01 

1.18. 
0.45 
0.80 
0.41 
0.38 
0.22 
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Station 9 AADT 

Year Total 

66. 100.00 
67. 100.00 
68. 100.00 
69. 100.00 
70. 100.00 
71. 100.00 

Station 8b AADT 

Year Total 

66. 100.00 
67. 100.00 
68. 100.00 
69. 100.00 
70. 100.00 
71. 100.00 

Station 7 AADT 

Year Total 

66. 100. 00 
67. 100.00 
68. 100.00 
69. 100. 00 
70. 100.00 
71. 100.00 

EXHIBIT 2. 20 
(Continued) 

SEGME TS 04037 - 04043
 

Cars Buses 

39.09 25.45 
32.69 29.81 
38.86 33.71 
40.34 27.27 
36.72 27.68 
37.09 21.85 

SEGMENTS 04401 - 04402 

Cars Buses 

43.19 32.05 
42.10 31.80 
47.65 30.63 
54.15 24. 37 
59.46 18.09 
59.63 20. 54 

SEGMENTS 20003 - 20004 

Cars Buses 

57.66 0. 00 
55.47 11.68 
54.36 16.11 
44.36 16.54 
48.91 13.14 
40.26 11.69 

Trucks Tr/Tr. 

32.73 2.73 
36.54 0.96 
26.29 1.14 
31.25 1. 14 
35.03 0.56 
39.74 1.32 

Trucks Tr/Tr. 

24.18 0.58 
25.37 0.74 
20.91 0.81 
20.94 0.54 
22.28 0.17 
19, 69 0. 14 

Trucks Tr/Tr. 

42. 34 0. 00 
32.85 0.00 
29.53 0.00 
39. 10 0. 00 
37.96 0.00 
48.05 0.00 
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EXHIBIT 2 .20 
(Continued) 

SEGMENT 04301 

Station 26c AADT 

Year Total Cars Buses Trucks Tr/Tr. 

66. 0.00 0.00 0.00 0.00 0.00 
67. 0.00 0.00 0.00 0.00 0.00. 
68. 0.00 0.00 0.00 0.00 0.00 
69. 0.00 0.00 0.00 0.00 0.00 
70. 100. 00 70.69 15.52 13.79 0. 00 
71. 100.00 68.18 16.67 15.15 0.00 
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The second subsection is from Mieso to Asbe Teferi, segments04023 and 04024, a distance of 25 kilometers. I97Z base forecastis 54 cars, 24 buses, 42 trucks and 
The 

1 truck-trailer. The 3. 5 percent
growth rate is used for forecasting. 

The third subsection, segments 04025 through 04031, extends fromAsbe Teferi to Kobo. The 1971 counts from station 32b (southeast) andstation 26b (southwest) were averaged to provide the 1972 traffic base.This forecast is 44 cars, 21 buses, 32 trucks and 1 truck-trailer. The3. 5 percent growth rate is used for forecasting.
 
The fourth subsection, segments 04032 and 04033, 
 covers a distance of 60 kilometers from Kobo to Dengego. The average of count
stations 26a (northeast) and 8 c (southwest) was taken to provide the
forecasting base. Car and truck traffic have good growth trends
time, over
but bus traffic seems to be declining. The 1972 base forecastis 66 cars, 33 buses, 63 trucks and 2 truck-trailers. Growth has beenslow and a rate of 3. 5 percent per year is used. 
The fifth subsection, segments 04035 through 04036, covers the
45 kilometers from Dengego 
to Harer. There isheavy inter-town traffic.; 
Station 8a southwest to Harer at Dengego provides the forecasting
base. As bus and truck-trailer traffic has been declining, the highforecast was not acceptable. Total volume was significantly correlated
to time and the station time-trend regression forecast was 
used. The1972 base forecast is 292 cars, 117 buses, 106 trucks and 2 trucktrailers. 
 A low 3. 5 percent annual growth rate is used. 

The sixth subsection is 90 kilometers long from Harer to Jijiga,and is made up of segments 04037 through 04043. Count station 9, twokilometers east of Harer, provided the traffic base. Traffic mix as
well as annual percentage growth has been unstable. 
 See Exhibit 2. 20.
The 1972 forecast is 65 cars, 50 buses, 55 trucks and 2 truck-trailers. 
A 3. 5 percent growth rate is used. 

b. Dengego-Dire Dawa Segments 04401 and 04402.
 
This is a 21-kilometer section that consists of 2 segments.Traffic is very heavy on the section, with car traffic increasing and bus 
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and truck traffic declining. Annual percentage growth is erratic by 

vehicle type, but total traffic has a good time-trend growth. The section 

also has a relatively constant percentage of the system total vehicle

kilometers. The 1972 estimate is401 cars, 216 buses, 169 trucks and 

4 truck-trailers per day. The 7. 5 percent annual gro*th rate is used. 

c. 	 Route 20, Dire Dawa to Erer. 

Segments 20003 and 20004 make up this section. This is a 

heavily used section, especially in the dry season when it provides a 

shorter route to Mieso from Dire Dawa. Count station 7 provides traf

fic data on this section. Car traffic is declining, while truck traffic is 

increasing. The annual percentage growth by vehicle type is erratic. 

See Exhibit 2. 20. Total volume is highly correlated with time.. A growth 

rate of 3.5 percent per year is applied to the 1972 base forecast of 81 

cars, 21 buses and 66 trucks per day. 

d. 	 Route 35, Juni to Gelemso.
 

This section is 64 kilometers long and consists of 6 segments. 

It extends from the junction of Routes 4 and 35 to the town of Gelemso, 

and provides access to an agricultural area. No IHA traffic data exists 

and the GRS road survey was used as a guide to the traffic volume. The 

Consultants' own field work verified that traffic was low on this section. 

The 1972 base forecast is 5 cars, 2 buses, and 3 trucks per day. The 

annual growth rate is estimated at 3.5 percent. 

,e.: 	Route 30, Jijiga to Dogehbur 

This is a one segment, 30001, section extending 171 kilo

meters south from Jijiga. No IHA traffic count exists. The GRS road 

survey and the Consultants' field trips indicated low traffic, The GRS 

survey was used to provide a 1972 forecast of 5 cars, 2 buses and 3
 

trucks per day.
 

f. 	 Kobo to'Deder. 
This isa 12-kilometer spur from Route 4 south to Deder 

from 	Kobo. The segment number is 04301. The new traffic count 
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a one-year tount in this direction.station, number 26, at Kobo provides 

The 1971 traffic count was used as the 1972 base forecast. This fore

cast is 86 cars. 11 buses and 10 trucks daily. A 3.5 percent growth 

rate is used. 
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Section 3. 0 

COMPUTER PROGRAMS 

3.1 	 Input Data for Highway Maintenance Programs 
to Calculate VOC, Net Benefits and Present 
Value Net Benefit 

Item Columns 	 Description 

Segment 1. D 1-5 Identification 
Condition Rating 6,7 Surface Condition 
KDS 11, 12, 13 Distance 
CAR 15-18 Car Daily Traffic 
BUS 20-23 Bus Daily Traffic 
Truk 25-28 Truck Daily Traffic 
TTRL 30-33 Truck/Trailer D/Traffic 
CCAR 34-37 Cost Increment Cars 
CBUS 38-41 " " Buses 
CTRUK 42-45 " " Trucks 
CTTRL 46-49 Cost Increment 

Truck/Trailer 
PER 50,51, 52 Annual Traffic Increase 
CMAI 54-57 Maint. Cost per km. 
XINT 59, 60, 61 Opportunity Cost of 

Capital 
LIFE 62, 63 Life of Segment 

3.2 	 Program to Calculate Segment and Summation of Segments; 
Vehicle Operating Cost, Maintenance Cost, Net Benefit 
and Present Value Net Benefit 

II FOR 
IOCS (CARD, 1132 PRINTER)

'* ONEWORD INTEGERS 
LIST ALL 

DIMENSION VCST (20), CCST (20), XNBE (20), PVBE (20), 
KV(20) 

60 WRITE (3, 100) 
100 FORMAT (1H1, 25X,, 'PRIORITY RANKING') 
50 N=l 

SVBE=O 
SNBE=O
 
SVCT=O
 
SCST=O
 
K (N)=N 
READ (2, 1)SN, NYR, KDS, CAR, BUS, TRUK, TTRL, CCAR, 
CBUS, CTRK, CTTR, PER, CMAI, 1, XINT, LIFE, LYR 

1 XINT, LIFE, LYR 
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1 FORMAT (F5. 0, 14, IX, 13, IX, F4. 0, IX, F4. 0, IX, F4. 0o, IXF4. 0 
4F4. 2, F4. 2, 

I F4. 0, IX, F3.2, 12, 13) 
XINT=. 10, 

3 	FORMAT (//OX, 'SEGMENT', F7.0, 5X, "START YEAR',
 
16, 5X, 'STOP YEAR 1', 2X, I)
 
WRITE (3, 3) SN, NYR, LYR
 
WRITE (3,4)
 

4 FORMAT (// 3X, 'YEAR', 4X, 'VEHICLE OP', 4X'MAINTENANCE' 
4X, 'NET BENEFIT', 

3X'PRESENT VALUE') 
IF (LIFE) 90, 60, 80 

80 	 CDST=CAR* (CCAR/LIFE)*N*KDS*365. 
BDST=BUS* (CBUS/LIFE)*N*KDS*365. 
TDST=TRUK *(C rRK/LIFE)*N*KDS*365. 
RDST=TTRL* (C TTR/LIFE)";N*KDS*365. 
GO TO 70 

10 	 N=N+L 
K (N)=N 
IF (N-LIFE) 20, 20, 30 

20 	 CDST=CAR*(CCAR/LIFE)*N* ( (I. +PER)**(N-1) )*KDS*365. 
BDST=BTJS* (CBUS/LIFE)*N* ( (1. +PER)**(N-1) )*KDS*365. 
TDST=TRUCK* (C TRK/LIFE)*N*( (1. +PER)**(N-.1) )*KDS*365. 
RDST=TTRL*(CTTR/LIFE)*N*( (1. +PER)**(N-1) *KDS*365. 

70 	 VCST (N)=CDST+BDST+TDST+RDST 
VCST (N)=VCST (N)*1. 
SVCT=SVCT=VCST (N) 
CMAI=CMAI* 1. 
CCST (N)=CMAI*KDS*1. 1 
SCST=SCST=CCST (N)
XNBE (N)=VCST (N)-CCST (N)-

SNBE=SNBE+XNBE (N)
 
PVBE (N)=XNBE (N)*(I. /(1. +XINT)**(N)).
 
SVBE=SVBE+PVBE (N)
 
GO TO 10
 

30 	WRITE (3, 2)(K(M), VCST(M) ,CCST(M), XNBE(M),PVBE(M), 
M= 1, LIFE)
 

2 FORMAT (3X, 13, 4F15. 2)
 
5 FORMAT (5X, '
 1-----') 
WRITE (3,5) 

12 	 FORMAT (X,'TOTAL', 4F15.2) 
WRITE (3, 12) SVCT, SCST, SNBE, SVBE 
GO TO 50 

90 	 CALL EXIT 
END 



Program to Calculate Incremental Vehicle Operating Cost per Year 

II FOR
 
*IOCS (CARD, 1132 PRINTER, DISK)
 
*ONE WORD INTEGERS
 
*EXTENDED PRECISION 
*LIST ALL 

DIMENSION CCAR (24), CBUS(24), CTRUK(24), CTRTL(24) 
TOTAL=O 
READ (2. 1)(CCAR (I), CBUS (I), CTRUK(I), CTRTL(I), I=1, 24) 

1 FORMAT (4F2.2) 
2 FORMAT (F5. 0, 12, 3X, 13, 4F5.0) 

WRITE (3, 5) 
5 FORMAT (IH1, 3X, 'SEGMENT', 9X, 'CAR', 9X, 'BUS', 7X, 

'TRUCK', 4X, '=TRAILER' 
1,6X,'OPERATION COST') 

CTRTL (24)=l, 15 
20 READ (2, 2)SN, N, KDS, CAR, BUS, TRUK, TTRL 

IF (SN)10, 10, 15 
15 	 IF (N)20, 20, 30
 
30 	 CDST=CCAR (N)*CAR*KDS* 365.
 

BDST=CBUS (N)*BUS*KDS* 365.
 
TDST=CTRUK (N)*TRUK*KDS*365.
 
RDST=CTRTL (N)*TTRL*KDS*365.
 
VCST=CDST+BDST+TDST+RDST 
TOTAL=TOTAL+VCST
 
WRITE (3, 3)SN, CDST, BDST, TDST, RDST, VCST 

3 FORMAT (5X, F6.0,4F12. 2, F20. 2) 
GO TO 20 

10 WRITE (3,4) TOTAL 
4 FORMAT (10X,'SUM OF VEHICLE OPERATION COST----', F20. 2) 

CALL EXIT 
END 

3.4 Priority Ranking Input Data 

Item Columns Description 
BSEGM 1-5 Beginning Segment 
ESEGM 7-11 END Segment 
BENF 15-215 Net Benefit 
PVALU 35-45 Present Value Not Benefit 

3. 5 Priority Ranking Program 

O'FOR
 
*IOCS (CARD, 1132, PRINTER, DISK)
 
*ONEWORD INTEGERS
 
*LIST ALL
 
*EXTENDED PRECISION 

DIMENSION BSEGM(99), ESEGM(99), BENF(99), PVALU(99) 
K=O 
J=O
 
WRITE (3,3)

WRITE (3,4)
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101 READ (2, 1) BS, ES, BNF, X 
IF (X)100, 30, 100 

100 K=K+1 
BSEGM(K) = BS
 
ESEGM(K) = ES
 
BENF(K) = BNF
 
PVALU(K) = X
 
TO TO 101
 

30 LC=K
 
11 J=J+l
 

N=J 
X=PVALU (J)
 
BS=BSEGM(J)
 
ES=ESEGM(J)
 
BNF=BENF(J)
 
M=J+1
 
DO 10 I=M, K
 
IF (X)50,60, 60
 

50 IF (PVALU (I))70, 20, 20
 
70 Y=- 1.'X
 

X=-I.*PVALU(I)
 
IF 	(Y-Z)10,20, 20 : ,
 

60 IF (PVALU (I))10, 80,80<.
80 IF (X-PVALU(I))20,10,,10
 
20 N=I
 

X=PVALU (I)
 
BS=BSEGM(I)
 
ES=ESEGM(I)
 
BNF=BENF(I)
 

10 	CONTINUE
 
PVALU (N)=PVALU(J)
 
BSEGM(N)=BSEGM(J)
 
ESEGM(N)=ESEGM(J)
 
BENF(N) =BENF(J)
 
PVALU (J) =X
 
BSEGM(J) =BS
 
ESEGM(J) =ES
 
BENF(J) =BNF
 
IF (J-LC)11, 40, 40
 

40 	 PVALU (K)=PVALU(N) 
BSEGM(K)=BSEGM(N) 
ESEGM(K)=ESEGM(N) 
BENF(K) =BENF(N) 
WRITE (3, 2)(BSEGM(L), ESEGM(L), BENF(L), PVALU(L), L=I, K) 

1 FORMAT (F5. 0, F6.0, 3X, F13.2,7X, F13. 2)
 
2 FORMAT (//7X, 2F9.0, 2F20. 2)
 
3 FORMAT (lHI, 30X, 'PRIORITYRANKING',/1)
 
4 FORMAT (15X,'SEGMENT',1IX,'NETBENEFITS',7X,
 

'PRESENT VALUE')-
CALL EXIT
 

END
 



Section 3. 1
 

INPUT DATA FOR HIGHWAY MAINTENANCE PROGRAMS
 
TO CALCULATE VOC, NET BENEFITS AND
 

PRESENT VALUE NET BENEFIT
 

Item Columns Description 

Segment I. D. 1-5 Identification 

Condition Rating 6, 7 Surface Condition 

KDS 11, 12, 13 Distance 

CAR 15-18 Car Daily Traffic 

BUS 20-23 Bus Daily Traffic 

TRUK- 25-28 Truck Daily Traffic 

TTRL 30-3 3 Truck/Trailer Daily Traffic 

CCAR 34-37: Cost Increment Cars 

CBUS 384''" Cost Increment Buses 

CTRUK 42-45 Cost Increment Trucks 

CTTRL 46-49 Cost Incre.ment Truck/Trailer 

PER 50, 51;52 Annual Traffic Increase 

CMAI 54-57 Maintenance Cost per KM 

XINT 59,60,61 Opportunity Cost of Capital 

LIFE 62,: Life of Segment 
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!0~R TEGE5 O'w" 

W.M p".ESCT2JCT2)XBE2),V.d 

; 
kV. N 

" R' !dU.2' *' 
PORMT(F5~~,I4RX 


I F4,sllxqF3i29l29I3) 
XINTU.10 

' 
-. zI,.,SiTPYEARl LL 

3-FORMATL 'I,//10XISEGMENT'oF7.O,XISTART YEAR', 
11'92XilI)2 

X 1NET4 ENEFI4 FOAMAT (// 3X,'YEARlo4X,'VEHICLE OPI s4X mAITENANCE4 

IT 3X'PRESCAT VALUE' 

80 COST CA* C /LCMIF EKS*36 

SDSTuTT6*(CC7T/LIFi)**S*
365'a
 

RDSCoTT-L* (CT20,t LI3FE 
60 TO 7i
 

'*f
3 6S
23 C'DSTUCAR.(CAR/LIE)*4*(t+PE**(N-1))*KWS*
 

70 VC5T(N)aC3ST4.BOST+TDST+RDST 

SVCToSVCT+VCST.)
 

CCSTIN)@CMAI*KD5*lol
 
SCSTmSCST+CCT(NN)
 
XNBEN)uVCSTIN )-CC5T(N,)
iv .. 

)~
PVBE(N3.XNBEC.% 2*C( l.l+XINTI**t 
SVBEOSVSE+PV3E (.%) 

v M.1IFE)'
30 .RZTE(392) CWA #VCSTV,4),CCST(MlvX.%BE(Ml),PVBE(M) 


2 FOIRYATM334F15*21
 
5 FORYAT CSX9,'----------------------~--~

~A 
i;RITE(3951

12 FORMAT (IX 'TTAL0.4F3Sl.l ,..
 

WRIT!(3,i12)SVCT AST.SNBCWSVt 4 '.~ - .
 

.1" 41_ 

EIND ........
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Exh;.bit 3. 3 

PROGRAM TO CALCULATE INCREMENTAL 

VEHICLE OPERATING COST PER YEAR 

-9PRINTEREJ,
3rSCIM1,2 r-

-a*EXTE",ED PREC'IsiZ 
*L:ST ALL 

CZ4$ ,CThTT741)DI.,'E,'SIONtCA'1(24) ,CBUST24T)itTRVK 
TOTVAL * 

1 FORVAT(4F2*2)
 
2 F')MAT (F 5* .9I2Zt, X 3 4 F5* )
 

rbRIT6(395)
 
~. 7WC~tf4 AILE

5 F0RMAt,i 1,3X 9'SEGMENrTfXVtAR' 19X, BU 

CTRTL (24) al a15 

20 READ(292)sN,. ,(:SCARBUStTRU~,TiL 

15 IF(N)20920933
 
30 ClSaCR(**C-*V*6'
 

BDSTwCBUS CN) *BUS*KDS*365s
 
TDSTuCTRLJK(. *T'RUI*KDS*3&5O
 
RDSTaCTRT6 WN *TTRL*KDSI351
 
VCSTNCDST+&STtTDST+RDST
 
TOTALuT%'OTAL4VCST
 
1RI TE (3.3 )&:. oCOST .OST sTDST o*D3#C6T.
 

2

3 FCRMAT(5X9F6eQ#4F2 4-S'l it o'
 

GO'TO 20
 
10 WRITE(394)TOTAL 2
1 91Z.9 1 
4 FORMAT(l0Xo'SJM CF VEHICLt-DIVRATION'-COS 


CALL EXIT-


BEST AVAILABLE CO~py 
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PRI 

Section 3.4 

ITY RANKING INPUT DATA 

Item Columns Description 

BSEGM 

ESEGM 

1-5 

7-1 

Beginning Segment 

End Segment 

BEN 15-25 .Net Benefit 

PVALU.. 35-45 ' Present Valuei Net, Benefit 
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Exibit 3. 5 

PIORITY RANKING PROGRAM 

*ONE WORD'INTEGERS 
*LIST ALL 
*EXTENDED PRECISION 

KnO
Jeo 
WRITE(3*3)
 
WRITE 3o42
 

101 	READIZ.12dSZSBNF#X
 

100 	(.1(41
 
S5EGM(KRBSs
 
ESEGw(R)zcS
 
8ENF(V4~5 :v
 
PVALU(K2.X
 
30 TO 101
 

30 LCzK
 
11 Jm.I~l
 

INEJ 
XnPVALL'(J)
 
9S=9SE3 (J)
 
ESuESEGAW2
 

DO 1 : 1 '.m~'(jo 
5C F (ZVAL5: ) 2 # ~ jj e 

70 Ym-1.*X
 

60 IF(X-*VtLJcIn'2-'10's1C
 

XsPVALU( !I
 
95a5EG .(II

ESE Fs:,C.! II
 

10 C:) I%u 

9SEG. (wmSE~v Ij I 

BEFC2~*'
 
OA a:;
 

3EtPJ~z9: 

40Z OVALU23~uVALJ(%

BSE3: v,) *SE:*.o () 

ESEG' (K~wu-SEG4(r0 

1 F~0'.AT(F5.oF6o0.3XF13.2i7XF13e2I
 
2 FORVAT(I/ 7X92F9s.0.20sO2)
 
3 F0R%!AT(lwlv13QXolP~§ftlTY RANKING 1/2l

4 FOMAT (15X~s~~1,pfq Nr9 S@W*l~ 	 ~~T~~7#Pt#T7V6L 

CALL EXIT
 
END
 



Section 4. 0 

FORECAST OF VEHICLE FLEET 

4. 1 Synopsis 

required for twoA forecast of the vehicle fleet in Ethiopia was 

primary reasons. First, so that the system vehicle-kilometers as 

crossgenerated by the system AADT forecast (see Section V) could be 

checked against the system vehicle-kilometers generated by the forecast 

of the vehicle fleet. Secondly, the fleet forecast and associated vehicle 

needed to provide a base for determining futureimport projections were 
"road user charge" revenues. In the subsequent paragraphs the method

ology used in forecasting the fleet is described. Actually, three tech

but the high forecast was adopted as it provided theniques were used, 
of gasoline andbest cross-check with independent oil refinery forecasts 

diesel fuel consumption, and with the projection of system vehicle

kilometers. 

4. 2 Vehicle Fleet Forecast Methodology 

Exhibit 4. 1 illustrates the overall forecast of the vehicle fleet in 

all types ofEthiopia. The forecasts are generated for passenger cars, 

trucks and all types of buses. This technique, rather than forecasting 

more specific types, was employed because it permitted the use of a 

not dependent on suspect cumuvehicle historical data base which was 

lative registration data. Analysis of the registration data and the im

port data brought many discrepancies to light. For example, the import 

was The cumulative regisof all trucks from 1963 to 1971 95'1 units. 

tration between 1917 and 1971 is 10, 103 units, implying that only 532 

trucks are pre-19 6 3 . Also, a year-by-year analysis of the GRS fore

compared with import data shows many discrepancies; usuallycast as 

with a smaller number of vehicles being registered than were shown 

as imported. As the registration data is supplied sporadically by 

municipalities, it is not to be relied on. Estimates from officials in 

Addis Ababa who are responsible for vehicle registration state that 

vehicles in the city are not registered.possibly as high as 25% of 'he 
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EXHIBIT 4.1
 

HISTORICAL AND FORECAST VEHICLE FLLEET
 

Cars Buses Trucks* Total 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

1970 

1971. 

18,934 

21,673 

23,676 

25,810 

27,674 

29,000 

31,767 

32, 205 

33,046 

1,320 

1,465 

1, 557 

1,652 

1,765 

1,837 

1,943 

2, 056 

2,191 

3,945 

4,594 

5, 194 

5,865 

6, 184 

6,712 

7, L58 

7, 334 

7,968 

24,199 

27,732 

30, 427 

33,327 

35, 623 

37,549 

40,968 

41, 595 

43,205 

.4 
0. 

1972' 

1973 

1974 

1975 

i976 

1977 

1978 

34,565 

37,122 

39,912 

42,934 

46,265 

50,.063 

54, 274 

2,395 

2,575 

2,770 

2,985 

3,215 

3,460 

3,730 

8,382 

9,012 

9,695 

10,477 

11,252 

12, 110 

13, 055 

45,342 

48,705 

52,377 

56,396 

60,732 

65,633 

71, 059 

Annual Growth Rates (%) 

1410'- 18 
1915/8. 

6.,75% 
8. 0% 

7. 75% 
7. 75% 

7. 5% 
7. 5% 

6..8% 
8. 07% 

pickups and trucks, all sizes.* Includes land rovers, 
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Exhibit 4. 2 shows the importation of vehicles since 1963, by tne. 

Again, the breakdown of vehicle types was based on data availability. 

Using the import dr.ta, the registration data for 1963 (when all vehicles 

were required to reregister) and a correction factor for government 

and diplomatic imports, a new series was developed. Exhibit 4. 3 shows 

this new series for the historical vehicle fleet. The following assump

tions are made in developing this historical base. 

a. Imports of cars and trucks are increased by 10 percent to 

allow for government and diplomatic importation. 

b. An average life for trucks of 8 years was assumed due to 

the fact that for these calculations light, medium and heavy trucks are 

mixed. 

Import data is not sufficient for an adequate time series by type, 

and vehicle registration data is inconsistent as to mix within a type of 

vehicle. The annual percentage growth for each vehicle type has also 

been erratic, but with a definite downward trend. Examination of 

Exhibit 4. 4 shows the effect of the new customs taxes on vehicles, 

especially on the import of cars. 

This new series does not deviate dramatically from the existing 

data base developed by the GRS for registrations of passenger cars. 

The number of buses is lower due to the fact that bus additions have 

proven much lower than expected. Conversely, the total truck fleet 

is igher due to the higher than estimated importation of vehicles. If 

the actual import figures (1968-71) were use.' with the GRS technique, 

total trucks would be 8, 176 as compared to 7, 968 generated by that 

study. Similarly, if all trucks had a 10-year life then the total would 

be 8, 887 trucks existing in 1971 as compared to the 7, 963, an 11. 5 
percent difference. As subsequent sensitivity analysis will be used to 

test the study results, further detailed analysis was not felt to be 

warranted. 
The overall forecast as previously shown in Exhibit 4. 1 was 

developed using multiple forecasting techniques. The first method 

was to develop the linear relationship of vehicle fleet to time. Another 

method was to relate total vehicles to monetary gross domestic product. 
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EXHIBIT 4.2 

MOTOR VEHICLES IMPORTED 1963 TO 1971 (UNITS) 

Description 1963 1964: 1965 1966 1967 1968 1969 

Passenger Cars
 

Weight over 1, 000 kilos 2,274 3,903 
Weight under 1, 000 kilos 762 771 

Total Passenger Cars 2. 158 -3,299 2,633 3,304 3,058 3,036 4,674 

Mirco and Mini Buses 49 18 

Omnibuses 76 152 

Total Buses -118 15 112 126 155 125 170 
-j 

Other Vehicles: 

Ambulances 30 5 
Land Rover Type 390 366 376 622 

Trucks: 

Capacity over 1, 500 k. 347 238 
Capacity under 1, 500 k. 430 394 

Subtotal, Trucks 545** 810** 590 777 632 

Total, Other Vehicles 563 1, 038 1, 068 1, 200 956 1, 183 1,259 

* 1971 estimate based on 1.2-year import data.
 
"** Includes ambulances.
 

Source: Customs Head Office, Ministry of Finance. 

1970 1971 

1,740 2, 200* 
1,957 1, .00* 

3,697 3,400
 

17 42 

122 ISO 

139 222 

14 6 
422 664
 

294 600 
164 140 

458 740 

894 1,410 



EXHIBIT 4.3 

VEHICLE FLEET ANALYSIS, 1962-1971 

1963 1964 1965 1966 1967 1968 1969 1970 1971 

Passenger Cars: 

In use end of last year 
Imlp..-d 
Government correctionfactor (406) 
Scrapped* 
In use end of this year 
Percent growthper year 

17,458 

17,458 
2, 158 

216 
898 

18,934 
8.45 

18,934 
3,299 

330 
890 

21,673 
14.46 

21,673 
2,633 

263 
893 

23,676 
9.24 

23,676 
3,304 

330 
1,500 

25,810 
9.01 

25,810 
3,058 

306 
1,500 

27,674 
7.22 

27,674 
3,036 

303 
2,013 

29,000 
4.79 

2,900 
4,674 

467 
2,374 

31,767 
9.54 

31,767 
3,697 

370 
3,629 

32,205 
1.37 

32,205 
3,400 

340 
2,899 

33.046 
2.61 

Buses: 

In use end of last year 
Imported 
Scrapped (added 10 years before) 
In use end of this year 
Percent growth per year 

1,202 

1,202 
118 

1,320 
9.8 

1,320 
155 
1--0 

1,465 
10.98 

1,465 
112 
20 

1,557 
6.27 

1,557 
126 
31 

1,652 
6. 1 

1,652 
155 
42 

1,765 
6.84 

2,765 
125 

53 
1,837 
4.07 

1,832 
170 

64 
1,943 
5.77 

1,943 
189 
76 

2,056 
5.84 

2,056 
222 

87 
2,191 
6.56 

Trucks - All Types 

In use end of last year 3,801 3,945 4,594 5,194 5,865 6,184 6,712 7,258 7,334 
Imported 
Government correction factor (10%) 

563 
56 

1,038 
104 

1,068 
107 

1,200 
120 

956 
96 

1,183 
118 

1,259 
126 

894 
89 

1,410 
141 

Scrapped (8years average life)** 
In use end of this year 
Percent growth per year 

3,801 
475 

3,945 
3.78 

493 
4,594 
16.45 

574 
5,194 
13.06 

649 
5,865 
12. 91 

733 
6,184 
5.43 

773 
6,712 
8.53 

839 
7,258 
8.13 

907 
7,334 
1.04 

917 
7,968 
8.64 

Total Vehicles 
Percent growth per year 

22,461 24, 199 
7.73 

27,822 
14.97 

30,427 
9. 36 

33,327 
9.53 

35,623 
6.88 

37,549 
5.40 

40,698 
8.94 

41,595 
1.67 

43.205 
3.87 

* 1963-1968 use GRS figures; 1969-1971 use imports plus adjustment factor. 
** Assume linear age distribution as import' are relatively stable. 
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EXHIBIT 4.4 

ANNUAL PERCENTAGE INCREASE BY VEHICLE TYPE 

tI 

6 BUSES 

4 V 

2 

0 

62/63 63/64 64/65 .65/66 66/67 67/68 68/69 69/70 70/71 

YEAR 
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A third was to analyze correlations of independent variables to specific 

The highest of these forecasts was that based on the
vehicle types. 

The forecast was then
relationship of the total vehicle fleet to GDP. 

on historical distribution.
broken down into the three vehicle types based 

The linear relationship
The other techniques produced lower forecasts. 

a vehicle fleet increasing at a decreasingof vehicles to time implies 
but does not hold for develop.

rate, which may be true in the short run, 

ing countries. Exhibit 4. 5 illustrated the difference between this method 

and the method relating the fleet with monetary GDP. Exhibit 4. 6 shows 

the relationship of the monetary GDP cost versus the total vehicle fleet. 

Each of the forecasts is described in detail below. 

on the data for 1961- 1969, for monetary GDP and the total
Based 


vehicle fleet, a linear regression analysis performed with vehicles
was 

A very significant correlation was 
as a function of monetary GDP. 


due to the new import duties imposed on vehicles in

found. However, 


The regres
1970, the relationship did not hold true for 1970 and 1971. 


a vehicle forecast approximately 5 percent
sion equation generated 

higher than was actually experienced in these years. The forecast was
 

1970 and 1971 and assumes a continu
adjusted to reflect this decline in 

followed by a resumption of the old
ing low growth rate in 1972 to 1973, 

rate of approximately 8. 0 percent for the entire fleet from 1973 through 

on this graph, the total vehicle fleet increases from 41, 595
1978. Based 


an overall increase of an

vehicles in 1970 to 71, 059 vehicles in 1978, 


The historical distribution of vehicles
 
average of 7 percent per year. 

shown in Exhibit 4. 7. Based on this distribution, the forecast shown
is 


in Exhibit 4. 1 was developed.
 

Another attempt to project vehicles by type was to investigate
 

significant independent variables which could be related to specific
 

vehicle types. Passenger cars were highly correlated to GDP per
 

capita in a log-linear relationship. This relati-inship is illustrated in 

Exhibit 4. 8. The equation, with Y equal to Passenger Cars, is: 

-Log Y = 0. 0033 (GDP/Capita) + 3. 952 

The correlation coefficient 'r" equals 0. 9279 
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EXHIBIT 4.6 VEHICLE FLEET VERSUS MONETARY GDP
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EXHIBrr 4.7 

PERCENTAGE DISTRIBUTION 
1962-1971 

OF VEHICLE 

S161963 1964 1965,. .1966 1967 1968 1969 1970 1971 

Passenger Cars 

Bases 

Trucks 

77.7 .78. 2 

5.4. 5.4 

.16.9 16. 3 

77.9 

-5.3 

16.5 

77.8 

5.1 

17.1 

77.4 

4.9 

-17.6 

77. 7 

4.9 

17.4 

77. 2 

4.9 

17.9 

77. 7 

4.7 

17.6 

77.4 

4.9 

17.7 

76. 5 

5. I 

18.4 

Average Percentage Distribution 

',Cars 77. 0% 

iBuses . 5. 05. 

Trucks 18. 0 

Source: Vehicle registration data and Consultants' analysis. 



EXHUIT. 8 -GDP PER CAPITA VERSUS THE PASSENGER CAR FLEET 

ic 

U.Iii 

LU 

C,l 
i 

-+. 

-_ + + . 

100 1010130. 140 
GDP PER CAPITA (E $) 

IS0 160 170 



''o forecast passenger vehicles it was necessary to forecast 

GDP/Capita. A simple linear regression of GDP/Capita against time 

was used. The equation is: 

Y - 7. 033 (Year) + 105.83 

where: 

Y GDP per Capita 

Year - Year; 1961 :1 

The correlation coefficient "r" equals 0. 9677 

This relationship is illustrated in Exhibit 4. 9. It is realized 

that this technique shows GDP/Capita increasing at a decreasing rate. 

However, as this study is concerned with a 5-year forecast, serious 

error will not be inzroduced. The average annual rate from 1971 to 

1977 of GDP/Capita under this technique is 3. 25 percent. The 1961

1969 rate was 4. 125 percent. This technique generated a car fleet 

approximately 10 percent lower than that previously described. 

The truck fleet was significantly correlated to the total of the 

major truckable imports and exports. The relationship was log-linear 

and the equation is: 

Log Y 0, 00177 (Tons) + 3.291 

wheret
 
Y!Trucks, all types
 

Tons, = Tons of major imports plus exports
 

The correlation coefficient "r" equals 0. 8592
 

See'JExhibit 4. 10 for the forecast. The difficulty in using this 

due to the lack of a forecast of the truckable commodities.method is 


A recent IBRD report forecast the value of major commodities and
 

the volume of coffee to be exported. The latter forecast has proven 

to be in error as the 1970 shipments of coffee were 70, 760 metric 

tons as compared to the IBRD projection of 93, 006 tons. Consequently, 

the historical growth rate (1965-1970) of the exports and imports was
 

The historcal
used. This rate is approximately 6 percent per year. 


The maturation curve
and projected growth is shown in Exhibit 4. 11. 
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EXHIBIT 4.9 GDP PER CAPITA - HISTORICAL AND PROJECTED 

230 

220

210 

cn 17018 
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*191= 

(year)* + 105.83 

:Z 

a.. 

150 

CD 140 

I f ; ': " ."i , v 

130 - - - - - -, 

120 

110 

1961 83 
L4L 

65, 67 69 71-. 

:YEAR.' 

73 75 77 '79 80, 
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MAJOR IMPORTSEXHIBIT 4. 10 TRUCK FLEET VERSUS 
PLUS EXPORTS
 

TRUCKS MAJOR IMPORTS PLUS EXPORTSYEAR 
(000S METRIC TONS) 

1962 3,801 156
 
1963 3,945 180
 

1964 4,554 
 240
 

1965 5,19v 246
 

1966 5,865 278
 
1967 6,184 312 

1968 6,712 271
 

1969 7,258 273
 
1970 7,380 326
 
1971 8,510 361
 

1972 9,309 383
 
1973 10,223 406
 
1974 11,319 431
 
1975 12,600 456
 
1976 14,050 484
 
1977 15,200 511
 

FORECAST EOUATION: 

LO(Y - 0.00177 (TONS) + 1291 

WiRE 

Y a TRUCKS, ALL TYPES 

TONS - METRIC TONS (000S) OF MAJOR IMPORTS PLUS iXPORiI 

C0RRELATION COEFFICIENT "r"- 0.8592 



woI A 

360 

340 7, 
IMATURATIAT 

3 
320-

W - -  -,-

/oo 

1300 61 62 63 64 65 6 67 68 69 70 71 72 73 74 75 

YEAR 

EXH-IIT 4.11 MAJOR IMvPORTS + MJOR EXP:ORTS VERSUS 
000'S OF METIC TONS 

TIME, 



toAttempts were made 
is illustrated for comparative purposes only. 

However, 
develop linear and log-linear relationships for the bus fleet. 

of the readily available independent variables had a good correla
none 

the bus fleet was signifi-
As showni in the following paragraphs,Jtion. 


cantly related to time. 
re

13 and 4. 14 illustrate the linear time-trend4Exhibits 4. 12, 


lationship of cars,' buses and trucks respectively. In all cases the
 

The equations and correlation
 
growth is significantly related to time. 

Although the statistical relation
are shown on the graphs.coefficients 

are low since the 
it is felt that these forecasts

ship was excellent, 
rate. This is unlikely in develop

at a decreasinggrowth is increasing a 
ing countries where increasing per-capita income usually signifies 

desire for higher-cost imports. 

Choice of Forecasts4. 3 

As is illustrated in Exhibit 4. 15 the forecasts for -he total fleet 

1974 or 1975. Given the quality of the data 
are relatively close up to 

it is difficult. to make a selection of the forecast values based on these 

the'three techniques produce wide deviations for 
data alone. However, 

The linear correlation of 
the specific truck and bus fleet forecasts. 


a "worst case,"
can be consideredlow andthe total fleet with time is 
This is not realistic.rate. 

as the fleet increases at a decreasing 
to 

The car fleet forecasts generated by the relation of monetary GDP 

the vehicle fleet and the GDP /capita to the car fleet are within 7 per-

cent of each other in 1978. 

Truck fleet forecasts generated by the relation to monetary GDP 

and correlation with major imports and exports show a greater devia

about 20 percent higher than the former in 
tion. ,te latter method is 

1978. However, the correlation with imports and exports produces an 

while the relation with11 percent,
average annual growth rate near 

an average growth rate of 7. 5 percent. The latter is 
GDP produced 

more realistic as the 1962-1971 growth 
rate averaged 8.7 percent and 

no immediate justifica
6.4 percent. There is 

the 1967-1971 rate was 
Therefore, the relationship of 

tion for the 11 percent rate being used. 
This method also generates 

the total fleet to monetary GDP is used. 

the high forecast for the total fleet. 
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EXHIBIT 4.15 COMPARISON OF FORE%ASTS
 

-AFORECAST BASED ON TOTAL FLEET AND GDP 
SUM OF FORECASTS BY VEHICLE TYPE AND 
INDEPENDENT VARIABLE 

"J60 . . .. 

• 'r• ,; 
 A, F O R ECAST B A S ED ON>. 00,01 LINEAR REGRESSION 
1

7 2 73 74 . ... . 7 5 " 76 7 7 .78 

YEAR 
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As stated earlier, this forecast is cross-checked for accuracy 

a check of the system vehicle-kilometersby two techniques. The first is 

forecast from cotut station data against the vehicle-kilometers derived 

from the above fleet forecast. The second is a check against the con

sunption of fuel. 

The first cross-check, that against system vehicle-kilometers 
. 

per day is shown in Exhibit 4. 16. As can b seen, the time-trend linear 

regression foreca-t (1957-1971) produces a very low forecast. If a curve 

is fitted to the 1964- 1971 data, a higher forecast is obtained. The highest 

forecast is derived by taking the high forecast of the vehicle fleet and 

multiplying the specific vehicle types by a forecast of the daily VKM for 

each type. Exhibit 4. 17 shows the forecast of VKM/day by vehicle type. 

The actual VKM/day for each vehicle type is derived from the count 

station AADT and the Consultants' derivation of VKM. The annual fore

cast of VKM/day is multiplied by the annual forecast of vehicle types. 

It can be seen that this forecast fits the historical pattern better than 

either of the time-trend forecasts. This technique helps verify the 

use of the high vehicle fleet forecast. 

The second check was to compare the fuel consumption of the 

of fuel projected by a majorforecast vehicle fleet versus the volume 

refinery in Ethiopia. The car vehicle fleet was difficult to check as 

of passenger carsall the Consultants' calculations only reflect the use 

for inter-city travel. 

are used mainly for inter-city travel theHowever, as trucks 


expected volume of fuel in 1975 can be cross-checked. Assuming an
 

average fuel consumption of . 6 liters per kilometer for trucks and
 

daily travel of 72 kilometers, a total volume of fuel per year is cal

culated to be 1, 039, 000 barrels of diesel fuel. Using the same method
 

for buses, with the inter-city bus consumption of fuel at . 3 liters per
 

kilometer, the total is calculated at 300, 140 barrels per year. This 

is based on a 50-50 split between large and small buses. The total of 

inter-city diesel fuel consumption is 1,339, 140 barrels. In 1975 the 

refinery's estimate of diesel fuel consumption is 1, 970, 000 barrels. 
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The latter figure contains fuel consumption for intra-city bus and truck 

travel, agricultural usage and some industrial usage. In any case, the 

high vehicle forecast produces these results. Any lower forecasts 

would, of course, produce lower consumption figures. This is another 

reason for the selection of the high forecast. 
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Section 5. 0 

REVENUES FROM ROAD USER TAXES 

Exh2ibit 5. 1 shows the historical importation of motor vehicles 

into Ethiopia in the period 1965/66 through 1970/71. Prior to 1965/66, 

not available.the detailed makeup of the number of vehicle types is 

revenues by typeExhibit 5. 2 and 5. 3 show the total customs duty 

revenueof vehicle. The latter exhibit also shows what the total revised 

would have been if the new 1970/71 daty rates were applied to past data. 

Exhibit 5.4 shows the forecast of customs duty revenues by vehicle 

type. The forecasts of the vehicle imports are described in Economics 

are derived from Exhibit 5. 5.Appendix Section 4. 0. The CIF prices 

Exhibit 5. 6 shows the calculation of the projected transaction and 

These are based on the number of vehicles importedmunicipality taxes. 

and the CIF prices. 

Exhibit 5. 7 shows the forecast sales tax revenue by vehicle type 

and the total for the years 1972- 1978. These revenues are based on 

the 2 percent sales tax applied to the dealer list price for typical vehicles. 

Exhibit S. 8 reflects the total projected revenue from the sale of 

numbered plates. This projection is based on the forecast total fleet 

Exhibit 5. 9 contains the historicaland a number-plate fee of E$9. 00. 

data from 1966/67 through 1970/71 for drivers licenses. The latter 

exhibit also shows the breakdown between the lEG Ministry of Comnuu

nication revenues and the municipal revenues from this source. 

are forecast on the basis of a time-trend regres-Drivers licenses 
shown on Exhibit 5. 9sion analysis. The actual and 	forecast data are 


also shown. Exhibit 5. 10 indicates the
whete the forecast equation is 


1970/71. Based on the
actual distribution of licenses in Ethiopia in 


forecast of licenses and an average of the first and second class license
 

fees, the revenue forecast from this source was calculated. Exhibit
 

5, 11 shows this calculation. 
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EXHIBIT 5. 1 

NUMBER OF'VEHICLES IMPORTED PER YEAR 

Type of ehicle 1963 1964 1965 1966 1967 1968 1969 1970 

Passenger Cars; 2-, 158; 3,299 2, 633 2, 866 3, 058 3,036 4, 674 3,697 

Buses, All Sizes: 154 112 114 155 125 170 139 

Trucks, Ambulances,. PiFcups 
and Light Delivery, ans;. 546 568 570 726 590 777 632 458 

Land Rovers, Jeeps; and :-
Sinmilar Vehicles 3527? 470 523 362 366 376 622 422 

Road Tractors 36, 3,9' 18 36 54 

Motor Cycles ]1L4 60 68 123 246 

Bicycles 2 373v 1, 75Z 1, 037 3, 068 

Trailers 338 . 145 24 329 

Source:- Customs Head Office, Ministry of Finance. 



EXHIBIT 5.2
 

CUSTOMS DUTIES RECEIVED FROM VEHICLE IMPORTS
 
(E$000's) 

Vehicle Type 

Pas senger, Cars. 


Buses (All Sizes).-


Lorries and' Trucks -


NoLand Rover TypeYVehicles 

Pickups and Light Delivery Vans 

Vans, Lorries and Special-Purpose Trucks 

Motorcycles 

Total 


Source: Ministry of Finance, Customs Office. 

1965/66". 1966/67, 1967/68 

5,165 5664 5,101 

509 - 667 1,090. 

1,:804 2,045 1, 360 

l050i... 569- 494 

21 275 222 

31 623 7 

35 . 88 101 

8,895 9,931 8,375 



EXHIBIT 5.3
 

CUSTOMS DUTIES RECEIVED FROM VEHICLE IMPORTS
 
(E$)
 

Vehicle'Type 

Passenger Cars, :Weight Under 1000Kilos 

Passenger Cars# Weight Over 1000 Kilos 

Land Rovers 

Microbuses 


Omnibuses 

Lorries, Capacity Under 1500 Kilos 

Lorries, Capacity Over 1500 Kilos 

Total Duty (Old Duty) 

Total Duty (New Duty)* 

New 1970/71 rates. 

Source: Ministry of Finance, Customs Office. 

1968/69 

3,758,922 

2,261,616 

1,030,992 

257, 152 

335,844 

2,645,360 

613,843 


10,903,729 


11, 968, 603 

1969/70 

6,592,719 

2,398,497 

1,819,350 

85, 302 

747,992 

2, 824, 586 

310,828 


14,713,274 


19, 562, 750 

1970/71 

2,947,560 

5,945,366 

1,319,594 

78, 200 

613,660 

1,476, 164 

558,306 

12, 938,850
 

14, 232, 800 



EXHIBIT 5.4
 

PROJECTED REVENUE FROM CUSTOMS DUTIES ON IMPORTED VEHICLES
 

1972 1973 1974 1975 1976 1977 1978 

A. 	 Passenger Cars Under 1000 Kilos. Duty Per Vehicle: 50%of E$2, 000 = E$1, 060 
85% of 1, 015 = 863 

Total E$1, 863 

Number of Units 3, 035 3,498 3, 796 3,744 3, 942 4, 647 4, 683 
Total Duty, E$ 5,654, 205 6, 516, 774 7, 071, 948 6, 975, 072 7, 343,946 8, 657, 361 8,724,429 

B. Passenger Cars Over 1000 Kilos. Duty Per Vehicle: 50% of E$2, 000 = E$1,000 

85% of 2, 649 = 2,252 

Total E$3, 252 

Number of Units 1,635 1,884 2,044 2,016 2,122 2,503 - 2,521 
Total Duty, E$ 5,317, 020 6, 126,768 6, 647, 088 6,556, 032 6,900,744 8, 139,756 8, 198, 292 

C. Land Rovers. CIF Price E$6, 500; Duty E$3, 250 

Number of Units 674 832 740 890 921 785 1,065 
Total Duty, E$ 2, 190, 500 2, 704, 000 2,405, 000 2, 892, 500 2, 993, 250 2, 551, 250 5. 362, 500 

D. Micro/Mini Buses. CIF Price E$9, 200; Duty E$4, 600 

Number of Units 64 67 60 68 77 74 85 
Total Duty, E$ 294,400 308,200 276,000 312,800 354,200 340,400 404,800 



.EXHIIT 5.4 

(Continued) 

1972 1973 1974 1975 1976 1977 1978 

E. Omnibuses. -CIF Price E$25, 000; Duty E$5, 000 

Number of Units - 258 ' ---268 .247 273 308 296 352 
Total Duty, E$ 1,:290, 000 ." 1,340, 000 1,235, 000 1, 365,000 1, 540, 000 1, 480, C30 1, 760, 000 

F. Lorries, Capacity Under 1500 Kilos. CIF Price E$15, 000; Duty E$7, 500 

Number of Units 216- 267 237 284 294 251 440-
Total Duty, E$ 1, 620, 000 2, 002; 500 1, 777, 500 2, 130, 000 2, 205, 000 1, 882, 500 3,300, 000 

0T 

G. Lorries, Capacity Over 1500 Kilos. CIF Price E$19, 600; Duty E$1, 960 

Number of Units 545 673 598 719 745 635 861 
Total Duty, E$ 1, 06b, 200 1, 319, 080 1, 172, 080 1, 409, 240 1, 460, 200 1, 244, 600 1, 687i,560 

Total Duty, E$ 17,434,325 20,317,322 20,584, 616 21,640,644 22,797,340 24, 295,867 29,437,581 

%Increase -- 16.54% 1. 31% 5. 13% 5.34% 6. 57% .21. 16% 

Source: Consultants' analysis. 



EXHIBIT. 5. 5
 

CIF VALUES
 

Trucks, by Ca-.e-ity 

Year.' 
-Cars Under, 

1000 Kilos 
Cars: Over 
1000 Kilos: Microbus Omnibus 

Land 
Rover 

Under 
1500 Kilos 

Over 
1500 Kilos 

_1964 3,180 2,560 NA. NA NA NA NA 

1965 3,228 .5,,820. NA NA NA NA NA 

1966 3'254 5, 120. NA NA 5, 506 NA NA 

1967 3, 357 "5,:166 NA NA 5,697 NA NA 

.1968 2,969 4, 674 -NA NA 5,462 12,304 17, 689' 

1969 3,213 5, 342 I0, 494 22, 095 5,483 14, 338 13, 057 

1970. 3,694 5,531" 9,478 24,605 5,850 18,002 18,992 

1971 3,436 4,840 9,199 25,147 6,253 13,929 19,591 

CIF Price 
Assumed for 
1972- 1978 

3, 015 4, 649 '9, 200 25, 000 6, 500 15, 000 19, 600 

NA- -Not Available. 

Source: Customs Office, Ministry of Finance and Consultants' calculations. 



CALCULATION OF TRANSACTION (15%) AND MUNICIPALITY (1%) 

-1972 :'1973 1974 1975 

A. Passenger Cars Un'der.1000 Kilos. CIFPrice E$3,015; Tax E$482. 40
 

Number of Units 3,496 3,796 3,744

Total Tax, E$ 1,464,'084-. 1,687,"435.: 1,-831, 190 1,806, .106 

B. Passenger Cars Over 1000 Kilos. CIF Price E$4, 649; Tax E$743.84 

Number of Units 1,635 1,884 2, 044 2,016 
Total Tax, E$ 1, 216,: 178 1, 401, 395 1, 520, 409 1, 499,581 

C. Land Rovers. CIF Price E$6, 500; Tak E$2, 040 

Number of Units 674 " 832 - 740 890 
Total Tax, E$ 700,960 865, 280 796,600 925, 600 

D. Microbuses. CIF Price E$9, 200; Tax E$1,472 

Number of Units 64. 67 60 68 
Total Tax, E$ 94,208 98,624 88,320 100,096 

TAXES BASED ON CIF PRICE 

1976 1977 1978 

3,942 4,647 4,683
 
1,901-621 2,241,713 2,259,079
 

2,122 2,053 2,521 
1, 578,428 1, 861, 832 1, 875, Z21 

921 785 1, 065 
957,840 816,400 1,107,600 

77 74 88
 
113,344 108,928 129,536
 

http:E$743.84


EXHIBIT 5.6 
(Continued) 

1977 19781972 1973 1974 1975 1976 

E. 	 Omnibuses.. CY Price E$25 000; Tax E$4, 000 

296 352Number of Units 258 268 247 273 	 308 
1, 032, 000 1, 072, 000 988, 000 1,092, 000 1, 232, 000 1, 184, 000 1,408, 000Total Tax, E$ 

CIF Price E$15, 000; Tax E$2, 400F. 	 Lorries, Capacity Under 1500 Kilos. 

294 251 440Number of Units 	 216 267 237 284 
705, 600 602, 400 1,056, 000Total Tax, E$ 518, 400 640, 800 568, 800 681, 600 

G. Lorries, Capacity Over 1500 Kilos. CIF Price E$19, 600; Tax E$2, 548 

Number of Units 545 673 598 719 745 635 861
 

Total Tax, E$ 1,709, 120 2, 110, 528 1, 875,328 2, 254, 784 2, 336, 320 1,991,360 2, 700, 096 

Total Taxes, E$ 6, 734, 950 7, 876, 062 7, 668, 647 8, 359, 767 8, 825, 153 8, 806, 633 10, 535,532 

Source: Consultants' analysis. 



EXHIBIT 5.7
 

PROJECTED REVENUE FROM SALES TAX
 
(2% OF LIST PRICE) 

Year 

Small 
Car-, 

Large 
Car -

Land 
Rover Microbts Omnibus 

L1Ight 
Lorry 

neavy 
Lorry Total Tax 

1972 
Number Units, 
Tax/Vehicle, $ 
Total Tax, E$ 

3,035 
143 

434, 005 

1, 635 
238 

389, 130 

674 
280 

188, 720 

64 
619 

39, 616 

258 
1,820 

469, 560 

216 
384 

82, 944 

545 
831 

452, 895 2, 056, 870 

1973 
Number Units 
Tax/Vehicle, $ 
Total Tax. E$ 

3,498 
143 

500, 214 

1,884 
238 

448, 392 

832 
280 

232, 960 

67 
619 

41,473 

268 
1,820 

487, 760 

267 
384 

102, 528 

673 
831 

559, 263 2, 372, 590 

1974 
Number Units 3,796 
Tax/Vehicle, $ 143 
Total Tax, E$ 542, 828 

2, 044 
238 

486, 472 

740 
280 

207, 200 

60 
619 

37, 140 

247 
1,820 

449, 540 

237 
384 

91, 008 

598 
831 

496, 938 2, 311, 126 

1975 
Number Units 
Tax/Vehicle, $ 
Total Tax, E$ 

3,744 
143 

535,392 

2,016 
238 

479, 808 

890 
280 

249, 200 

68 
619 

42, 092 

273 
1,820 

496, 860 

284 
384 

109, 056 

719 
831 

597, 489 2, 509, 897 

1976 
Number Units 
Tax/Vehicle, $ 
Total Tax. E$ 

3,942 
143 

563,706 

2,122 
238 

505, 036 

921 
280 

257,880 

77 
619 

47, 663 

308 
1,820 

560, 560 

294 
384 

112, 896. 

745 
831 

619, 095 2,666, 836 

1977 
Number Units 4,747 
Tax/Vehicle, $ 143 
Total Tax, E$ 664,521 

2,503 
238 

595,714 

785 
280 

219,800 

74 
619 

45,806 

296 
1,820 

538,720 

251 
384 

96,384 

635 
831 

527,685 2,688,630 

1978 
Number Units 4, 683 
Tax/Vehicle, $ 143 
Total Tax, E$ 669, 669 

2, 521 
238 

599, 998 

1,065 
280 

298, 200 

88 
619 

54, 472 

352 
1,820 

640, 640 

440 

384 
168, 960 

861 

831 
715, 491 3, 147. 430 

Source: Consultants' analysis. 



EXHIBIT 5.8
 

,PROJECTED REVENUE FROM ISSUE OF PERMANENT 
NUMBER PLATES 
(E$9. 00/Plate) 

Ethiopian Dollars 

Smal .Large Light HeavyYear Car Car:" Ln Lorries LorriesYear<1000 K. > 1000-K. Rover Microbuses Omnibuses <1500 K. >1500 K. Trailer Total 

1972 27,315 :. 14, 715 .6,066 -576 2,322 1,944 4,905 135 57,978 

1973 31,482 16,956- 7,488 603: 2,412 2,403 6,057 135 67,536 

1974 34,164 18,396 6,660 540, 2,223 2,133 5,382 135 69,633 

1975 33,696 18,144 82-010 ,612 2,457 2,556 6,471 135 72. 081 

1976 35,478 19,098 8,289 693. 2.772 2,646 6,705 135 75.816 

1977 41,823 22, 527 , 7,0 65 , 6: -. 2, 664 2, 259 5, 715 135 82, 854 

1978 42, 147 22. 689 9, 585 792, 3, 168 3, 960 7, 749 135 90, 2z5 

Source: Consultants' analysis. 
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EXHIBIT 5.9 HISTORICAL AND FORECAST NUMBER OF DRIVERS LICENSES 



Province lst-Class- 2nd Class 3rd Class 4th Class 5th Class 6th Class Total 

Harerge 16 310 70., 42 1 -- 439 

Sidamo 4' 148 29 17 2 1.7 217 

Begemdir - 6 5 32 

Tigre 1 20 14"3 -- -40 

Arussi - -164 
: , 33 29 1 3 230 

Shoa 9 1555 210 111 103 9 1.997 

Eritrea 38 J 180 39 2 - 259 

Keffa -217 5"5 63 1 -- 337 

Wollega- -35. 10 6 3 1 -55 

Wej - 21- 4 3 -1 29 

G.ojjam -- 55 12 3 

Total 69, 2,725 482 280 114 35 3,705 

Source: Statistical OffiiCe Statistical .Xbstract 1969, 1970. 



EXHIBIT 5.11 

ESTIMATED INCOME FROM THE ISSUANCE OF 
NEW DRIVER LICENSES 

Based on Representative Fee of E$27. 00* 

N-o. of New Income 

Year Licenses** . E$ 

u 

1965-66 

1966-67 

1967-68 

1968-69 

1969-70 

1970-71 

4,091 

4,925 

4,598 

6,044 

5,288 

3,705 

110,457 

132,975 
124, 146 

163, 188 

142, 776 

100,035 

1971-72 4,835.3 130,553 

1972-73 4,852.5 131, 017 

1973-74 4,869.7 131,481 

1974-75 4,886.9 131,946 
U 1975-76 4,904.1 -132,410
V 

o 	 1976-77 4,-92L3 .132,875 
-i977-78 .4,.938.'5. 1133, 339 

i1978-79 495'5. T 133, 801 
.1979-80 4,"9417 9A34, 268 

*Assumption: Taking the average of class 1 and 2 as representative. 

**Source: Negarit Gazeta, 28th year - No. 9, 22 February, 1969 
Legal Notice No. 362/1961. 

Source: IHA Planning and Programming. 
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The historical data for revenue from the annual inspection and 

registration fees is Phown in Exhibit 5. 12. The historical percentage 

split between the municipalities and the Ministry of Communications is 

also shown. This split is app.oximately 50-50, but in 1969/1970 there 

is a deviation. Investigation disclosed that all municipal data has not 

been received for tlhat year, accounting for the difference. 1970/71 

municipal data was entirely lacking. Exhibit 5. 13 is the forecast of 

revenues from this source. The fees were averaged for large and 

small buses and for trucks with a capacity greater than 1500 kilos and 

those with a capacity under 1500 kilos. The fees used are shown in the 

exhibit column headings, and are applied against the forecast fleet. 

Revenue from fuel taxes is based on a time-trend forecast of the 

total taxable volume and related revenues. Forecasts are also available 

from oil industry sources but, as previously noted, the volumes sold 

and the volumes taxed were quite different in the past. Exhibit 5. 14 

shows the detailed breakdown of revenue from fuel taxes for 1968/69 

through 1971/72. Exhibit 5. 15 shows the 1965/66 to 1971/72 history 

of fuel tax revenues and the annual percentage increase. Note the 

erratic growth. The exhibit also shows the forecast revenue and total 

volume. Once again, it should be noted that this is a conservative fore

cast of fuel tax revenues, based on a time-trend regression analysis. 

Sales of benzine and diesel fuel were also highly correlated to variables 

such as vehicle fleet and gross domestic product. However, these fore

casts produced tax revenue with unrealisticallyhigh growth rates when 

compared to past actual receipts., 
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EXHIBIT 5.12' 

REVENUE FROM MOTOR VEHICLE INSPECTION
 
AND REGISTRATION
 

Ministry of 
MunicipaliWt Communications Total 

Year $ _ $ . E$ 

1966/67 799,000 50.5 774,959 49.5 1,573,959 
1967/68 964, 000 52. 0 880, 465 48. 0 1,844,465 

1968/69 1,053,000 53.0' 905, 906' 47.0 1,958,906 

1969/70 1, 113, 000 40.'0 1,687, 628 60.0 , 2,800,628 

1970/71 NA. 1,689 898 

NA = No Available'.
 

Source: Ministry of Comnuitions
 

EXHIBIT 5,131 

PROJECTED REVENUE FROM ANNUALINSPECTIOI 
AND' REGISTRATION FEES 

Passenger 

;,,,:,Cars, 

Year $44/Vehicle 


1972 1,520,860 
1973 1, 633, 368 

1974 1,756, 128 

1975 :1i,
889;096 

1976 2,035,660 

1977 2,,202, 772 

1978 2, 386, 868 

Buses
 
$149/ 
Vehicle 


356,855 
383,675 

412, 730 

444,765 


1479, 035 


515, 540 


555,770 

Source: Consultants' analysis. 
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Trucks
 
$188/Vehicle Total
 

1,575,816 3,453,531 
1, 694, 256 3,711, 299 

1,822, 660 3,991,518 

1,969,676 4,303,537
 

2,115,376 4,630,071
 

2,276,680 4,994,992
 

2, 454, 340 5,396, 978 



EXHIBIT 5. 14 

REVENUE FROM'FUEL TAXES 

Year 

• ' ... /= :.Bnzie : . : 

- Benzie. 
Lite--s Tai, E$ 

- : - Diesel . 

Diesel 
Liters Tax. 

. :i 

E$ 

Gasoil -

Liters: Tax, E$ Liters 

Total 

Tax. E$ 

1968/69 

1969/7.0 

1970/7 1: 

.21971/72 

; 525.204 

77.212539 

83. 99,426 

86,350,178 

15,-193,172 

17,372,822 

18. 809, 871 

19,428,792 

3,715,572 

2,419,317 

1, 353, 704 

845,283 

687,381 

"447,545 

'250, 435 

156, 377, 

89, 259, 882 

90,590,963 

105, 649i113 

118,692, 958 

16, 513, 142 

19,767,248 

19, 545, 086 

21, 958.198 

160,500.658 

170, 223, 019 

190,602,243 

205,888,419 

32,393,695 

34, 587, 615 

38,605,398 

41,543,367 

Source: Mlinistry of Fiannce, Excise Tax Department, August'.1972. 



EXHIBIT 5.15 

PAST AND PROJECTED REVENUE FROM FUEL TAXES 

Tax Percent Volume 
Year (E$000's) Increase (000's literg 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

1970/71 

1971/72 

20,622 

25,281 

25,382 

32,394 

34,588 

38,605 

41,543 

-

22.59 

0.40 

27.63 

6.77 

11.61 

7,61 

-

160,500 

170,223 

190,602 

205,888 

Forecast: 

1972/73 

1973/74 

1974/75 

1975/76 

197677 

1977/781 

45 290 

48,-812 

52,--334 

55,856 

59,0378 

62, 9.00 

220,939 

236, 593 

252, 247 

267,901 

283,556 

299, 200 

Revenue Growth Rate 1968/69-71/72: 

Revenue Growth Rate 1972/73-77/78: 

8.5% per year. 

6.5% per year. 

Source: Ministry of Finance and Consultants' calculations. 
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EXHIBIT XIV-6
 

RECOMMENDED RECLASSIFICATION OF EXPENDI'77URES THROUGH SERVICE 

CENTER OPERATIONS 

EXPENDITURE BY OBJECTS
 

OVERHEAD CAPITAL ACQUISITIONS INVENTORIES, 

PAYROLL AND 
DIRECT LABOR DEPRECIATION 

N INCIDENTAL 

OVERHEADS 

SERVICE CENTER 

1 

EQUIPMENT 
RENTAL RATE ' 

INVENTORY 
UNIT COST 

RESPONSIBILITY 
(COST) 
CENTERS 

(EXPENDITURE RECLASSIFICATIONN COST OF RESOURCE CONSUMED 

:ONLY UNDER REPLACEMENT RESERVE OPTION) 

-A' 'ASSUMES COST DETERMINATIONS FOR EQUIPMENT USE 

B ASSUMES COST DETERMINATIONS FOR INVENTORY ISSUES 

221
 



ADMINISTRATIVE APPENDIX
 

Discussion of a Capital Equipment Working Fund for the MA 

Capitalization of fixed assets would be required at the original or 

extended life cost or at the value of existing inventory at the time of its 

transfer to the equipment working fund (EWF). Additionally, capitaliza

tion would be required at the estimated delivered cost of undelivered 

orders and authorized additional fixed asset acquisitions at the time the 

fund is created. Fixed assets would include: 

1. 	 All items and classes of equipment held for lease to user 

programs. 

2. 	 All items and classes of equipment held incidental to the 

EWF operation, such as shop and service equipment, auxil

iary heavy tools and miscellaneous over-the-road items. 

3. 	 All items and classes of furniture and fixtures held incident 

to the EWF operation. 

4. 	 Fund receipts or absolute receivables would need to be pro

vided as an advance to cover: . 

a. 	 Accrued depreciation of all fixed asset items transferred 

from existing IHA inventory to the EWF. 

b..... Estimated cost of undelivered orders and authorized ad

ditional fixed asset acquisitions. 

c. 	 Estimated cost of undelivered orders and authorized 

additional inventory acquisitions or other assets, includ

ing spare parts, accessories, fuel and lubricants held 

for maintenance, repair and servicing of lease equipment. 

.d. Estimated cost of undelivered orders and authorized ad

ditional acquisitions of incidental materials and supplies 

,for general EWF use, including a small tools allowance. 

a. 	 Estimated costs of undistributed, indirect and overhead 

items of expense incidental to the EWF operation for the 

time lag between incurrance of expense and recovery 

through user charges.
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Fund reserves would need to be established for the accrued depre

ciation of fixed assets transferred to the EWF-and for other assets held 

for servicing of lease equipment at their inventory value when transferred 

to the EWF. 

The fund balance at the time of its capitalization would need to in

clude cash transferred and or cash withdrawal rights against IEG funds. 

Cash flow from IEG would appropriately be .set by agreement with the 

EWF to ensure that advance of the authorized amount would be at a rate 

minimizing its impact on IEG fund resources and at the same time per

mitting fulfillment of EWF objectives. 

It should be noted that an IEG policy decision to advance funds to a 

and create an EWF in the IHA would require consideration of factors such 

as: 

1. 	 An assessment of the immediate and long term impact on 

IEG' s fiscal position. 

2. 	 Understanding that IEG fund resources must finance: 

a. 	 The expired life (accrued depreciation) of existing IHA 

inventory of fixed assets transferred to the EWF. 

b. 	 The cost of additional fixed assets authorized for: 

capitalization by the EWF. 

c. 	 The cost of depreciation of EWF fixed asset inventory 

through EWF charges to annual user programs. 

3., 	'Understanding that EWF operates in competition with ilA 

employees, vendors and contractors for available IHA fund 

,resources.
 

4. 	 Controls required to assure that the authorized;level of EWF 

capitalization is not exceeded. 

5. 	 Controls required to assure that the EWF remains solvent and 

operates consistently:without gain or loss. 

6. 	 .LEG controls to assure that EWF cash and recerves are avail
'able and used only, for EWF purposes, including investment of 

reserves.
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7. 	 A determination that EWF expenditures for capital replace

ments be authorized within the management framework of the 

]HA or controlled throtagh IEG review at the Finance Ministry 

of legislative level, muLch in the same manner as justification 

of annual budget requests. 

8. 	 The real cost of the IEG of failure to provide for IHA equip

men, replacements essential to a sound road maintenance 

program. 

9. 	 The advantages accruing to the IHA through a controlled equip

ment management program associated with an EWF operation. 
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