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EXHIBIT 11-B-}

ESTIMATED BASIC MAINTENANCE EFFORT AND COST BY ROAD TYPES
‘ Crew-Duys and ES per Km per Year

TYPE | ROADS; ASPHALT-SURFACED, LESS THAN 10 YEARS OLD

BEST AVAILABLE COPY -

. T Moterte High
- - _ - Rainfall Zones
Work Rems : ¥ 3 '} R ¥ K L § - F K 1§
A. BOUTINE MAINTENANCE : . : ’ :
1. Eglace Paiching ys 0,878 1.250 1.250 1.250
Cost ES T 1.6 1,033, 80 1,033, 80 1,033, 80
= Bc-.-a.,-ﬂ * 0,080 0.290 0,290 0.290
ot ES .58 20,22 20.22 20.22
3. Culvert Maintenance R
. c‘(‘:'r.-:-gn . eus . - .e.000 . 0138 0.210
Cost ES e C10.07 . 14!.5’ 21.14
b, Culvert Repalr .
C'r'-'-dly- . 0,800 . . 0,300 0. 487 0.000
Cost ES © 139.43 T 5229 81.39 139.43
4. Ditch Maintenance I o
a, Primarvy Ditch
! uuch::.an - o.381 0.456 -
Cost ES - 70.36 - .21 -
) Hand .
“ Crow-days < 3.4% 0,262 0,210 3.49
Cost 3 220,11 16.50 13.22 220.11
D;j .
> s""""é!..ﬁn 0,938 0.628 1.562 1.875
Cost E$ 59.06 39.33 98.34 118.05
¢, Shoulder Grading and
Addition of Select Material -
Crew-days 0,084 0,084 0. 084 0.084
Cost ES 146,31 146,31 146. 31 146.31
* u. Bridge & Channal :
- '.B‘lll - . 22% of Rems 3a and 3b
Cost ES 12.61 ¢ 19,57 33.12 1.7 20.90 35.33
b, Other Miscellanscus :
Basis - 2,5% of Ramys ] through 4
Cost E$ 19.30 27. 77 32.69 34.74 37.28 42.43
B. PERIODIC MAINTENANCE
1. Sarface Maintesance -
Aorit sertce S |
Crew.days 0.2 0,200 - 0,250 0, 250 0.250 0.250 0.250
Cost E$ 285,66 385,68 - 1,107.08 1,107,08 1.107.08 1,107.08 1,107.08
b. Preparato . ) - -
e C::'ﬂh' .- - ., = 0,139 .. _0.139% 0,139 0,139 0.139 0,139
Cost E$ - - [ e T15.30 7715.%0 773.50 TI5.50 T75.50 775. 50
2, Shoulder Reconstruction . . C
Crew-days 0,200 0.100 X - | © e P - - - .-
Cost E$ . 55,28 27,62 - . - - - - --
COMBINED TOTAL 1,745.01 1,786,94 ~1.882.68 2,961.16 3,040.63 3,234,22 3,319.4 3,431.84 3,659.45
~ ROUNDED TOTAL E$1,745.00 E$1,785.00 E$1,885.00 ES$2,960,00 E33,040.00 K£$3,250.00 E$3,320.00 E$3,430.00 E$3,660,00

Dry Weasther Zones
With Desert Allowance

PR S S * S

0.625 0,625
540. 08 540.08
0. 040 0.040
2.85 2.83
0,050 0,073
5. 87 8.30
0,300 0,487
$7.13 88.%
0.132 0.136
25.13 25.89
0,077 0.070
s.10 4.63
0.312 0,775
20,66 51.31
<, 084 0,084
148.99 148.99
13,86 21.50
20,14 21.79
0,200 0.200
889.49 889.49
0,200 0.100
56.0% 28.03
1,785.35 1,832.30

£$1,785.00 E$1,830,00

Moderets Ralnial]l Zones

o i vig— —

0.623 e.873 o.073 .07
540,08 75611 73411 .10
0.040 0,088 ., 008 [ Y]
2,05 5.69 5.69 5.6
0.100 9,058 0.07% e.118
11.7¢ 6% 500 13,90
0.800 0.300 o %7 X
152,38 57.13 8.9 1158 1)
. o.381 0.456 -~
.- 72.54 %.52 -
1.049 0.262 0.210 3.4%
69.4¢ 17.%4 13.9¢ 231. 00
0,938 0.312 0. 778 [ X, ]
s2.11 20.66 i3 .1
0.084 0.084 o, 004 9. 80¢
143,99 140,99 14099 1489
.10 13.99 21,50 .0
24,69 27.12 39.681 34.2%
0.200 0,250 0.258 .29
289.49 LUL®  L111.86 1,158
- ©.139 0132 .. 0139
- 783.49 .40 . -m.e
1,937.84 3,021.3%7 3.106.42 3,3%.27
ES1.M0.00  ES$3.020.00 E$3,105.08 I$%,335.08

IL-B-}
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. L EXHIBIT m-B.-2
TYPE 2 ROADS; ASPHALT-SURFACED, 10 OR MORE YEARS OLD

L Modurate High Dry Westher Zoava Motorate Ralatell Tanse

.l 5 Weather Zones - i . Rainfall Zomes *~ Rainfall Zones With Desert Allowence
Werk Zemn [ 3 T 3 | ¥ -3 7§ ¥ ;3 N M ¥

A. ROUTINE MAINTENANCE -

1,000 1,000 0 . 1,750 0 - 1.7%0 2,500

Crew-days Z." 1,000 = . » N 2,500 2.500 1.000 1.000 1.000 1.7% 1.798
Cost E$ 827.04 ' “7_.“ S .o 827.08° N 19“7.32 : 1,447,32 - 1,447.32 2.067.60 2,067.60 2,067.60 864.13 864,13 864.13 1,512.23 1.512.23
2. Brush Cantrol . R - en . L o :
Crew-days 0,040 . 0,040 . 0,040 - 0.080 ° - 0.080 0,080 . 0.29%0 0.290 0290 0,040 0,040 0,040 0. 000 o, 000 .0 .
Cost ES : 2.79 - .79 19 5.58 S.58- - 558 20,22 20.22 20.22 2.8 2.85 .85 S. 69 5.69 5.4
3, Culvert Maintenance o . Lo . Lo LR e
. Culver: Cleaning g e - o e
Crew-days L 0,018 T - 0,088 . 0.100 0,138 0.210 0.050 0,078 0,100 o, 838 o073 o118
Cost ES S 1488 T8 54 10.07 18,39 21,14 8.86 8.80 11.74 6.0 .0 5.9
b. Culvert Repalr t o CELT
Crew-days S 0,487 - | 0,300 - 0,300 0,467 0.800 0.300 0.467 0.800 0.300 o, 447 a8
Cost ES 81.39 . 52,29 - 52.29 81,39 139.43 57.13 88,94 152,33 57.13 8. 9% 12,98 ..
4. Ditch Maintenance ST
a. Primary Ditch B
(f) Machine ) s o < =
Crew-days 0.132 - 0,381 0.381 0. 456 - 0.132 0.136 - e, 381 6. 4% N -
an Comt ES T 24,38 © 70,36 70.36 84.21 - 25.13 2s5.89 - T2.54 sh. 02 = -
Hand N . T <
Crow-days . 0,077 - 0,262 . 0.262 0,210 3,496 0.077 0.070 1.049 0.262 0,210 3. 496
Cost ES 4,33 16.50 - 16.50 13.22 220.11 5.10 4.63 6%.44 17.34 3.9 23104
b. Secotdary Ditch : T
Crew-days - 0,312 - 0.2 . 0,623 1.562 1,875 0.312 0.7718 0.938 e,312 a.718 .. %
Cost ES 19.64 - 19.64 - 39.35 98.34 118.0% 26.66 51.31 62.10 26.66 1.5 42.39
c. Shoulder Grading and addi-
tion of Select Material B Lo )
Crow-days T 0.084 0,084 - . 0,084 . 0,084 . 0,084 0,084 0.084 0.084 0,084 0.084 0,004 o, 8hd 8,000
Cost ES . 146,31 146,31 - 146.31 . 146,31 146,31 146.31 146.31 148.99 148.99 148.9% 148.99 148.9% la»
S. » ' - L . . .
a. Bridge k Channel . .
Basts R ) © 22% of Rems 3a and 3h
Cost ES 12.6 12.72 19.57 322 13.72 20.90 35.33 13,8 21.50 36.30 13.99 21.%9 .9
b, Othar Miscallanecus . : .
Basle = - 2.5% of Itams 2 through 4
Cost E3 27.06 - 44,09 45.86 30.73 60.57 63.12 68.32 28.39 29.89 32.7% 37.01 41T. 9% $3.3¢
B. PERIODIC MAINTENANCE )
1. Asphalt Surface Maintenance
a. Seml o
Crew-days 0,200 . L 0.25%0 0,250 0,250 0.250 0.250 0.250 0.200 0.200 0.200 0.250 o258 250
Cost % 88s.46 ’ . 1.:07.08 1,107.08 1,107.08 1,107, 08 1,107.08 1.107.08 295.49 895.49 395.49 1,119.3 1,119.3 L%
b. Preparatory Leveling o Pl
Crew-days - 0. 139 0,139 0.139 0,139 0.139 0.139 - - - 0.139 8,139 19
Cost ES - . T15.56 T15.%6 TI5.56 T8, 56 775,56 T75.56 -- - - 783.48 78348 .0
2. Shoulder Reconstruction : S T
Crew-days 0,200 0.100. . - - - - - 0.200 0.100 - - - e
Cost ES 58,25 27,62 - - - - - =~ $6,05 28.02 == - == L=
COMBINED TOTAL 2,062.91 2.104.89 . - : . 37824 3.995.98 4,379.63 4,491.54 4,719,153 2,129.64 2,170.44 2,2715.9 3.001.68 3,008 %4
ROUNDED TOTAL £$2,060,00 E$2.105.00 - ul],']os.ooﬁ ns,n_o.oo E$3, ”S.W E$4,380.00 E3$4,490.00 ES$4,720.00 £32,130.00 E$2,170.00 FE$2,275.00 £$3,000.90 ES3, 8900




- EXHIBIT m.B-3
"!PE! ROADS: GRAVI:L—SU‘RIACI:D. ADT 100 OR MORE

ioa.m. - .'; » g

: Tt pey L A . Dry Westher Zoses Moderste Relafall Zerse
T N Rn.lddl Zones - Rainfall Zones With Desart Allowsacse mmh;
Work Itemns : e J A K 3 M ' K . M M
i. Sarface Maintenance x
&, Surface Grading . X
Crow-days T 2,121 - 2,306 2.106 2,106 2,440 2.440 2.440 2,123 2,121 2134 -
- Cost ES. T3 383.94 383.94 388,94 464,55 464,55 464,35 403.52 405, 02 493.62
b. Spot Regraveling T I . s
[ 0,431 0,368 - 0.334 - 0, 518 0.397 0,397 0,431 0. 368 0,334 0.431 0, 368 8, 5%
Cost E$ 1,150.13- - 982.87 uz.u . 1,383.50 1,167.16 1.060,32 1.160.70 991.04 899.48 1.160.79 o91.0¢ ”m.e
2, Brush Control N .
Crew-days 0.040 - 0.000 0.2%0 0.290 0.2%0 0.040 0,040 0.040 0. 880 0. 000 o, 000
Cost ES 2,79 ¢ 5.5. 20,22 20.22 20,22 2.85 2,88 2.8% S.69 s.69 5.69
3. Colvert Maintenance S o
a, Culvert Clsaning ‘ -
Crew-days 0,050 . 0."5( 0.100 0,135 0,210 0.050 0,075 0,140 0,038 .0 (X113
st E$ 5.08 11,88 10.07 13.59 21.13 s.87 8.80 11.74 6.46 s.08 1. %0
b, Culvert Repair - s )
Crew-days 0,300 - 0.800 0,300 0,467 0. 800 0,300 0.467 0.8300 0,300 0,467 .080
Cost ©% 52,29 0 139.43 52.29 81,39 139.43 $7.13 88.94 152,38 s7.13 4. 9% 11 % 1)
4. mkm R
a, mar
1) Mu:‘iu S
Crew-days 0.132 - 0,381 0.436 - 0.132 0.136 - 0, 381 0,45 -
Cost E$ 24.38 - - 70.36 84.21 - 25.13 25.89 - T2.54 9%.852 -
{11} Hand . Tl
Crew-days 0,077 3,49 0.262 0.210 3,49 0,017 0.070 1.049 0.262 e.210 3.49%
Cost ES 4.05 220,12 16.%0 13.22 220.11 s.10 4.63 69.44 17.34 13.9 23144
b. Secondary Ditch . o -
Crew-days - 0,312 0.775 0,938 0.625 1,362 1,875 0.312 0.775 0.938 0,312 178 o, 8
Cost E$ 19.64 48.7% 59.06 39.38 98.34 118,05 20.66 51.31 62,11 20.64 51.31 2.1
S. Miccellaneous Maimtenance s
a, Bridge & Channel RV B f S e AR
S . A - 22% of Rems 38 and 3b
Cost ES 12,62 . 19.57 32,89 - 12.72 19.57 322 13.72 20.90 35.32 13.8% 21.50 36.10 13.99 21.50 %.49
b. Other Miscallaneous . -
Basis . 2,5% of Rems 1 through 4 )
Cost E$ 43.02 40.09 40;30 a.n 40.38 «.99 49.53 46.68 49.20 43.55 40.9% 41.56 43.61 44,26 %%
B, PERJODIC MAINTENANCE
1. Gravel Resurfscing -
Crew-days 0,354 - 0.462 0,400 0,354 0.554 0.477 0.431 0.462 0.400 0.354 0, 462 o400 o, 3546
Cost E$ -t ﬂl,l z,sn,q 2,281.9% 2,978,418  _ 2,578.49 __2,281.9% 3,371,21 _ 3,074.85 _ 2,778,32 3,016.27 _ 2,611.49 _ 2,311,17 _ 3,016,27 _ 2,611,49 _ 2,301,17
COMBINED TOTAL 4,744, 51 4,241.69 3,975.43 4,746.44 4,253.76 4,07T1.70 $.615.69 5.009.50 4,831,.04 '4.815.67  4.,311.95 4,051.35 4,010.21 4,324.77 4 162,97
ROUNDED TOTAL E3$4,745,00 [E$4,240.00 ES$3,975.00 E$5,615.00 E$5,010.00 E$4,830,00 E$4,815.00 E$4,310,00 F$4,050.00 [E$4,820.00 E$4.321. 00 £94,165. 99

r.u.us.oo" E$4,255.30 E$4,080,00
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(e Ui [ EXHIBIT MI-BeA
TYPE 4 ROADS; |

VEL-SURFACED, ADT LESS THAN 100

Dry Weather Zanes Moderste Ralnfall Zowes -
Desg: .

e e - menli e — S —

Work Rems

A. ROUTINE MAINTENANCE

1. Surface Malntenance
a. Suorface Grading

Crew-days v 1.167 1.167 1.167 1.500 1.5 1.508
b, Spot R Com . 2 222.19 222.19 222.19 288.59 205,59 283,59
N sgra .
Crew-days .. 0.289 .. - 0,264 0.259 0.218 0,201 0.259 0.218 o.201
Cosz ES 691.78 .- ) 770!. 10 587.08 541.30 697,50 587.08 41.39
2. Brush Contro] RN ot PN
Craw-days - 0,980 - 0.290 v, 040 0.040 0, 040 0.080 0.080 0,000
Con}:’ 2 5,88 - 20,22 . 2,88 2.8% z.e8 5.6% 5.69 5. 69
3. Culvert Maintenance . .
a. Culvert Cleaning . L y
Crew-days 0,135 . 0,210 0.050 0,075 0,100 0.038 0,075 0.115
Cost ES 13.59'. 2114 5.87 a.80 11,74 6.46 s.80 13,50
b, Culvert X B B L
Crew-days . 0.467 0.800 0,300 0,467 0.800 0,300 0.467 0,800
Cost ES$ . 81,39 139.43 $7.13 38.94 152,38 57.13 83,954 152,35
4. Ditch Maintenance L
A, (Pﬂm-" Ditch -
Crew-days - 0,486 - 0.132 0.136 - 0.381 0.456 -
Cost £ 84,21 - 25.13 25.89 -- .54 86.82 -
(1) Hand . ; ‘ o
Crew-days - 0.210 - 3,496 0.077 0,070 1. 049 0.262 0.210
Cost ES - 513,22 220,11 .- 5. 10 4.63 69.44 17.34 15.90
b, Secondary Ditch R N
Crew-days 1.562 1,878 0.312 0.77% 0.938 0.312 0.718
Cost E$ 98.34 118,03 20.66 s1.3 62.11 20,66 51.52
5. ' «cellansous Maintanance : S RIS : .
2. Bridge & Channel " ‘ D i
Basis -22% of tems 3a and 3b d
Cost ES 19,57 . 33,22 - 1MT2 20.90 35.33 13,86 21.50 36,10 13.99 21.50 36,49
b, Other Miscellansous ) AT N - L .-
Basis - FER TR T 2.5% of Items 1 through 4 g
Cost ES 25.41 U420 25,74 - 28,47 27.50 35.24 35,53 34.61 37.88 25.91 24.79 26,55 29.07 28.20 2.3
B. PLRIODIC MAINTENAACE ol ’ '
“1. Graval Resurfacing Co .
Crew-days 0,277 0,231 0.215 - 0,277 0,231 0.21% 0,369 0,323 0,292 0,277 0,231 0.215 0.277 0,231 0.21%
Cost E$ 1,785.60 _ 1,489,08 _ 1,385, 1,795.60 __1,489.08 _ 1,385.94 2,378.65 _ 2,082.13 _ 1,882.30 1.808.45 _ 1,508.13 _ 1,403.67 _ 1,808.45 __1,508.13 _ 1,4063.67
COMBINED TOTAL 2,839.8° 2,500.66 2,474.33 . . 2,965,47 2,636.15 2,700,02 3,849.19 3,522.23 3.470.62 2,884.65 2,546,141 2,528,30 3,014.42 2,685.9% 2-7‘0-“
ROUNDED TOTAL . E3$2,840.00 E$2,500.00 :32.415. 00 ' E$2,965,00 E3$2,635.00 E$2,700.00 [E$3,850,00 E$3,520,00 E$3,470,00 E$2,885.00 E$2,345.00 E$2,530.00 [E$3,015.00 E$2,485.00 ES$2,765. 90

OI-B-4
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B e e s P
 TYPE 5 ROADS; GRAVEL-SURFACED, FEEDER

2. Brush Control

3, Cnivert Maintenance
a, Culvaert Cleaning

4. Ditch Maintenance

16160

a, Bridge &k Channel

B, PERIODIC MAINTENANCE
1. Gravel Resurfacing
Crew-dsys
Cost ES
COMBINED TOTAL °
ROUNDED TOTAL

- 0,878
0,194
230.63

" 0.040

0,262

- 16,50

L 0.312

- 19,64

1372

0.208 S eam
147,42 578,83 995,36
1,251.42 U 1aTRe.96

E$1,725.00

s U
LSk
T 0.2y
36191
< 0,290
20
20,100 - -
10,07

0.300
Lsh29

6.381
70,36

CFlam
- 218.29

0.436

0,210
15.22

0.781
49.17

20.90

0.242
86960

1.632.13
£$1,630.00

L eiam0
261,84

0,290
©20.22 -

;13,59

0.467
sl

ll!.l'
“0.198

2 295,39
0.2%

.. 20,22

T 0.210
RS Y L

- 0,800
139.43

3,49
220.11

2,938
59.00

38,32

0,219

786,95

) 1,735.91
£$1,735.00

0.875
166, 59

0,194
234.9

0,050
S. 87

0.300
57.13

0.152
25.13

0.077
s.10

0,156
10.33

750,03

1,271.83

0,878
166,59

0,164
198.61

0.040
z.88

0.467
88.94

0,136
25.89

0,070
4.63

0,388
25.69

0.173

623.82

1,167,32

0.875
166.59

0,151
182.07

0. 040
2.88

0,100
11.74

0,800
152,38

1,049
69.44

0.469
31,03

36.10

1,233.34

E$1,270.00 E$1,165.00 £E$1,235.00

1.128
214,19

0. 194
M.

0.080
5,69

0,088
6.46

0,300
57,13

0,381
T2.54

0.262
17,34

0, 156
10,33

13.99

0,208
350,03

1,382.64

1,128
214.39

0. 163
98,61

0,060
S.¢9

0.978
8.80

0,467

0.456
06.82

8,210
13.90

0,388
2s.69

2)1.50

0.173

$23.32

1,287.%

SModerste Raiafall Zones
—ey b Deay;

1,123
214.19
o185
1.7

o, 008
S.69

6118
13,58

8. 800
152.3%

3. 4%
31.4¢

[ X 1]
.08

e.161

1,648.13

E$1,385.00 E$1,290.08 K?1.430.08
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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
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Work Items

: Imﬂ' m-n-&
'l'm 6 ROADS cuvm.-mn\c:n. mm: 'ID TRAI'I‘IC STANDARD

A, ROUTINE MAINTENANCE

1. Surface Maintanance
a, Surface Grading .
Crew-days 0,788 0.788 0.788 0.584 0.524 0.584 0.750 9.758 0788 -
Cost ES 143,53 145,83 145.53 111,19 111.19 11,19 142,79 12,79 ia.n
b, Spot Regraveling - -
Crew-days . 0,172 0, 146 0.132 0.130 0.109 0.100 0.130 o, 109 . 6109
Cost E$ - 208,48 173,57 156.93 157,44 132.00 121.10 157.44 132,00 e
2. Brush Control : N o
Crew-days 0,290 0.290 0.290 0, 040 0. 040 0.040 0,080 0. 008 e.ale
Cost E$ 20.22 20.22 20,22 2.88 2.85 z.88 5.69 5.69 5.6
3, Culvart Mainterance
s, Culvart Cleaning 0 : .
Crew-days 0,050 . 0,100 -0, 138 0.210 0,050 0,075 0.100 0.033 0.075 8113
Cost E$ 5.03 -10.07 13,59 2).14 5. 87 8.80 11.74 6.46 8.80 15.9
b, Culvert Repeir I B B i .
Crew-days 0,300 - 0,300 - 0.467 0,800 0,300 0.467 0.800 0,300 0.467 0,000 -
Cost E$ 52.29 - 52,29 81.3% 139,43 57.13 88, M4 152,35 s7.13 8.9 1.9 -
4. Ditch Maintenance - N
a, (}:;-lmry Ditch el
. - .
Crew-days 0.099 0,342 - 0.099 . 102 - 0.286 0,342 -
Cost E$ T ll-u 63.16 .- 18.83 19.02 - 34.45 65,11 -
Crew-days 0,08 0,158 2.622 0,053 0,052 0.787 0.1% .15 2,622
Cost ES 3,63 993 165. s.44 3.4 5.21 12.9¢ 190.46 173.9%
s. Miscell Mal : S .
a, Bridge & Channel o PR D -
Basis N . - R B - iuln-u 3. uﬂ n . .
Cost E$ 12,61 T 19,87 : (12,72 l9. .zz Il.?l 20.90 35,32 13.86 21.50 36,10 13.9 21.% %. 4
B. PERIODIC MAINTENANCE )
1. Gravel Re ) - . o
Trew-days 0. 138 0,116 0, 108 0,138 0,116 0,108 0,134 _ " 0,162 0. 146 0,138 0,116 0,108 0.138 o116 o, 168
Cost L3 41!.!2 416.83 383.08 495.89 416,83 388,08 662,18 ° 582,12 524.63 497.61 418.28 389.44 491.61 418,28 —_—3
COMBINLD TOTAL 852.94 787.67 849.54 924.70 865,12 1,000,356 1,172.65 1,110.43 1,208.28 868.64 805,42 829.98 948,54 93,57 1.096.9¢ -

ROUNDED TOTAL E$ 835,00 E$ 790.00 E$ 850,00 E$ 925.00 E$ 865,00 ES$1,000.00 ES$1,175.00 .£31,110.00 E$1,210,00 E£$ 870,00 £% 205,00 E$ 830,00 B 950.00 ES 295.00 K$1.095.88

m-B-
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EXHIBIT I1I-D
CANDIDATE ROADS - 1972/73 SYSTEM

.ROUTESAND SEGMENTS TRAFFIC VOLUME, CONDITION RATING, MAINTENANCE TYPE AND COST

I-‘:nanchl Costs in 1972 Ethiopian Dollars

Route and” . . : - Basic R ) Special Maintenance
Segment - RS o © ' Condition Maintenance Cost/km Cost
Number -~ "_Route - Rating - - Type : E$ . Description
DISTRICT 20 - ALEMGENA
- Addis Ababa to boundary
Welo Piovince . . . R
) s 5-30. .25 - 341 ¢ ‘3. 3,430
- (Sendafa = km 38) "30-.38-" .~ o S 4 3,320
e 38~ 67 " 3 3,430 -
67- 175 - 3 3,320
- N "75 - 108 4 3,430
: C . -108 - 113 4 3,320
(D, Berhan = lrm 130) 113'=130 R 3,430
. ’ ’ 130 -136° B RSN 3,320
S S e 136 < 171 '—‘“35 1125 2 . 3,660
; Plving in progreu by DIL .7 171 =195 .6 4,830 Extensive retahzlng wau -udu, 3 tunnels with 33,160
in72/73 B R ) L : . water problems. -
195 -« 220 7 : : - 6 4,830 Retaining wall ST 7.250
S 220-240. .. 20 ¢ 1257 - 4 5,615 Flood damage repair - 35,995 .
-240 - 338 - 98- 125 - 4 . " 5,010 . Flood damage repair 13,590
B S niriena i she 2l 2. 4,720 - : .
‘02" (Chancho =km 35) - - - 10 - - v 255 ‘3. "3,430 :
©.03.: (Fitche Jct, =km n3y: ~35-149 114 31, 3,430 Note: Cond. 3 km 35-70; Cond, 1 km 70-149
04 : - 149 - 180 31 R ©. 3,320 :
0s 180 - 186 6 1 o 3,430
03 0 06 (Blue Nile Gorge km 185-230) 186 230 T 44 3 leHM o 3.660 Renining wnll. slide repairs, and ditches and 95,953
. (Dejen = km 230) - X R drdm X
Addis Ababa to Awash
Station (Harerge Bdry.)
04 0 01 . :
02
u3 R
04 (Debre Zeit = km 45)
0s {Modjo = km 72)
06 (Nazreth = km 99)
07
08
09
10 ] RN
11 o T
¢4 012 (Awash Sta. = km2202 - 190 - 225 -
Awash R, Br, on new R
location = km 225 i)
Addis Ababa - Ghimbhi .
05 0 01 - T w30 23 664 - 3 1-HR .. - 3,430 .- - TR .
02 w300 1190 .89 . 383 3/4 1-HR . 3,430 - “'Note:' Cond. 3 km 30-60; Cond. 4 km 60-119
03 (Agerehiwot = km 125) ~- 119 =126 4 1-HF 3,320 -
04 " {(Guder = km 135) 126 - 140 4 3.HR 5,010
05 - 140 149 4 3-HM 4,830
06 349 - 306 4 3-HR 5,010
07 ’ 306 .- 311 | 4 3.HM 4,830
08 {Lekempty = km 334) - - =311 +.334 . - 4 3.HR 5,010
09 . © 33427355 2 3-HR 5,010 .
10 - 35E7.73627 2 3-HM 4.830 ' Excess brush - - 195,
11 362 - 405 2 3.HR 5,010 Slide problems: Excess brulh 10, 201
12 405 - 411 - 2 3-HM 4.330 Excess brush 165
05013 (Ghimbi = km 440) - 411 - 440 - 2 3.HR 5,010 Slide problems: Excess brush 9,811
06 0 01 Modjo - ..wash R, Bridge 72 - .95 1 1«MF 2,960

Totad ..
Cost/km
—E8

149, 080

128, 000
148,295
504, 480

37,760

85,750
391, 020
102, 920

20, 580
256,993

46,480
48,020
43,160
76.368

13,720

82,080
18,240
74, 000
71,400



¥

Route and -0

Segment

“XNumber "

<, . Addis Ababa < Ghibi R, Br. _

-07

P 02 B P
I4 1 01'- | Tet to Mehal Moda
erre Berhan Agkobor

16 0 01
28.0 01

02
49 ( 01

02
03

04 v (2
08 1 01
032 01
03 3 01
031l 01

62
0l 0 61}

T Debre Barha.n

 Tarmaber - S

176)

A emgena (-.vl{G.lfllv\R‘lBi“.

.. Tarmaber - Molale -

Jthar

3

Access Roads ' .’
Koka Dam Access Road |

Sodere Spur

Debre Libanos Road
Cement Quarry Road
Mukutere - Alem

DISTRICT 21 - ASMARA

Asmara to Prov. Bdry,
ZAE}Ent [_ﬂn. §§ri.[

(Decamere = km 40)

(Senafe = km 135)
(Prov, Ddry, = kp '5¢)

6-19 R
) 5
24 -2 55

i 55299
.99 - 115

‘59 -.°75

Segment .

km to km -kms. ADT Rating

197247

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

99 - 116 - 17
116 -'124 -8
124 - 138 14’
138 - 150 12
150 - 162 ' - ‘12

162176 14
19- 60 41

“0-7 59
ol
0--

135158

5602 et
602
©0 602
214
2214
214
214V

B . Basic Special Maintenance
1972 Condition Maintenance = Cost/lkan
Type - E$ . Description
-3 . 1=HR 3,430 .
©3 ~1=-HR. - ‘3,430 -
4 . 1=HF 3,320
3 2.HF " 4,380
3 Ve 2sHR D . 4,490
4 Tt 3.HF - 5,615
4 3.HR 5,010
4 3-HR 5,010 .
4 - 3.HM | 4,830
2 “orleMR 7 3,040 . -
L4 3-MR . 4,255 .
o
4 :
4
‘5 -

095

1602

WWW W W W W

EXHIBIT 1.D
(Continued)

2-MM
2-MR

3,780
3,780
3,995
3,780
3,995
3,780

Retaining wall
Retaining wall

- COMBINED TOTAL, DISTRICT 20

- 15,499
9%

51,680
34,040
66, 430
60,120
67,380
70, 140

205,410

115,864

001 35,081

69, 4c0

9.001 85,341

50, 530
94,875

16,300

10,350
9,780

42,560
18.240
14,640
37,49

22,200
E$6, 994, 426

. 133,300
" 105,840 -

8,700 128,550
3,480 - 51,420

86,940



ST

11

17

17

50
S0

12
01
11

O w o oo o

0}
02
03
0s

01
02

01
01
01

(Keren = km 91)

{Akordat = kan 173)
(Teseney Jct, = km 349)
(Sebderat = kan 384)

Adi Ugri - Areza

(Areza = km 42)
Terramini -~ Decamere

Massawa - Agip
Massawa - Gurgussum
Teseney Access Road

1972

P2 82,
-~ 82 =115

‘0.7

T« 15
15 - 20
20- 30
30- 43
43 - S5
55 - 67
67 - 89
89 . .93
93 - 98
98 - 103

- 103 - 115

o-22
34 40,

0. 4

41-.66 .
166770
7075

75 =91

91-.98
98 - 108

108 - 130

130 =173
173 - 259

1259 - 349
349 - 384

0--11

11.:16
16 = 22

" 22226

26 - 42
0. 22

22 <30

‘0~ 6
0- 8

0- 6

BT .
RN AR |

© -

462
503

- 503
503

503

- 503

243

. 243

243
243
243
243
243

243 .
. 243

243

243

243

EXHIBIT UI-D
{Continued)

. Condition Maline'mnce

Rating Type

-t pt b

-t s

““‘.’-n—n—‘.—-n—‘a—-—-

o = N BN VG

s gt ot bt NN G e et e e g

2-MM "
2-MM
2-DM
2.DFd
2-DR4
2-DF4d -

2-MF
2-MR
2-MM
2-MR
2-MF
2-MR
2.MF
2-MR
2-MM
2-MR
2-MF
2-MR

2-MM
2-MR
2-MM

2-MR
2-MM
2-MR
2-MM
2-MR
2-DMa
2-DRd
2-DFd
3-DRd
4-DRd
4-DFd
4-DFd

5-MM
5-MM
5-MR
5-MM
5-MR
5-MR
5-2MF
2-DFd
1-DFd

4-DF4

"Basic

Cost/kamn
B > S

ecial Maintenance i
Description

Retaining wall
Retaining wall

COMBINED TOTAL, DISTRICT 21

1,450

1,169

6,380
1,740

7.250
1,450

‘94,270
45,360
25,710

154, 580
107,125
15,120
21,425 .
60,400
15,925
21,706
. 46,060
185,330 .
218,870
259,638 -
100,975

T

13,860
.48

7.

- 5,620
20,160
R AT
30580
S8
14,280 ..
17,319
E$2, 983,445




91

Route and
Segment
Number

03

27

ol

01
03

05

0l
02

Route

DISTRICT 22 - GONDER

Tigre Prov. Bdry. to
Sahir r

(Debarek = km 430)
(Dabai = km 455)

(Gonder = km 530)
(Axego Jct. = kmn 541)

(Adis Zemen Jct. = km 624)

(Bahir Dar and Prov., Blry, =
km 705)

Gonder Alrport -~ Gorgora

(Gorgora = km 60)
Gonder - Setit

DISTRICT 23 ~ COMBOLCIA
Shoa Bdry. to Tigre Bdry.

{Combolcia = km 375 South)
(Combolcia = km 702 North)

(Dessie = km €80)

{Hayk = km 651)

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 - 610
610 - 624

624 - 668 -

668 - 697
697 - 705

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

- 20
20 - 25

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

1972
kms ADT
1 68
20 68
14 68
5 68
46 68
1 68
9 68
5 68
10 68
48 57
6 57.
47 57
2 185 .
2 185
6 185
5 98
4 98’
35 98
4
15 4
14 4
“ 39
29 39
8 39
5 4%
9 47
é 47
5 47
35 47
20 6
5 6
12 125
10 125
15 125
5 163
17 163
10 143
13 143
11 143
14 143
5 143
18 143
[ 143
6 143
14 138
7 138
7 138

Condition
Rating

OO b NNNAARARANNNNBNSISE bbhddbdbddddd
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EXHIBIT HI-D

(ContHnued)
Basic fal
Mainterance Cost/km

Type ES Description
4-MM 2,700 Slide remwval
4-MR 2,635
4-MM 2,700 Slide removal
4-MR 2,635
4-MM 2,700 Slide removal
4-MR 2,635
4-HM 3,470 Slide removal
4-HR 3,520
4-HM 3,470 Slide removal r.ad r>taining wall
4-HR 3,520
4-HF 3,850
4-HR 3,520
2-HR 4,490
3.HR 5,010
2-HR 4,490
1-HR 3,430
1-HR 3,430
3.HR 5,010
4-HM 3,470
4-HR 3,520
4-HM 3,470
4-HF 3,850
4-HM 3,470
4-HF 3,850
4-HR 3,520
3-HF 3,850
4-HR 3,520
4-HF 3,850
4-HR 3,520
6-HR 1,110
6-HM 1,210

COMBINED TOTAL,DISTRICT 22

3.HF 5,615
3.HR 5,010
2.HR 4,490
2-HF 4,380
2-HM 4,720 SHde problems
2-HM 4,720 Retaining wall
3.HM 4,830
A.HR 5,010
3.HM 4,830
3.HF 5,615
;:E;‘ ;' g:g Retaining wall and flood dariage
3.HM 4.830
3-MR 4,255
3-MM 4.080
3-MR 4,255

1,862
2,363
7,700
1,520
6,720

9, 001
2,900

47,300
90,100

67,39




EXHIBIT OI-D
(Continued)

Baslc ____Mu_ll_ﬂﬂ-____w Temnl
ey 1972 Condition Malntenance Cost/km Cost/ina

oLk Route  kmtolm Jons ADT . _ Rating Type ES§ Description = __B__
30 (Woldia = km 559) 567 -~ 559 8 138 4 3-MM 4.080
31 S 559 - 528 31 138 4 3.DM 3,975
32 528 -~ 521 7 138 4 3.DR 4,240 Flood damage 24,700
33 (Kobo = km 510) 521 - 510 11 138 4 3.DF 4,745 Flood damage 38,800
34 510 - 478 32 138 4 3.DF 4,745 Flood damage 74,168
35 478 - 463 15 138 4 3-MM 4, 080
36 . 463 - 442 21 138 4 3-HR 5,010
03 0 37 (Prov. Bdry. = km 435) 442 - 435 7 138 4 3.HM 4,830 33.810
Combolcia - Asseb
02 0 01 375 - 397 22 28 2 2-MM 3,995 87,898 -
02 - 397 - 402 5 28 2 2-MR 3,780
03 402 - 412 10 28 2 2-DM 2,200 Note: Traffic shown is estimated ADT aftar
c4 (Batl = kmn 416) : 412 - 416 4 18 2 2-DR 2,105 opening of Awash .. Tendaho Hwy.
05 416 ~ 440 24 18 4 3.DMd 4,050 .
06 (Mile = kom 515) 440 -~ 522 82 - 17 4 3.DFd 4,815
07 522 - 640 118 - 181 2 2-DFd 2,130
08 640 - 650 10 - 181 3 2-DRd 2,170
09 650 - 665 - 15 .. 181 3 2-DMd 2,275
10 665 - 675 10 181 3 2-DRd 2,170
11 675 -710. . 35..- . 181 3 2.DFd 2,130
12 710 - 760. . 50 . 181 3 2-DRd 2,170
02 0 13 (Asseb = Lm 860) 760 - 860 .100 -. 181~ . 2 2-DFd 2,130
02 1 01 Asseb to Airport 860-875 15 - 39" - 2 2.DFd 2,130
COMBINED TOTAL,DISTRICT 23
DISTRICT 24 - ADIGRAT
Welo Bdry. to Eritrea Bdry.
01 0 38 435 -~ 424 11 143 3 3-HM 4, 830
39 (Maychew = km 418) 424 - 415 3 143 3 3-HR 5,010
40 415 - 364 51 143 3 3.HM 4,830
41 364 - 357 7. 143 3 2-HM 4,720
42 357 - 345 12 143 3 2-MR 3,780
43 345 - 340 5 143 3 2-MF 3,705
44 340 - 335 5 143 3 2-MR 3,780
45 335 . 331 4 143 3 3.MR 4,255
45 (Quiha = km 309) 331 - 309 22 143 3 2-MR 3,780
47 305 - 295 14 69 3 2-MR 3,780
48 295 - 282 23 69 3 4-MM 2,700
49 282 - 270 12 69 3 2-MR 3,780
50 270 - 265 S 69 3 2-MF 3,705
51 265 - 260 5 65 3 2-MR 3,780
52 : 260 - 250 10 69 3 2-MM 3,995
53 250 - 225 25 69 3 2-MR 3,780
54 225 - 220 5 69 3 4-MR 2,635
55 220 - 210 10 69 3 4-MM 2,700
56 (Adigrat = krn 195) 210 - 195 15 69 3 4-MR 2,635
57 - i95 - 186 9 106 1 1-MR 3,040
58 : 186 - 182 4 106 1 1-MM 3,250
S9 182 - 175 7 106 1 1-MR 3,040
01 0 60 (Eritrea Bdry. = km: 158! 175 - 158 17 106 1 1-MM 3,250
Eritrea Bdry. - Begemdir Bdry.
03 0 69 115 - 125 10 243 3 2-MR.- 3,780
59 125 < 132 7 243 3 3-MF 4,745
S8 132 - '35 3 243 3 3-MM 4,080
57 135 - 150 15 243 3 2-MM 3,995
56 (Adi Abun = km 156) 150 - 1¢0 10 243 3 2-MR 3,780
55 (Axum = km 177) 160 - 177 17 79 3 4-MR 2,635
.. 54 177 - 209 32 79 3 4-MR 2,635 ;
‘53 209 - 214 5 79 3 4-MF 2,965 14.825
52 214 - 220 6 79 3 4-MR 2,635 15,810
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03 0

03 0
23 0
510

EXHIBIT 01.D

{Continued)
: Basic eciz]l Mairtenance
N Segment 1972  Condition Maintznance Cost/kn
Route ‘kmtolm kms ADT Rating Type ES Description
_ (Enda Selasse = km 239) 220-239 , 19 79 3 -MF 2,965
K S , 239-257 18 79 3 4-MF 2,965
: . . 257.- 262 5 79 3 4-MR 2,635
L ~262-281 19 79 3 4-MF 2,965
. (Tekeze R. Br. = km 294) 281 -294 . 13 79 4 4.MM 2,700  Slide removal 5,256
. 0=.51 . 51 19 4 4-MR 2,635
" s1- 59 8 19 4 4-MM 2,700  Slide removal 5,667
‘ ) 59 - 66 7 . 4 4-MR 2.635 .
. Lol MR 66 - 96 30 4 “4-MM 2,700 SHde removal 11,706
" (Adl Abun = km 103) : 96-103 - 7. 4 4-MR 2,635
Quiha ~ Mekele . - B RS IR .3 - 4-MF 2,965
- (Mekele = km 10) .- . 3 Ti4-MM 2,700
Mekelev- Maimekden -4 5-MM 1,405
- Adi Abun - Adwa 4 - 4-MF - 2,965 .
' ' ’ - COMBINED TOTAL, DISTRICT 24
" DISTRICT 25 - DEBRE MARKOS -,
Dejen to Bahir Dar e TR
. (Dejen = km 230) 230 - 256 4 3.HF 5,615
" - (D, Markos = km 300) 256.-7300 7 4 3.HR 5,010
RS 300 - 368 4 4-HR 3,520
’ i . 368 -.3817 .. 4 4-HF 3,850
381-389. .. 8 4 4-HR 3,520
389 -394 .0 . 4 4-HF 3,850
394 - 402 4 4-HR 3,520
402 - 410 4 4-HF 3,850
e e i 410 - 465 4 4-HR 3,520
. (Dangla‘= km 485) 465 - 487 . 4 4-HF 3,850
. S L 487 - 500 4 3-HR 5,010
500 - 510 .- -, 4 3.HF 5,615
510 -'515 4 3-HR 5,010
. 515 - 540 - - 4 3-HF 5,615
S - 540 = 555 _ . 4 3-HR 5,010
(Bahir Dar = km 565) 555 - 565 - -4 3-HF 5,615
Dejen - Bichena ) 237-268 7 5 5-HR 1,630
Bahir Dar - Tis Abat Sz 0= 30 4 5-HF 1,725
' ' COMBINED TOTAL,DISTRICT 25
DISTRICT 26 - DIRE DAWA - -
Awash R. Br. to Jijiga i . ] . )
225-230 5 196 4 3.MM 4,080
230-250 20 196 . 4 3-MF 4,745
gzg - ggg lg :gg : ;:MR] ™ :‘ggg Brilt as an S, T. T. road but classified as Type 3
265 - 280 15 196 4 I-MF ".“5 because of width, traffic and necessary mainte-
280-285 . 5 196 4 3-MR 4,255  Dance.
. 285-300 15 196 4 3-MF 4,745
(Mieso = km 302) 300-310 10 121 3 3-MF 4,745
310-320 - 10 128 3 3-MM 4,080 .
(Asbe Teferi = kra 327) 320-330 10 121 2 3.HR 5,010  Slide problems 4,959
“(Kuni = km 335) 330 - 335 5 98 2 4-HM 3,470  Slide problems 2,480
i 335 . 340 5 98 2 4-HR 3,520  Slide problems 2,480
7340 - 365 . 25 98 -2 4-HM 2,470  Slide problems 12,398

56,338
53,99
15,178 -
338 -
44,3%

134,303 -
25,367
18,443

kL]
18.445%

20,778
‘8. 100

25,29
14,825
ES$1,980,979

51,750
E$1,2460.795

20,400



61

g2 8

20

20

35

35

30

06

41

41

Ao9'

09

-~

0

0

0

0

Segment

'EXHIBIT II-D

7 .-1972 . Conditfon Maintenance

- Route - kmtolan -Jans
o 365 - 375
375 - 400
R LAl e 400 - 415
. {Kobo = km 435) 415 - 435
* (Kulubi = km 465) 435 - 465
: (Dengego = km 495) 465 - 495
RO 495 - 502
T 502 - 528
" (Harer = km 540) 528 - 540
: ) 540 ~ 565
’ 565 -~ 583
" 583 - 595
595 - 603
s , 603 - 607
S Lo 607 - 625
- (3jiga = kn 630) 625 - 630
‘ Dengego - Dire Dawa 495 - 509
{Dire Dawa = km 516) - - 509 - 516
: 300330 *3
~330 2395 : ;
R 1 395 440
" (Dire Dawa = km 460) 440 - 460
va -“Gele!:;uo : :
e ' 335 . 343
1 343 - 352
352 - 358
358 - 363 -
363-376 -
o 376 - 384
{Gelemso = ¥m 399) . 384-399
Kobo.- Deder L 43544701
Jijiga ~km 795-° - . -.630.795 1
(Degehbur = km 795) . e b
DISTRICT 27 - SHASHAMANE
Awash R. Br. to Dilla R
{Meki = km 135) 95 -.135
135 - 205
{Shashamane = km 250) 205 - 250
(Awassa = km 276) 250 - 276
(Yergalem Jet. = km 315) 276 - 315
{Wondo = km 333) 315 - 333
{Diila = km 370} 333 - 370
Shashamane - Sodo .
250 - 260
260 ~ 281 .
{Alaba = km 315) 281 - 315
{Sodo = km 390) 315 - 390
Sodo - Arbzminch :
390 - 450
450 - 475
475 - 454
484 - 490
{Arbaminch = km 515) 490 - 515

ADT . Rating

s
. 4B6

2300
300 -

298 .
133,

- 2217 .
=217 -

217

ar -

Y LT

ST Y 'S

e A ABABARACANNNNN

anga

R YT Y YO

WikWWwW

{Continued)
Basic Special Maintenance . Tetal
Cost/km Coot/lun
Type E$ Description ES g .
4-HF 3,850 Slide problems 4,959 43,459
4-HM 3,470 Slide problems 12.3%5 2.148
4-HR 3,520 Slide problems © 7,439 N
4-HM 3,470 Slide problems - 9.918 79.318
3-HM 4,830 Slide prooviems 14,877 159,777
3-HR 5,010 Slide problems 150, 300
1.MF 2,960 20,728
1-MR 3,040 79,080
3.MR 4,255 51,060
3-MF 4,745 i18.62%
3-DM 3,975 71,558
3.DR 4,240 50,880
3.DF 4,745 ° 37.9%0
3.DM 3,975 15,900
3-DR 4,240 76,320
3-DF 4,745 23,725
1-MM 3,250 - 45,500
1-MR 3,040 21,200
X-MF . 500 Dry weather only; earth surface, special 15,000
X-MR - 500 maintenance only per year @E$500/xm 32,500
6-MR .. 865 38,925
6-MF . - 925 18,500
5-HR 1,630 13,040
5-HM 1,735 -15,61%
5-HR 1,630 9.780
S5-HF 1,725 8,625
5-HR 1,630 21,190
5-HF 1,725 13,800
5-HR 1,630 24,450
4-HM 3,470 41,640
6-DFd 870 Const. std. is between Feeder and S.T. T. 143,550
Classified as Type 6 because of low traffic.
COMBINED TOTAL, DISTRICT 26 E$2,226,378
1-MF 2,960 Excess brush 1,600 120, 000
1-MF 2,960 Excess brush 2,800 210,000
1-MR 3,040 Note: Cond, 1 km 205-229; Cond. 2 km 229-250 136,300
1-MF 2,960 76,9680
3.HR 5,010 195,3%
3.HR 5,019 90.100
3-HM 4,830 178,710
3.MF 4,745 47,458
3-MR 4,255 89,355
3.MF 4,745 161,330
3.HR 5,010 375,158
4-HR 3,520 “211,208°
4-MF 2,965 74,125
4-MR 2,635 23,718 .
4-MF 2,965 17,799,
4-MR 2,635

Excess brush 1,000

ce.8m8
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Route and - - L e e B
Number Route -~ - km to km
Dodola - Goba ;. A
08 0 25 i : 348- 360 -
26 (Adaba = km 360) - 360 - 385
27 - Sl {0 385.-430
08 0 28 (Robey = km 452) . 430 - 465
> {Goba = km 465)- : L
. Wondo ~ Ne, éle T . ST
44 0 01 "333.- 365
02 e 365 - 456 -
03 ) 456 - 466 -
04 (Kebremengist - kom 471) 466 - 471
44 005 (Negele = km 595) . - . 471 =595
06 1 01 Yergalem Spur - - .- 315 - 321.
Shashamane - Dodola » . IR
40 0 01 (Kofole = km 267) - . . 247-267.
02 s S 2674283
40 003  (Dodola =km348) ~ T 283348 -
DISTRICT 28 - JIMMA
Ghibli R, Br. to km 485 . Do
07 0 10 .183°-200 * -
11 . .- 200 « 240 -
12 3 . ’ 240 - 247
13 ’ < 247 - 260
14 (Asendabo = km 279) 260 - 279
15 {Yimma = km 332) - 279 - 332
16 L c . 3354360
17 R L - 360 - 370
18 S o 370 - 395
19 R Sy 395 - 420
20 (Bonga Jct. = ko 440) E 420 - 440
21 ) B 446 - 462
07 0 22 : LT - 462 - 485
Jimma - Bedole "7 . .
43 0 01 (Agaro =km 378). . 335.378
02 i - © 378 - 380"
03 , 380 - 385
o4 _ 385 - 405
05 ] 405 - 430
06 , © 430 - 445
07 i . : 445 - 455
] N . 455 - 465
43 0 09 (Bedele = km 480) - B 465 - 480 - -
07 2 01 Bonga Spur’ ' ) 442 - 446

07101 Ghimbo Access Road - " 425 - 435

EXHIBIT IIX-D

{Concluded)
1972 Condition Maintenance
kms ADT - _Rating __ Type
120 - 5.HR.
25 - 5-HM
45" 5-HR
35° 5-HF -
4-HM
i 4-HR
o 4-HM
5. 4-HR. '
124 4-MR
6 -3-HM
20 3-HR
16 3.HR .. -
65 5-HR .
4 3.HM
4 3.HR
4- 3.HM
4. 3.HR
4 3-HF
4 3.HF
6 - 3_HR
6 3.HF
6 3.HR
5 3.HF
20 104 5.; 3.HR
22 16 5 5-HM
23 16 5’ 5-HR
43 286 1 1-HR
2 286 1 1-HR
5 - 286 2 3.HR
20 - 286 2 3.HF
25 - - 286 2 3.HM
15 109 2 3.HF
100 109 2 3.HM
10 109 2 " 3.HF
15 . 109 2. 3-HR
4 - 8 5. 4-HM
10. ‘22 6. 6-HM

Basic
Cost/km

1,630
1,735
1,630
1,725

3,470
3,520
3,470

2.635

4,830

5,010
5,010 .

1,630

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

3,430
3,430
5,010
5,615
4,830
5,615
4,830
5,615

5,010
3,470
1,210

{al Maintenance
Description

Slide problems

Excess orush
Excess brush.
Excess brush

COMBINED TOTAL, DISTRICT 27

Excess br\;lh
Excess brush

Excess brush

COMBINED TOTAL, DISTRICT 28

K2

17,984

1.2%0
140

700
700

975

148,468
(B
25,058 .
112,%08
120,758
84,328 -
48,300

56,1%0

75,150

13,808

12,100
E$2,113,345 .



Route
and
Segment .
Number Route
- DISTRICT 20 - ALEMGENA
Debre Berhan - Robi :
01010 : :
1n -
01 012 (Part of Segment)
7.7 -Addis Ababa - Nazreth
04 0 06 - (Relocation; shortens lengtl
04 4 01 Akaki and Factory Access
04 501 Modjo Access W
04 6 01 . Local Access t
- .. Agrehiwot - Lekegzﬂz-chh:
05 0 04 Agrehiwot = km 125) E
,-.05 - -

06 . (Part of Segment)
06 (Part of Segment)

.08, (Lekempty = km 334)

“11  (Fart of Segment)
11 (Part of Segment)

12
05 013 - (Ghibi = km 440)
Ghimbi - Kurmuk
05014 (to Nejo = km 510)
- Ghion - Jimma
07006 (Ghion = km 115)
07 S .
08
07 0 02 (Ghibi R. Br. =km 183):.:
Alemgena - Hosana :
09002 (Kersa R. Br, = km 60)
W elkite - Indeber - Hosana
13001 elkite =
0z -
03  (Indeber = km 184)
04
0s
06
07
08

09. {Hosaina = km 280)

EXHIBIT LUI-E

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

. Segment EERETE R R
{ km to km: " kms - Project Description

taes

17121950 e
1952220 - 25| - Pave existing gravel-
220 - 228 8 ) .

T2 - %4 22

. Prev. km 72-99 .
13- 19 6] Existing road, new mainte.
~-66 - T2 6} nance length following
72- .99 27) ‘relocation of main route
126 - 140

140 < 149 -
‘149 = 226’
226 = 306
306 - 3115 ¥
311 - 334
334 . 355
355 - 362 .
1362 - 387
387 - 405
405 - 411
‘411 - 440,

Pave existing gravel

Pave exlsting gravel

New Conit, - S.T.T.

:.“0-.5iq
1152141 . 26
141- 155 - 14
155 - 171. .

v - Pave existing gravel -
A71-183 C12) T T

L,6q-

.- Sechniary

1552165 °
165 - 175
175 - 184
184 - 232

-232-240. - 8
240 - 250 10

‘250 -258 "8
258 - 266 8
266 -280 14

t, = Feeder itd.

%(3) Indicates special maintenance included in total
osParentheses indicate nct cost reduction ..

New

Net Annual
Cost

Ist Year

Cost/km Change Change _Funding

o1d oud
Maintenance New Maintenance Maintenance
Type {72) Type Cest/km
3-HM 1-HM 6,212 (S)* 5, 042 (S)
3-HM 1-HM 5,120 (S) 3,950 (S)
3.HF 1-HF  7.27Z (S) 4,977 (S)
1-MR 1-MR 3,040 3,040
1-HR 1-HR 3,430 3,430
1-HR 1-HR 3,430 3,430
1-MR 1-MR 3,040 3, 040
3.HR 1-HR 5,510 3,430
3-HM 1-HM 4,830 3,660
3.HR 1-HR 5,010 3,430
3-HR 1-HR 5,010 3,430
3.HM 1-HM 4,830 3,660
3.HR 1-HR 5,010 3,430
3-HR 1-HR 5,010 3,430
3-HM 1-HM 4,858 (S) 3,688 (S)
3-HR 1-HR 5,048 (S) 3,469 (S)
3-HR 1-HR 5,048 (S) 3,69 (S)
3.HM 1-HM 4,858 (S) 3,688 (S)
3-HR 1-HR 5,156 (S) 3,576 (S)
- 6-HK - 1,110
3-HF 1-HF 5,615 3,320
3-HR 1-HR 5,010 3,430
3-HR 1-HR 5,010 3,430
3-HM 1-HM 4,830 3,660
- 3-HR -- 5,010
- 5-HR - 1,630
.- 5-HF - 1,725
- 5-HR -- 1,630
- 5-HR - 1,630
- 5-HM - 1,735
- 5-HR -- 1,630
- 5-HF -- 1,725
- 5-HR - 1,630
- 5-HF -- 1.725

(28, 080)** 1973/74
(29,250) 1974/75
(18,360) 1975/76

(15,200)

20, 58G
20, 580
82,080

1975/76

1974/75
1975/76
1975/76

(29,120)
(10, 530)
(121, 660)
(126, 400)
(5,850)
(36, 340)
127,180)
(8, l90)l

1976/77
1977/78

1974/75
(39,475)
(28,422)

(7,020)
(45,820)

1975/76

77,700 1974/75

(59, 670)
(22,120)
(25,280)
(14, 040)

1975/76

350,700 1973/74

16,300
17,250
14,670
78,240
13,880
16,300
13,800
13,040
24,150

1974/75

} on

D/L

6th Loan
6th Loan
5th Loan

5th Loan
D/L

5th Loan

D/L

D/L
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EXHIBIT II-E

(Continued)
Route
and Old Old New Net Annual .
Segment S ' 2 . 7. Segment N Co Maintenance . New Maintenance Maintenance Cost 1ot Year
Number Route . kmtokm kms Project Desc on _Type (72) _Type Cost/km Cost/km _ Change _Chasge _Fuading
DISTRICT 20 - ALEMGENA (Continced) "' . - o
Awash R. Br. - Assela” . S Lo
08 0 02 {Awash R, Br. = km T16):- ° 116 124° "3-MR " 1-MR 4,255 3,040 (9, 720)
03 124 .'138: L eem e 3.MF ~1aMF 4,745 2,960 (24,990)
04 138 - 150 - 12 ¢ Pave existing gravel -3-HR . : 1-HR 5,010 3,430 (18,960) F 1974/75 5tk Loan
05 ’ 150 « 162 712 f - 7 A o : "3«HF" -1-HF 5,615 3,320 (27, 540)
08 0 06 (Assela = km 176) 162 - 176 - - 14 -3-HR" ~ "1.HR . 5,010 3,430 (22, 120)
DISTRICT 21 - ASMARA :° o
Areza - Barentu ; Lo B PR R ST P - e
17 006 42 - only) ST 42 - B2 .40 - New Const. - S.T.T. .- 6-MR S -- 865 34,600 1974/75 D/L
Teseney - Humera-Royan Sl el e .
25001 T o -353.460- 107) s o - 5.MFd ° . - 1,385 148,195 D/L with
02 U 460 - 468 New Const. - Feeder std.: - 5-MRd4 - - 1,290 10,320 1976/77 LB.R,D
25003 et 468 - 48_5-,. : o ’ o - -5«MRd_ - ;' ea 1,290 21,930 * *
DISTRICT 22 - GONDER . - R ' R '
Azezo - Metema : 6 o 666 1973/
21001 (Chelga = km 605) -HR: E - 1,110 600 973/74
0z 6-MRd . - "895 8,950 D{L with
03 6-MMd. - - 1,035 10,350 1974/75 FTorces
04 (Aykel = km 634) 6-MRd - 895 8, 055 .
21005 (Metema = km 745) - Lo 6-MR4 - 895 99. 345
DISTRICT 23 - COMBOLCIA .
Awash - Tendaho o )
18 0 07 (Combolcia District - :
Boundary = km 472) ‘l'..de .t 1,785 8,925
08 1-DR& "~ . . -- 1,830 10, 980
09 . : ‘- 491 ‘1-DFd I e 1,785 14,280 1674/75 4th Loan
10 © 491 - 501 ‘1-DRd as 1,830 18,300
18011 {Jct. with Assab Rd-520) - 501~ 520 ‘1-DF4d- C - 1,785 33,915
DISTRICT 25 - DEBRE MARKOS
Bichena - Mota . . 6 176
23002 :5«HR. -- 1,630 - 74,980 197577
03 S:HR - ee 1,630 81,500 1976/77 SthLosn
DISTRICT 26 - DIRE DAWA
Kuluti - Dengego e el e
04 033 5 i Pave existing [rlvel 3-HR 1-HR 5,010 3,430 (47,400) 1977/78 6th Loan
Babile- Fik T st s
04701 , 0~ 21" 21}’ - 6-MR - 865 18,165
02 2l- 40 ‘19) - 6-MF - 925 17,575
03 . 40- 47 7 o _ - 6-DRd - 805 5,635
04 . 47 - 115 68 New Const, - S,T.T, Std. - 6-DF4d - 870 59, 160 1977778 D/L
05 . 115-125 10 ’ - 6-DRd - 80S 8,050
06 125 - 130 5 - 6-DFd - 870 4,350
04707 - 130 - 140 - 10 - 6-DRd - 805 8,050

Note: Avash River Bridge to Assela paving was added tentatively to the Fifth Highway Program in mid-Acgust 1972. Its inclusion in the program increasee the total kilometsrs
of future revisions and additions of this Exhibit from 3311 to 3871 km., _ See Report Section IlI-A,
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EXHIBIT UI-E

(Continued)
Route
and . L oud o1d New Net Aonoal
Segment . o © . Segment h N . Maintenance New Maint Mai Cost 1st Year
Number . Route _km to km hnl _Project Description Type (72) _Type _ Cost/km Cost/km Change = _Change g,
wmww) T
Awash - Tendaho 1 4 E ; 2. 960 “. 400
18001 T{Awash R, Br. = km 225) 225240 . 15 — l-MF -- . .
0z - : 240 - 375- - 135 . ) - 1-DFd - 1,785 240,975 1973/74  4th Loas
03 e 37523927 N7 L g Lo - 1.DFd - 1,785 0, 345
04 " 392-3g7 5[ NewConst. - Paved Primary 77 1-DRd -- 1,830 91508 10075 4th Loss
05 ; 397460 63| Cet i-DFd - 1,785 112,455
06  (D.Dawa Dist. Bdry=kin 472) 460 - 472 12 - 1-DRd - 1,830 21,960,
) Jijiga - Ferfer S 1 - ) o
30 0 02 _-szsr_ﬁn(l)eg ur = kan 795) 795 - 80O 5 - 6-DFd . -- £70 4,350
03 800 - 810 10 - - 6-DRd -- 305 N .
04  (Shekosh = km 895) 8l0-895 -8s%: . . . .. - :-Dl-‘d - 870 73.950
05 (Kebre Dehar = km 985) 895-985  90l: - e Do - -DFd - 870 " 78,300
06 (Shelavo = km 1100) 985 - 1100 115 [ New Const. - 5. T.T. std. -- 6-DFd -- 870 100, 050
07 1100 - 1140 40 f. - L Lo - 6-DFd - 870 34,800 .
08 - 1140 - 1270 130]: - 6-DRd -- 805 16,465 [ 1977/78 D/L
30009 (Ferfer = km 1280) 1270-1280 10}’ - 6-DFd - 870 z.700 )
Gelemso - Mechara i % 63’ . .
3se08 399 434 35{ RS - 5.HR - 1,630 57,050
35009 , 434 - 441 7| New Const. - Feeder.md, —- - s5HM - 1,735 12, 145]_ 1976/77  5th Loan
DISTRICT 27 - SHASHAMANE
Awassa -
06 0 06 T_——Mla = km 276) 276 - 315 3.HR  I1-HR 5,010 3,430 (61.620) )
07 315-333 . 3-HR  1.HR" 5,010 3.430 (28,440)} 1977/78  6th Loan
08 333-.370 . 3-HM  1-HM 4.830 3,60 (43.290)
Dilla - Moyale o E
06009 Dilla = ko 370) 370 - 395 - 1-HM - 3,660 91,500 )
10 395 - 402 - 1-HF - 3,320 23,240
11 402 - 411 - 1-HR - 3,430 30,870
12 411 - 446 - 1-HM -- 1,600 128,100 } 1974/75  4th Loan
13 446 - 459 - 1-HR -- 3,430 44, 590
14 459 . 467 - 1-HM - 3,660 29,280
15  (Agere Maryam = km 476) 467 - 476 - 1-HR - 3,430 30, 870
16 472 - 486 - 1.MRd - 3,105 31,050
17 486 - 521 - 1-MR4d - 3,105 108,675
18 521 - 557 e e 1-DRd - 1.830 65,880 § 1975/76  4th Loan
19  (Yabello = km 577) 557 - 577 20 > New Const. - Paved surface - 1-DFd .- 1,785 35,700
20 577 - 582 5 | el - 1-DR4d - 1.830 9.150
21 : 582 . 619 37 - 1-DFd - 1,785 66,045
22 619 - 627 8. - 1-DR4 - 1,830 14,640 [ 1975/76 4tk Leaa
23 627 - 665 38 .- 1-DFd -- 1,785 67,830
24 (Mega = km 677) 665677 12 - 1-DR4 -- 1.830 21,960
25. . 677 - 690 13 - 1-DR4 - 1,830 25,790
26 : 690 - 747 57 - 1-DFd - 1,785 101, 745 '
27 - 747-757 10 - 1-DRd -- 1,830 18,300 } 1976/77  4th Loan
28 : 757 - 763 6 - 1-DFd - 1,785 10,710
29 (Moyale =km 784) - 763-784 21 S 1-DRd . 1,830 38,430
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EXHIBIT II-E

(Concluded)
Route
and R TR . O1d oud New Net Annual R
Segment Sl T ~Segment X " Maintenance New Maintenance Maintenance Cost 1st Year
Number _._Route - _kmtokm km- MM&MMJ&&LM Yusding
DISTRICT 27 - SHASHAMANE (Confinusd) ’
Asscla - Dodola .~ % '
08 0 07 = {Bekojl = km 230) 176 2 230 - - 1,630 88,020 1974/75 .o
08 : . LT 2304267 CrlTe T - - 1,630 60,310
09 R ' 267'-285 : | New Const. - Feeder std. -- 1,725 31,050 % 14975/76
10 , Lt 285 - 290 LT e T - 1.630 8,150 5th Leaa
08011 (Dodola = km 296). 290~ : j - - - 1,725 10,35¢C )
Robey - Ghinir N S : . 72 56,925
©08029 (Ict to Goba < km452) i g~ ,725 ]
30 (Goro = km 512) Y = = Le30 4010 1973/74 . D/L .
31 . P L e - - 1,360 .800
32 (Sof Umer = km 552) [ New Const, - Feeder std. - - 1.260 - 44.100, 1975/76  D/L
3 7 w35 [T T v = -- . :
08034 (Ghinir = km 592) 567892 - -- 1,260 31,500f 1976/77 D/L
Butajira - Hosaina o R : - R :
09 0 03 ouaina = ) o 130 137 T New Connt. - lecondlry : i 3-HR - 5,010 536,070 1975/76 D/L
Butajira- L. Zuway . 6 3” : : S T L6 46,900
091 01 130-160 - 30 e 5_HR -- .630 .
09102 (L. Zuway = km 178) 160719 19| New Conet. -Fesder ""', - 5-HF - 1,725 31,050 1974/75  5th Losa
" Goba - Meslo “ - ) IR Cnen 6 ;
oor — 465855 9oLl il o _ <HM -- 1,210 108, 900
36 0 02 555-575 20 ,’,“" c°f“"' 'sf_'r',,'"'. std. ae 6-HR - 1.110 22.200[ 1977/78 D/L
DISTRICT 28 - JIMMA :  _ B .
Ghibt R, Br, - Jimma o
07010 (Jimma Prov. Bdry=] Bdry=km183) 1832200 3.HM  1-HM 4,830 3,660 (19,890 ,
on 2200240 - l40 § = 3-HR 1-HR 5,010 3.430 (63.200; 1976/77  Sth Losn
12 240-247 .0 7)o L o o 3.HM  1-HM 4,830 3,660 {3,190
13 2475260 ‘Paved existing gravel 3.HR  1-HR = 5,010 3,430 (20, 540)
14 - 260279 - 3.HF 1.HF 5,615 3,320 {43,605) | 1977/78  5th Loan
07015 (Jimma = km 332) 332 3.HF 1.HF 5,615 3,320 (121,635)
songa - Mizan Teferl : ‘ 3
07023 TBonga= 80} dss 4% , -~ S5-HM - 1735 22,555
24 ~"498°< 506 S - 5-HR - 1,630 13,040
25 . 506 < 515"  New Const. - Feeder std. - 5-HM -- 1,735 15,615 [ 1975/76  5th Loan
26 515 . 521 1B — - 5.HR - 1.630 9.780
07 0 27 521 - 564 -- 5-HM - 1,735 74,605~ 1977/78  5th Loam
Jimma - Suntu ) - IR R : L.
31000 3322392 ) ‘New Const. - Feeder - 5-HR -- 1,630 97.800 1973/74 DJ/L
Agaro - Bedele - Metu o '
3003 Thgarosim3me) 380 - 385 5) 3-HR 1-HR 5,010 3,430 {7,900)
S o4 385-405 20 3.0F 1-HF 5,615 3,320 145,900) | 1974775 sth Loan
05 . 405-430 25 L e 3.HM  1-HM 4,830 3,660 29.250)
06 430- 445 15 f Pave extsting gravel 3.nrF 1-HF 5,615 3,320 (34, 425)
07 5-455 10 3.HM  1-HM 4,830 3,660 {11,700)
08 455465 10 3.HF  1.HF 5,615 3,320 22.950) £1975/76 ' 5th Loss
09 (Bedele = km 480) 465-480 15 3.HR 1-HR 5,010 3,430 {23,700)
.10 480 - 521 41 - 1-HR - 3,430 140,630 §
11 521-531 10 - 1-HM -- 3,660 36,600
12 s1-54 o , - 1-HR - 3,430 34,300
13 541 .557 1 . = 1-HM -- 3,660 58,560 $1973/74 4th Loan
1 557 - 565 g [ New Const. - Paved primary 77 1-HR - 3,430 27,440
15 565576 11 SRR - 1-HM -- 3.660 40,260
16 . 576 - 581 5 S aa 1-HR -- 3,430 17,150 :
43017  (Metu = km 597) 581597 16 T TR 1-HR - 3,430 54,880  1974/75  5th Loaa

Agaro- Ghira Gera :
43101 ; 0- 48 48 New Const, - Feeder . T - 5-HR e 1,630 78.240 1976/77 Sth Leaa



EXHIBIT III-
SELECT MATERIAL PITS .

Route .~ _‘;__ :

-9¢

BRI Basjc . General ‘f . Suitabuitz or Surfacing Record Estimated
No. . Route and Locai _Formation . - Size Lirmts - :Rating Remarks of Tests Quantity ‘M’}
DISTRICT 20 - ALEMGENA h
3 Addis Ababa Fitche Sy P U SRS :
km 80 ¢ Decomposed rock: 1" plus -° Poor.  Oversize requires crushing None 80,000 plus
5 Ambo - Bak . =
km 140 Decomposed rock - 5" minus Good Oversize requires crushing None 80,000 plus
km 154 Decomposed rock ~ 3"'minus -Fair Oversize requires crushing None 80, 000 plus
km 158 Decomposed rock 3" minus. - Fair Oversize requires crushing None . 80,000 plus
km 211 Decomposed rock 3 minus Poor Oversize requires crushing None €0, 000 plus
km 228 Decomposed rock = 3" minus . Poor Oversize requires crushing None 80, 000 plus
km 239 Decomposed rock 5" mlnus Poor Oversize requires crushing Ncne 80, 000 plue
-7 Addis Ababa - Ghibi R. Br, - Griie ‘ A .
km 128 : Decomposed rock 5'" to No. 40 Good Oversize requires crushing - durable None Abundant
km 168 Decomposed rock 5" to No. 40 ~ ~ Goou Oversize requires crushing - med. hard None Abundant
8 Nazreth - Assela . L s 2 ’ : '
. km 114 Decomposed rock 3" pinm Good Oversize requires crushing Nonn 60,000
km 143 Decomposed rock 3" minus Poor Oversize requires crushing None 20,000
9 Alemgena - Kersa R. Br. ’ ) S
km 40 Red cinders - 5' minus Good Oversize requires crushing Tested 50, 000-
km 50 Dacomposed rock 3" minus- Fair Oversize requires crushing None 10,000
14  Tarmaber - Molale L
km 26 ) Decomposed rock 5" minus Poor Oversize requires crushing None 90, 000
km 28 Decomposed rock  5'* minus Good Oversize requires crushing None 80,000
km 36 Decomposed rock © 5" minus Poor Oversize requires crushing None 90, 000
km 40 - Decomposed rock = 6" to 5" minus Poor Oversize requires crushing None 90, 000
km 56 Decomposed rock 5" minus Poor Oversize requires crushing None 90,000
km 60 Decomposed rock 5" minus Good Oversize requires crushing None 80, 000
16 Ankober Road
km 10 - Decomposed rock 5" minus Good Oversize requires crushing None 80,000
km 15 Decomponedv rock  5' minus Good Oversize requires crushing None 80,000 "
28 thur Road- U ‘
‘km 30 “Decomposed rock 1" minua Good 80, 000
km 54 ‘Decomposed rock  5' minus Good Oversize requires crushing 80,000




“9g

‘Route
No.

EXHIBIT HOI-F

11

17

50

3

(Continued)
R B . ““Basic” - " Genmeral - - Suitability for Surfa Record
- Route and Location Formation -~ _Size Limits ~ * Rating_ Rerarks of Testn
DISTRICT 21 - ASMARA.
. " Keren - Sebderat o L :
km 142 Sedimentary rock 5" to No. 40 Fair Oversize requires crushing - durable None
km 157 . Sedimentary rock 1 to No, 80 . Poor Excess fines - not durable None
km 174 Sedimentary rock 1" to No. 40 Fair Some excess fines - durable None.
km 200 Sedimentary rock 1'" to No. 80 + Fair Excess fines - durable None
km 242 River gravel 1' to No. 80 Fair Dusty but stable None
km 285 River gravel 1" to No. 80 Fair Dusty but stable None
km 310 Sedimentary soil 5" to No, 40 Fair Oversize requires crushing - durable None
km 356 Sedimentary soil 1'" to No. 80 Fair Excess fines - durable None
. km 379 River gravel 1" to No. 80 Fair Excess fines ~ durable None
. Adi Ugri - Areza
km 12 Volcanic ash 5'" to No, 40 Fair Oversize requires crushing - durable Ncne
km 21 Volcanic 3% to No., 40 Good Oversize requires crushing - durable None
km 31 . Volcanic rock 5" to No, 40 Good Oversize requires crushing - durable None
Decamere - Terramini L : RV
km 11 Sedimentary 1" to No. 80 Good Deficient in fines None
km 15 Sedimentary © 5" to No. 40 Fair Oversize requires crushing - not durable Ncne
km 21 Decomposed rock . 3" to No. 40 Good Oversize requires crushing - durable None
DISTRICT 22 - GONDER
Tekeze R. - Bahir Dar’ S g :
km 410 ’ Decomposed rock = 6" to No. 40 Fair Oversize requires crushing - not durable None
km 468 Decomposed rock 5" to No. 80 Fair Oversize requires crushing - not durable None
km 564 Decomposed rock 5" to No. 40 . Fair Oversize requires crushing - not durable Nons
km 583 Decomposed rock  5'" to'No, 40 - Good Oversize requires crushing - durable None
km 626 Decomposed rock 5" to No. 40 . Fair Oversize requires crushing - not durable None
km 682 Decomposed rock. Oversize requires crushing - not durable None

5' to No. 40 ‘Fair

Estimated
Quantity (M3)

10,000
15,000
20,000
25,000
10,000

8,000
10,000
15,000
20,000

20,000
100, 000
10,000

50,000
20,000
50, 000

35,000

20,600
Unlimited

U
30,000



EXHIBIT II-F

Lz

{Continued)
Sl Basic : -General . . __ : Snitabiuty for Surfacing Record Estimated
' Ronte a.nd Location ‘Formation Size Limits -~ Rating - Remarks of Tests _Quantity p"[
DISI'RICT 23 - COMBOLCIA
.vl,;‘;,‘ : oa. Bdry. - Combolcia . . e ) L .
<km 205 - Decomposed rock  6' to 3/8" % Fair Oversize requires crushing None 250, 000
km 212 Decomposed rock 5' to 3/8" Fair Oversize requires crushing None 400, 000
Decomposed rock 5'' to 3/8" Fair Oversize requires crushing None 200, 600
Decomposed rock 5" to. No, 40 Fair Oversire requires crushing None 450, 000
Decomposed rock 5'' to No, 40 Fair Oversize requires crushing None 290, 000
Decomposed rock 5" to No. 40 Fair Oversize requires crushing None 200, 000
Decomposed rock 5" to 3/8" Fair Oversize requires crushing None 440, 000
Decomposed rock  5' to 3/8" ‘Fair Oversize requires crushing None 180, 000
Decomposed rock 5'' to 3/8" Fair Oversize requires crushing None 170, 003
Decomposed rock 5' to 3/8" Fair Oversize requires crushing Nonc 260, 000
Decomposed rock 1" to No. 80 Poor Excess fines . None 520,000
Decomposed rock 1" to No. 80 Poor Excess fines None 270,000
Decomposed rock 5' to 3/8" Fair Oversize requires crushing None 300, 000
Decomposed rock 8'" to 3/8" Fair Oversize requires crushing None 355,000
Decomposed rock 5' to 3/8" Fair Oversize requires crushing None 220,000
Decomposed rock 5'" to 3/8" Fair Oversize requires crushing None 390, 000
Decomposed rock = 5' to 3/8" Fair Oversize requires crushing None . 490,000
Decomposed rock 5" to 3/8" Fair Oversize requires crushing - None 200, 000
Decomposed rock 1" to No, 40 Good Fair natural gradatxon None 220,000
Decomposed rock 1" to No. 40 Fair None 230,000
Decomposed rock 1/2'" to No, 80 Fair Gradatxon too fine None 210, 000
Decomposed rock  1/2' to No. 40 None 200, 000-
Decomposed rock 3/4' to No. 40 Fair None 265,000
Decomposed rock 1/2' to No, 80 Fair Gradation too fine None 270,000
Decomposed rock 1/2" to No, 80 Fair Gradation too fine None 320, 000
Decomposed rock 1/2" to No. 80  Fair Gradation too fine None 250,000
Decomposed rock 3/4' to No, 40 Fair Gradation too fine None 195,000
Decomposed rock  3/4'" to No, 40 Fair Gradation too fine None 360, GOO
Decomposed rock 5' to No, 80 Fair Oversize requires crushing None 299, 000
Decomposed rock  5' to No. 40 Fair Oversize requires crushing ‘None 375,000
Decomposed rock 5' to 3/8" Fair Oversize requires crushing None 300, 000




Route
- No, =

DISTRICT 24 - ADIGRAT

Sombolcia ~ Mile
km 389
km 430
km 431
km 440 -
km 452
km 465
km 480
km 482 -
km 503 .
km 580
km 621

EXHIBIT II-F

1

Eritrea Bdry. - Maychew
o .

km 27
km 296
km 307
km 316
km 365
km 367
km 374 -
km-382
-km 420
km 433

{Continued)
Basic “General - . Suitability for Surfacing ) Record
Formation Size Limits Rating Remarks - of Tests
Decomposed rock - 5' to No. 40 Fair Oversize requires crushing None
Decomposed rock  ° 5" to No. 40 Fair Oversize requires crushing None
Decomposed rock 5" to No. 40 Fair Oversize requires crushing None
Decomposed rock - 5'to 3/8" - Fair Oversize requires crushing None
Decomposed rock  6' to 3/8" Fair Oversize requires crushing None
Decomposed rock 6'' to 3/8" Fair Oversize requires crushing None
Decomposed rock 6" to 3/8" Fair Oversize requires crushing None
Decomposed rock 5" to 3/8" Fair Oversize requires crushing None
Decomposed rock  5' to 3/8" Fair Oversize requires crushing None
Decomposed rock 5" to 3/8" Fair Oversize requires crushing None
Decomposed rock  5'" to 3/8" Fair Oversize requires crushing None
Decomposed rock 5" to 3/8" Fair Oversize requires crushing None
Decomposed rock 5" to 3/8" Fair Oversize requires crushing None
Decomposed rock 5" to 3/8" Fair Oversize requires crushing None
Decomposed rock  5'' to 3/8" Fair Oversize requires crushing None
Decomposed rock  5' to 3/8" Fair Oversize requires crushing None
Volcanic 1/2'" to No, 80 Good Fair natural gradation None
Volcanic 1/2" to No. 80 Good Fair natural gradation None
Volcanic 6" minus Poor Excessively plastic - not durable None
Volcanic. 5" to 1" Fair Non-plastic but not durable None
Volcanic 6" minus . Fair Oversize requires crushing None
Volcanic 5" to 1" Fair Oversize requires crushing Nons
Volcanic 1" to 3/8" Fair Oversize requires crushing - None
Volcanic 1" to 3/8" Good None
Volcanic - 1" to 3/8". Good None
Volcanic 1" to'3/8" " Good None
Volcanic 6" minus® Good.. Oversize requires crushing None
Volcanic 6F'Iminnl .Good Oversize requires crushing None

Estimated
—Quantity (M3)

300, 000
270,000
500, 000
190, 000
250, 000
305, 000
210, 000

270,000
240, 500
190, 000
400, 000
200, 000
375, 000
260, 000
310, 000
295, 000
570, 000
485, 000

At least 20, 000
At least 20, 000
At least 20, 000
At least 20,000
At least 20,000
At least 20,000
At leact 20,000
At least 20, 000
At least 20,000
At least 20, 000



62

'EXHIBIT III-F
~." (Continued)

Hoise

Suitability for Surfacing : Record Estimated
No. : : Route and Location Fating Remarks of Tests  _Quantity (M3)
3 W Erltrea Bdry. - 'I‘ekeze R. T . . ’
km 169 - Volcanic . - - 1" to 3/8" Fair Crushing not required . None At least 20,000
km 187:- * Voleanic " - " . 6" minus - . Fair- Oversize requires crushing None - At least 20,000
) hn-l96‘ Volcanic: *-- =~ .~ "1"to 3/8" - Fair Crushing not required None At least 20, 000
k206 Volcanic -~ ~5%¢o 1" - . Fair Oversize requires crushing None At least 20,000
: Decomposed rock 5'" to No. 80 - Good Good gradation - durable None Unlimited
o . km 221 ‘. - Decomposed rock 6" to No. 40: . Fair Oversize requires crushing - not durable None 30,000
15’ Adi Abnn-Adigrat S -
km9 Volcanic = = 6" minus : Fair Oversize requires crushing None At least 20,000
km 11 Volcanic = 6" minus Fair Oversize requires crushing None At leart 20,000
km225 Volcanic o 1 to 3/8" Fair None At least 20,000
km 39 Volcanic . U 5"to 1" Fair Oversize requires crushing None At least 20, 000
km 46 Volcanic . . 5"¢to 1" Fair Oversize rcquires crushing None At loast 20,000
km 56 Volcanic o 1" to 3/8% Fair Oversize requires crushing None At least 20,000
km 78 Volecanic.. =~ 5"to 1" Fair Oversize requires crushing None At least 20, 000
km 84 Volcanic .. 5"to 1M Fair Oversize requires crushing . None At least 20,009
km 97 Volcanic - .- 1" to 3/8" Fair Oversize requires crushing - None At least 20,000
DISTRICT 25 - DEBRE MARKOS
3 Dejen - Bahir Dar ) AT : -
km 255 Decomposed rock 5" to 1" Good Oversize requires crushing - durable None 3,000
km 310 River gravel 6" minus Fair Oversize requires crushing ] None 2,500
km 365 Decomposed rock 5'" to 1" Good Oversize requires crushing - durable None 20,000
km 387 River gravel 5" to 1" Fair Oversize requires crushing None 1,500
ki 445 Volcanic cinders 3/8" to No, 40 Fair Oversize requires crushing None 20,000 - -
km 492 Decomposed rock 5" to 1" - Good Oversize requires crushing - durable None 3,000 B
km 545 Decomposed rock 5" to 1" Good Oversize requires crushing -~ durable None 1,500
km 554 Decomposed rock 5" to 1" Good Oversize requires crushing - durable None 2,500

51 Bahir Dar - Tis Aba.t : o
- km 20 Decomposed rock  5'"to1". - " - Good Oversize requires crushing - durable None 12,500
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Route

No.

Route and Location

DISTRICT 26 - DIRE DAWA

4

20

Avrash R, - Jijiga
km 242

km 255
km 260
km 271
km 276
km 278
km 285
km 295
km 298
km 314
km 369
km 427
km 443
km 448
km 449
km 472
k»a 500
km 530
kin 623
km 625

Mieso - Dire Dawa

kr 314
km 332
km 336
km 340
km 386
km 392
km 395
km 406

Basic
Formation

Decomposed rock
Decomposed rock
Decomposed rock
Decomposed rock
Decomposed rock
Decomposed rock
Decomposed rock
Decomposed rock
Decomposed rock
Granite

Basaltic rock
Basaltic rock
Decomposed rock
Decomposed rock
Decomposed rock
Granite
Decomposed rock
Decomposed rock
Volcanic
Pecomposed rock

Decomposed rock
Decomposed rock
Decomposed rock
Metamorphic rozk
Decomposed rock
Decomposed rock
Decomposed rock
Decomposed rock

EXHIBIT LOI-F

General

_Size Limits

3" to 3/8%

3n to 3/8"

3" to 3/8"

1" to 3/8"

2n to 3/8"

5|l to lll

3" to lll

1" to 3/8u
3/8'" to No. 40
Quarry stone
Quarry stone
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"
3/8" to No. 40
3/8" to No. 40

1" to 3/8"
1" to 3/8"
1" to 3/8"
Quarry stone
1/2% to 3/8n
3" to 3/8"
3" to 3/8"
3 to 3/8"

{Continued)

—_— Suihbmsz for Su.rht:ln(h Record
Rating Remarks of Tests
Good Oversize requires crushing - med. hard None
Good Oversize requires crushing - med. Lard None
Good Oversize ~equires crushing - med, hard None
Poor Plastic - not durable None
Good Requires some crushing - med. hard None
Good Oversize requires crushing - med. hard None
Poor Plastic - not durable None
Good Generally good material - med, hard None
Fair Mediocre material - med. saft None
Good . Requires crushing - durable None
Good Requires crushing - durable Tested
Good Requires crushing - durable Tested
Good Suitable material - med, hard None
Good Suitable materjal - med, hard None
Good Suitable material - med, hard None
Good Requires crushing - durable Tested
Goad Select material - med, hard Tested
Poor Poor gradation - not durabla None
Fair Accartable surfacing - not durable Nona
Poor Unsuitzble for surfacing - not durable None
Good Gocd sclect maierial ~ med, hard None
Good Good select material - med. hard None
Good Good select material - med, hard None
Good Requires crushing - durable None
Good Good select material - med, hard None
Googd Oversize requires crushing - med. hard None
Good Oversize requires crushing - med. hard None
Good Oversize requires crushing - med. hard None

40, 000

20,000
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EXHIBIT II-F

{Continued)

Route . Basic General Suitability for Surfacing Record E

No, Route and Location Formation Size Limits Rating Remarks of Tests _@_
km 410 Decomposed rock 2''to 3/8" Good Oversize requires crushing - med. hard None 30,000
km 413 Decomposed rock 2''to 3/8" Good Oversize requires crushing - med, hard None 40,000
km 425 Decomposed rock 2' to 3/8" Good Oversize requires crushing - med. hard None " 30,000
km 434 Decomposed rock 1" to 3/8" Poor Excess plasticity - med. hard None 40,000
kmn 438 Decomposed rock 3/8" to No, 40  Good Suitable for surfacing - med, hard None 40,000
km 441 Decomposed rock  3/8'" to No. 40 Fair Excess fines None . 20,000

35 Kuni - Gelemso
km 327 Decomposed rock  3' to 3/8" Good Oversize requires crushing - med. hard None 20,000
km 340 Decomposed rock  4' to 3/8" Good Oversize requires crushing - med. hard None 40, 000
km 341 Decomposed rock 4' to 3/8" Good Oversize requires crushing - med. hard None 20,000
km 343 Decomposed rock 3' to 3/8" Good Oversize requires crushing - med. hard None 30,000
km 354 Decomposed rock 4' to 3/8" Good Oversize requires crushing - med, hard None 36,000
km 367 Decomposed rock  3' to 3/8" Good Oversize requires crushing - med. hard None 30,000
km 373 Decomposed rock  3'' to 3/8" Good Oversize requires crushing - med. hard None 30,000
km 380 Decomposed rock 4'" to 1" - Used only for base course at present 5,000

DISTRICT 27 - SHASHAMANE

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

km 315 Excellent open face. Soft stone which devclops 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 : . B .
km 351 Excellent select material pit, adjacent to the road, ST
km 398 Quarry for crushing and select. From km 410 to km 465 construction crews have used river gravel for surfacing. "
km 465 Volcanic cinder pit. : o

km 497 Select material pit.



, 'zc.

Route

No, -

Route and: I.ocagg_!_:

[¥-1

40

41

Sodo - Arbaminch .
km 265 '
km 345

Shashamane - Dodola
km 316
km 337

Shashamane - Sodo
km 265
km 345

Wondo - Negele
km 367
km 403
km 515
km 580
km 583

DISTRICT 28 - JIMMA

7

Ghibi R, Br. - Bonga
km 201
km 241
km 264
km 398
km 424
km 436

o Basic S " General .

ormation . Size Limit:

EXHIBIT II-F
{Concluded)

Rating

Select material pit (volcanic cinders

Select material pit

Remarks

Suitability for Surfacing

Select material pit. Very good material for gravel surface maintenance,
Select material pit. Usable for gravel road maintenance.

Select material pit (volcanic cinders)

Select material pit

Excellent select material pit.

Select material pit of decomposed rock. Excellent for gravel road maintenance,

Select material pit.
Excellent select material pit.
Excellent select material pit.

Decomposed rock 5'' to No.
Decomposed rock 5" to No.

Decomposed rock 5" to No.
Limestone 8'" to No.
Limestonse 8" to No.
Limestons 5'* to No.

Also suitable for crushing.,
Also suitable for crushing.

Good
Good
Good
Good
Good
Good

Oversize requires
Oversize requires
Oversize requires
Oversize requires
Oversize requires
Oversize requires

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

Record
of Tests

None
None
Nons
None

None

None

o



MAINTENANCE COST ESTIMATE
Road Type: 1-2 Work Item No.: A-l

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$
Labor Foreman 1 7 1. 087 7.61
Equipment Operator II 1 7 1,887 13,21
Equipment Operator II 1 7 1.887 13.21
Equipment Operator II 1 1 1.887 1.89
Laborer II 3 21 0.611 12,84
Laborer I -6 42 0.415 17,46
' Sub-total E$66.22
B. _EQUIPMENT
S Total
S Number Total Cost per Cost
Description , Required Hrs/Day Hour E$ E$
Dump Truck, 6-7 cu.yd. 1 7 14,90 104.30
Asphalt Heater, Trailer ' o 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
S . Sub-total  E$346.50
" C, PURCHASED MATERIAL. N
A o o . ... . “Units Costper Total
Description - Units. - Required __ Unit Cost
- Bitu, Prime Coat . “ton. " 0,04 187,38 7.50
_Bitu, Binder Coat “ton- it 0.6 187.38 112.43
- | IREE Sub-total  E$119,93
D. ' IHA PRODUCED MATERIAL |
O g ~ RS Units Cost per Total
» Description ’ ' -Units - ' Required _ Unit Cost
.Crushed Cover Aggregate (3/8") = m3 3.0 18,00 54. 00
Premix Crushed Aggregate (1/2") =~ m3 4.0 32,00 __ 128,00
‘ ' Sub-total  E$182.00
Sub-Total; Labor, Equipment & Purchased Material E$532.15
Distributed Overhead 21.1% : 112.39
IHA Produced Material 182,00
Total Cost Per Crew-Day E$827.04

33


http:E$827.04
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MAINTENANCE COST ESTIMATE

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

Work Description:

Surface Maintenance, (Surface grading.) Shapmg of the tra.velway
and should area of gravel roads by motor 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 1,887 13.21
Helper II 1 7 0. 899 6.29

Sub-total ~ E$19,50

B, EQUIPMENT

S Total
P o ‘Number Total Cost per Cost
Description .- Required Hrs/Day Hour E$ E$

Motor Grader BREERE 1 7 19,00 133,00
e e Sub-total E$133,00

C." ' MATERIAL

PR S TR Umts Cost Total
.- Description .. .- Units : Requlred per Unit Cost

- Sub-total E$0.00

Combined Total; Labor, Equ;pmenl;" Matenals ) E$152,50
Distributed Overheads (21 1%) E 32,18
Total Cost per Crew-Day o E‘$184',68

%


http:E$184.68

MAINTENANCE COST ESTIMATE

Road Type: 3-4 Work Item No.:

Work Description:

Surface maintenance, (spot-regraveling)
select material to gravel road surfaces in limited quantities, as a

part of routine maintenance.

A-1b

The addition of processed

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR

Position
. Labor Foreman

Equipment Operator II
Equipment Operator II

B. EQUIPMENT -

: Descnpt:lon

‘.Dump Truck 6 7 Cu. Yd. -

'Front End Loader, 1 -1- 1/2‘Cu. Yd.""

) c PURCHASED MATERIAL

IHA PRODUCED MATERJAL

Descr:lpt:lon

'Processed Select Mater1a1

Total
Number Total Cost per Cost
Required Hrs/Day Hour E$ E$
1 7 1,087 7.61
4 28 1.887 52.84
1 7 1.887 13.21
Sub-total E$73.66
Total
Number Total Cost per Cost

Required Hrs/Day Hour E$ E$

28 14.90 417.20
B | 7 16,80 117.60
Sub-total E$534. 80
‘None
e Units Cost Total
..Units Required per Unit Cost
m3 200  9.67 __1,934.00

. Sub-total E$1, 934,00

Sub-Total Labor, Equipment & Purcha.sed Material

Distributed Overhead (21.1%)
IHA Produced Material

Total Cost per Crew- Day

E$ 608,46
128.38

1,934.00

E$2,670.74


http:E$2,670.74
http:1,934.00
http:1,934.00
http:E$534.80

MAINTENANCE COST ESTIMATE

Road Type: 5-6 Work Item No,: A-1b

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

36

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 T 1.887 13.21°
Sub-total E$73.66
B. EQUIPMENT:
e Total
R I ~“Number  Total Costper Cost
Description L Requn'ed Hrs/Day Hour E$ E$
Dump Truck 6-7Cu;Yd, 4. 28 . 14,90 417.20
Front End Loader, 1 ~ 1-1/2 Cu. Yd. 1o 7 16.80 117.60
Sub-total E$534,80
C. _PURCHASED MATERIAL ‘None
_IHA-PRODUCED MATERIAL
e .-~ Units  Cost “Total
~ "Description .Units = Required per Unit Cost
. Bank-run Select Material m3 200 2.26 452,00
| Sub-total ~ E$452,00
Sub-Totai; Lﬁbor, Equiprhent & Purchased Material | E$ 608.46
Distributed Overhead (21.1%) L 128,38
IHA Produced Material 452, 00
Total Cost per Cfew-Day "£$1,188,84


http:E$534.80

MAINTENANCE COST ESTIMATE '

Road Type: 1-4

Work Description;

Work Item No.: A-2

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

with sickle or bush kmfe.

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR

Position

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

Laborer (Contracted)
Equipment Operator 1

B. _EQUIPMENT

Descnptxon o

10 70 0.163 11,41
1 3 1,586 4,76
Sub-total E$16.17
OXIES ‘ , Total
lNumber . Total Costper Cost

'Required Hrs/Day Hour E$ E$

:"52 5 Ton Truck

' «Desecription::: ..

S R T 13.80 41,40
Sub-total E$41.40
i“Units = Cost Total

Umt Required per Unit Cost

Combmed Total; Labor, Eqmpment & Matenals

Distributed Overheads (21. 1%)

Total Cost per Crew-Day

' ‘Sub-total  E$0.00

E$57. 57
12,14 .

‘” E$69. 71



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

Work Description:

Culvert Maintenance (culvert cleaning). The removal of sed1ment a.nd
trash from culverts by hand, including inlets and outlets. o

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR
Total
. ...~ Number Total Costper Cost
Position .. - Required Hrs/Day Hour E$ E$

Mason Foreman L e 1 7  3.321 23.25
Laborer 1 : 10 700 0,415 29.10
Equipment Operator I 1 2 1.586 3.17

Sub-total E$55,52

B. EQUIPMENT

Total’
Cost
E$

2.5 Ton Truck 13.80 27.60.

A O N g

' Sub-total E$27.60

C. MATERIAL

- Description ..

Combined 'I‘ota.l Labor, Equ:.pment f.f?if-{L"‘ 83,12

Distributed Overheads 21. 1%) 17 54
Total Cost per Crew-Day E$100 66


http:E$100.66

MAINTENANCE COST ESTIMATE

Road Type: 1-4
Work Description:

Culvert Maintenance (culvert repair and replacement),

Work Item No.:

A-3b

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) or replace with round pipe culvert.

RESOURCES AND COST REQUIRED PER CREW - DAY

A. _LABOR

Pb sition .

‘Mason II

Mason I

Laborer II

Laborer I- . ’
Laborer (Contracted)
Eqmpment Operator II '

B.  EQUIPMENT -

De sériptibn‘

2.5 Ton Truck

‘C. ' MATERIAL

De scnptmn

'iCut Stone
Sand: ;i :
Cement (50 kg/bag)’-’

Combined Total; Labor, Equipment & Materials

Distributed Overheads (21.1%)
Total Cost per Crew-Day

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

7 2,226

1 15,58

2 14 1,586  22.20
1 7. 0,611 4.28
2 14 0.415 5, 82
2 14  0.163 2.28
13 1.887 5. 66
‘Sub-total  E$55, 82

Total

otal f.;,{’?‘;Cost per Cost

jlvRequired ,-aHrs/Da'Sr'Hour E$ - E$

1 13 80 __41.40
Sub-total E$41,40

. Umts Cost Total
Reqmred per Unit Cost

5,0 5.65

1,0 5,70 5,70
A3 4,285 12,75
Sub-total E$46.70

E$143,.92

30. 37

E$174.29
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MAINTENANCE COST ESTIMATE

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

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 1,887 13.21
Helper I - 1 7 10.899 6.29

Sub-total  E$19. 50

B. = EQUIPMENT.

o ~ Total
e e Number Total Cost per ... Cost
.Description Requ:.red Hrs/Day Hour E$ = E$°
Motor Grader 107 19.00 133,00

1b-tota1 E$133."00v,_‘

C..'" MATERIAL

_ ‘Description ~Units.

E$152 50
32,18

4E$184. 68
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http:E$133.0O

MAINTENANCE COST ESTIMATE

Road Type: 1-6

Work Description:

Work Item No.:

A-4a-2

Ditch & shoulder maintenance (primary d1tch cleamng by hand)

RESOURCES AND COST REQUIRED PER CREW - DAY

LABOR

A,

Position

‘Labor Foreman .
:Laborer (Contracted)
-Equipment Operator. I

De 5 cr1pt1on

'?Dump Truck, 6 7 Cu. Yd :‘1’

€. MATERIAL

“:Description

Combmed Tota.l, Labor, Eqmpment & Maten""vsl;f’

D1str1buted Overheads (21 1%)

Total Cost per Crew-Day

Total
Number  To%~1 "Costper Cost
Required Hrs/Day Hour E$ E$
1 7 1.087 7.61
10 70 0.163 11,41
1 2 1. 586 3,17
Sub-total E$22,19
e : Total
‘\ Number Total Cost per Cost
,Requn-ed Hrs/Day Hour E$ E$
STz 14090 _29.80
Sub-total  E$29.80
... “'Units” Cost  Total
~Units Requu-ed per Unit Cost
|  Sub-total E$0.00
E$51.99
Sl 10. 97
E$62.96



MAINTENANCE COST ESTIMATE
1-6

Road Type:

Work Description:
Secondary Ditch, hand cleaning.

Work Item No.:

A-4b

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR

Position

Totall
Cost
E$

Number Total Cost per

Labor Foreman
Laborer (Contracted) -
Equipment Operator I

B.

EQUIPMENT

Descr:.ptmn AR

" Required Hrs/Day Hour E$

‘Required: Hrs/Day Hour E$

1
10
1

7 1.087
70 0.163 -

2 . 1,586
~ Sub-total

7.61
11.41
3.17

‘E$22.19

. Total
Cost -

E$

Total Cost Isjér

A R RS S

';,Dump Truck 6 7 Cu, Yd.,'fj

. MATERIAL

' Description’ .-

29.80?5

14.90
| si;bv-'.-tO'E?l

Tota.l
~Cost"

Combmed Total Labor, Equ:.pment '&,,vMaten s}f

D1str1buted Overh a.ds v (21 1%)

42

. Units'.

iSub-total * E$0,00

S T 97

E$62.96!



MAINTENANCE COST ESTIMATE

Road Type: 1-2

Work Description;

Work Item No,:

A-4c

Shoulder grading and addition of select material.

RESOURCES AND COST REQUIRED PER CREW - DAY

A. LABOR

Position

Equipment Operator II
Helper II

Labor Foreman
Equipment Operator II .
Equipment Operator II.

B, EQUIPMENT |

Description

'Motor Gra.der
‘Dump _Truck, - 6-7 Cu. Yd. o
‘Front End: Loader, 1 -1« 1/2 Cu. Yd.

C...: PURCHASED MATERIAL®

D, ~i:IHA' PRODUCED MATERIAL

Descnption

P1tRun Select Material

Sub-Total, Labor, Equipment & Purchased Material

Distributed Overhead (21,1%)
IHA Produced Material

Total Cost per Crew-Day
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. Total
Number Total Costper Cost
Required Hrs/Day Hour E$ E$

1 " 1,887 13.21
1 1 0. 899 6.29
1 7 1,087 7.61
5 35 1.887 66.05
1 7 1,887 13,21
Sub-total E$106, 37
1 0tal
Number Total Costper Cost
Required Hrs/Day Hour E$ E$
1 7 19.00 133,00
5 35 14,90 521,50
1 7 16.80 117.60
Sub-~total E$772.10
- None
oo Units Cost Total
Units Required per Unit Cost
m3 300 2.26 678. 00
Sub-total E$678.00
E$ "878.47
185,36
678,00
E$1,741,83


http:E$1,741.83

MAINTENANCE COST ESTIMATE

Road Type: 1-2
" ‘Work Description:

Work Item No.:

Asphalt Surface Maintenance (ssal coating)

B-laandb

RESQURCES AND COST REQUIRED PER CREW - DAY .

A, LABOR

Position

Construction Foreman II
Labor Foreman
Equipment Operator III
Helper I

Equipment Operator II
Helper II

Equipment Operator 1I
Equipment Operator I
Equipment Operator 1I
Laborer I

B, EQUIPMENT

Description

Asphalt Distributor

Asphalt Relay Truck

Dump Truck, 6-7 Cu, Yd.

Roller, Steel Wheel, 2-5 Ton
Front End Loader, 1 - 1-1/2 Cu, Y
Aggregate Spreader, Push Type

C. PURCHASED MATERIAL

Description

Biturninous Binder Coat

D, IHA PRODUCED MATERIAL

Description

Crushed Cover Aggregate (3/8")

Sub-Total; Labor, Equipment & Purchased Matarial

Distributed Overhead (21.1%)
IHA Produced Material

Total Cost per Crew-Day

: Total
Number Total Cost per Cost
Required Hrs/Diuy Hour E$ £$
1 7 3.623 25.36
1 7 1.087 7.61
1 7 2,226 15.58
1 7 2.899 6.29
1 7 2,226 15.58
1 7 0.899 6.29
4 28 1,887 52,84
2 14 1.887 26.42
1 7 1,887 13.21
10 70 0.415 29,05
Sub-total E$)98.23
Total
Number Total Cost per Cost
Required Hrs/Day Hour E$ E$
1 7 25,60 179.20
1 7 23.90 167.30
4 28 14,90 417.20
2 14 13,90 194, 60
1 7 16.80 117.69
1 7 8.18 56.70
Sub-~total E$1,132,60
Units Cost Total
Units Required per Unit Cost
Ton 8.05 187.38 1,508, 41
Sub-total E$1,508, 41
Units Cost ~ Total
Units Required per Unit Cost
m3 55 18,00 990, 00
Sub-total / E$990. 00
E$2,839.24
599.08
990,00
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MAINTENANCE COST ESTIMATE
Road Type: 1-2
Work Description:

Asphalt surface maintenance (leveling course only)

Work Item No.

B-1b

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 3,623 25,36
Labor Foreman 1 7 1,087 7.61
Equipment Operator III 1 7 2.226 15,58
Helper I 1 7 0.899 6.29
Equipment Operator III 1 7 2,226 15,58
Helper I 1 7 0.899 6.29
Equipment Operator II 4 28 1,887 52.84
Equipment Operator II 2 14 1,887 26.42
Equipment Operator 11 1 7 1,887 13,21
Laborer 1 10 70 0,415 29,05
Equipment Operator II 2 14 1,887 26,42
Sub-total E$224, 65
B, EQUIPMENT
Total
Number Total  Cost per Cost
Description Required Hrs/Day Hour E$ 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 28 14,90 417.20
Roller, Steelwheels, 2-5 Ton 2 14 13,90 194.60
Front End Loader, 1 - 1-1/2 Cu,Yd. 1 7 16,80 117.60
Motor Grader 2 14 19,00 266, 00
Sub-total E$1, 341,90
C. PURCHASED MATERIAL
Unite Cost Total
Description Units Required per Unit Cost
Bituminous Binder Coat Ton 3.46 329,54 1,122.90
Bituminous Prime Coat Ton 6.3 187.38 1,180.49
Sub-total E$2,303.39
D. IHA PRODUCED MATERIAL
Units Cost Total
Description Units Required per Unit Cost
Premix Crushed Aggregate (1/2") m3 59, 54 15.00 893,10
Sub-total E$893.10
Sub-Total, Labor, Equipment & Purchased Material E$3,869.04
Distributed Overhead (21.1%) 816.58
IHA Produced Matcvial 893,10
Total Cost per Crew-Day E$5,579.72
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MAINTENANCE COST ESTIMATE

Road Type: 1-2

Work Desc ription;:

Shoulder Reconstruction,

. . Work Item No.:

B-2

‘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

. Tofal
Number Total Costper Cost

Required Hrs/Day Hour F% E$

Equipment Operator II 1 7 1,887 13,21
Sub-total E$13,21
B, "EQUIPMENT
' ‘ Total
o L Number Total Cost per Cost
Description ... i Required Hrs/Day Hour E$ E$
Dozer, D=7 1 7 30,70 __214.90
Sub-total E$214,90
C. MATERIAL
- | AT Units Cost Total
"Description - Units - Required per Unit Cost
Sub-total E$0.00
Combined Total; Labor, Equipment & Ma.terials - E$228,11
Distributed Overheads (21.1%) 4 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 repla.cement 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 Cort
Position Required Hre/Day Hour E$ E$
Construction Foreman II 1 7 3.623 25,36
Labor Foreman 1 7 1,087 7.61
Equipment Operator II 8 56 1,887 105, 67
Equipment Operator II 2 14 1.887 26.42
Equipment Operator II 2 14 1,887 26,42
Equipment Operator II 2 14 1,887 26.42
Equipment Operator II -2 14 1,887 26,42
Laborers 1 10 70 0.415 29,05

Sub-total E$273,37

B, EQUIPMENT -

; : Total
, ; Number Total Cost per Cost
Description =~ . . Requu'ed Hrs/Day Hour E$ E$
. Dump Truck, 6-7 Cu. Yd. ' 8 56 14,90 834.40
* Motor Grader : 2 14 19.00 266.00
- Water Truck, 1,500 Gal, - . - 2 14 23,90 334.60
Front End Loa.der, l1-1-1/2 Cu. Yd, 2 14 16,80 235,20
Roller, Steel Wheels, 8- 10 'I’on ' 2 14 21,80 305.20
- -Sub-total E$1, 975,40
C. _ PURCHASED ‘None
- D, IHA PRODUCED MA'I'ERIAL ,
I i e Units Cost Total
“ Descnptmn - Units  Required per Unit Cost
“ Bank-Run Select Material » m3 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
' Total
Number Total Cost per Cost
Position Required Hrs/Day Hour E$ E$
Construction Foreman II 1 7 3.623 25,36
Labor Foreman 1 7 1.087 7.61
Equipment Operator II 8 56 1.887 105,67
Equipment Operator II 2 14 1,887 26,42
‘Equipment Operator II 2 14 1.887 26,42
Equipment Operator II 2 14 1,887 26,42
Equipment Operator II. 2 14 1.887 26,42
Laborers I , 10 70 0.415 29. 05
Sub-total E$273.37
B. _EQUIPMENT.-
R S Total
T Number Total Cost per Cost
: Descr1pt1on C e Reqmred Hrs/Day Hour E$ E$
Dump Truck, 6-7 cu. Yd L8 56 14.90 834,40
Motor Grader = - : r2iceren 14 19,00 266.00
‘Water Truck,:-1,500 Gal v EREE O " 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
: }w}j}- I PR O Tt - " Sub-total E$1,975.40
c PURCHASED M.ATERIAL “None
IHA PRODUCED MATERIAL |
S ;oo Units Cost Total
-Descr:l.pt:l.onf.. ! Umts Requ1red per Unit Cost

~Al?_rc')c‘:‘e,s;sed Select Material' = o B m3 N 385

‘Sub Total Labor, Eqmpment & Purchased Material
Distributed Overhead (21.1%)
IHA Produced Material

Total Cost per Crew-~Day
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9.67

3,722.95

Sub-total E$3,722.95

E$2,248.77
474.50

3,722.95

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 - 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 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 S T 1..887. 13.21
Laborer (Contracted) 4 .28 0. 163 4,56
' \ sub-total E$78. 22
B, EQUIPMENT f ' ‘ ,
v Total
> quber _'I.‘ota.l Cost per Cost
Descr1pt1on »—Requlred Hrs/Da.)r ‘Hour E§ E$
Dézer, D-7 Sl S0 7 30,70 214.90
. Front End- Loader,' 1- 1- 1/2 cu. yd.". 1 7T 16,80 117.60
.. Dump Truck, 6 T'cu, yd. PR et 2; ~ 147 14,90 208. 60
,:':Motor Grader DD ' 1 570 19,00 _ 133,00
| Sub total E$674. 10
: C MATERIAL ; v
Db e o mUmts . Cost per . Total
Descrlptlon Umts Required Umt Cost
‘Sub-total E$ 0.00
;-. Combmed Total; Labor, equpment & Materla.ls E$752. 32
. Dlstrxbuted 0verheads (21 1%) E$158, 74

“-Tol'al Cost per Crew Day “E‘$911'. 06 -


http:E$158.74

MAINTENANCE COST ESTIMATE

Road Type: 1-4 Work Item No.: Spécial

Work Description;

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

required. -

RESOURCES AND COST REQUIRED PER CREW - DAY

50.

A, LABOR
: Total
Nuraber Total Cost per Cost
Position Required Hrs/Day Hour E$ E$
Labor Foreman o ' 1 7 1. 687 7.61
Equipment Operator II 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 1I 1 7 1. 887 13.21
Laborers (Contracted) -4 28 0.163 _ 4.56
Sub-total E$78.22
B. EQUIPMENT
Total
*Number Total Cost per Cost
‘Description’ ..o 00 Requxred Hrs/Day Hour E$ E$
Dozer, D-7 L ER 1 7 30. 70 214. 90
Motor Grader - | 1 <7 19. 00 133.00
Dump Truck, 6 7 cu. yd. 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. PURCHASEDMATERIAL . Nome
D, _ IHA PRODUCED MATERIAL B
UL Units  Cost per Total
Umts Required _ Unit Cost _
- th-run Select Materxa} " m? 150 2.26 339. 00
, o Sub-total E$339. 00
Sub-total; Labor, Equxpment & Purchased Matenal E$752. 32
Distributed Overhead (21, 1%) - N 158.74
IHA Produced Material . 339.00
Total Cost per Crew-Day E$1, 250. 06



MAINTENANCE COST ESTIMATE

Road Type: X Work Item: Special

Work Description:

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

RESOURCES AND COST REQUIREL) PER CREW - DAY

A, LABOR
Total
‘ Number Total Cost per Cost

Position Requ:red Hrs/Day Hour E$ E$

Labor Foreman ) 1 ' 1.087 7.61
Equipment Operator II 1 7 1. 887 13.21
Equipment Opera.tor I 1 7 1. 887 13.21
Helper II e 7T . 0,899 6.29
Laborer (Contracted) B Y S 42 0.163 . 6. 85

Sub-total E$47. 17
B. EQUIPMENT

" 'Number Total Cost per Cost
Descnptmn Required Hrs/Da.y Hcur E$ E$
Motor Grader 7 19,00 133,00
lDump ~Truck 6- 7 cu. yd. SRR § ) : -7 14.90 104, 30

Sub-total E$237. 30

' Cornbined Total (Labor & Equipment) . E$284, 47
‘ Dtstrzbuted Overheads (21. 1%) 62. 87
;v_vTotal Cost per Crew-Day o E$347. 34
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MAINTENANCE COST ESTIMATE

Road Type: Y Work Item: Speéial

Work Description:

Intermittent maintenance of earth roads. Track-shapmg by crawler
tractor, including minimal addition of local borrow and mmor o
rehabilitation of drainage. -

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR

L Total

» . Number Total Cost per Cost

Position - ‘Required Hrs/Day Hour E$ E$
Labor Foreman 1 7 1.087 7.61
Equipment Operator II 1 7 1,887 - 13,21
Equipment Operator II 1 7 1.887 13,21
Laborer (Contracted) 6 42 - 0,163 6.85

Sub-total E$40.88

B. .. - EQUIPMENT

Total
' Total Cost per Cost
Deacnption o E$
::Dozer Lpar e so70 214090
" Dumn' Truck 6 7 Cu. Yd .f'7"” - 14, 90 104,30

Sub-total - E$319.20

Syl
. ‘

Combined Total (Labor & Equipment) -':-_E$3_6,0. 08
Distributed Overheads (21.1%) : ST 15,987
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-l
Work Description:

Surface Patching, The preparation and filling of breaks and holes with
pre-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

53

A. ___LABOR
' Total
o ‘ * Number Total Cost per Cost
- Postion oo . 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
A Sub-total - E$96.85
B. EQUIPMENT '
- : : : : Total
o . CE »'-—'Number Total Cost per Cost
o - Description gguired Hrs/Da! our E$ E$
.. Dump Truck, 6-7 Cu.Yd. _ SIS LA ' 14.90 104,30
" ."Asphalt Heater, Trailer v v"'l,ja‘ ST 3,90 - 27.30
Roller, Steel Wheels, 2-5 Ton .= . 1 7. 13.90 97.30
. .Front End Loader, 1 - 1-1/2 Cu, Yd. i S 1 16.80 117,60
e Sub-total E$346.50
C.___ PURCHASED MATERI'AL-;‘. o L
G S e Undts Cost Total
‘ Description .- _ Units - Required per Unit Cost
" Bitu, Prime Coat =~ ““Tom’ > -0.04 187.38" - * 7450
-313:;}. Binde:tj Gost ~Ton © 0.6 187,38 _ 112.43
SR TR L A R Sub-total E$119,93
’ D.”. IHA PRODUCED MATERIAL
R . S : - Units Cost Total
LR Description . & Units  Required per Unit Cost
. Crush Cover Aggregate (3/8") - . m3 3.0 18.00 54,00
" Premix Crushed Aggregate (1/2") m3 4.0 32.00 128. 00
: - L, 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


http:E$563.28
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)

Road Type: 3-4

Work Description;

Work Item No.: A-la

Surface Maintenance {Surface Grading). Shaping of the travelway
and shou.lder area of gravel roads by motor g;a.der.

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR

Position

Equipment Opera.tor I
Helper II

B. EQUIPMENT:-

_Description’

Motc_:r‘.. diadér -

C. MATERIAL

Description’

Combmed Total; La.bor, Eqmpment & Mat i
Distributed Overhea.ds (21 1%) it

Total Cost per Crew-Da.y

Total
Number Total Cost per Cost
.Requn'ed Hrs/Day Hour E$ E$
1 7 2,357 16,50
1 7 1,103 T.72
Sub-total - E$24.22
Lo  Total
5 ,j Cost per Cost
rB/Day’*Hour E$ E$

719,00 133,00
‘Sub-total ~ E$133,00

“Units" 5{1 ‘

Sub total

',‘Eé"i;s,'?‘ 22
3317

E$l90 39
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MAINTENANCE COST ESTIMATE (Includmg Deeert Allowance)

Road Type: 3-4 Work Item No. :

Work Description:

A-1b

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

part of routine maintenance.

. RESOURCES AND COST REQUIRED PER CREW - DAY

A. LABOR

Position

Labor Foreman
Equipment Operator II
Equipment Operator II

B, - EQUIPMENT

Deecnptlon

Dump Truck, 6~ 7 Cu. _Yd. .
Front End Loader, lv- 1 1/2 Cu. Yd.

,c:’.'" PURCHASED MATERIAL

| b.ifu IHA PRODUCED MATERI.AL

Deecnpt:.on

P1t Run Cru. Sel. Matenal

Total
Number Total Cost per Cost
‘Required Hrs/Day Hour E$ E$
| 1 7 1,357 9.50
4 28 2.357 66.00
1 , 7 2,357 ‘ 16. 50
Quih_bnéal wdta2 nn
, Total
’ Nu.mber Total Cost per Cost
Reqmred Hre/Day Hour E$ E$
g 28 14.90 417,20
ol T 16.'80 117.60
Sub-total E$534,80
Nose
Umte ‘Cost Total

Unite Required per Unit Cost
Cmdn 9,67  1,934.00
Sub-total E$1, 934,00

'Sub Total; Labor, Equipment & Pur"";ha.eedﬁ_Ma.ﬁf‘rial E$ 626.80

Distributed Overhead (21, 1%)
JHA Produced Material

Total Cost per Crew-Day .

132,25
‘1,934.00

E$2,693.05


http:E$2,693.05
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MAINTENANCE COST ESTIMATE (Including Desert Allowance) . =

Road Type: 1-4

Work Description:

Brush Control.
with sickle or bush knife,

Work

Item No.: A-2

The cutting of brush weeds and high grasn by hand

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR

Position

Laborer (Cohtracted)
- Equipment Operator I
-

i
LA

EQ Uiﬁm/ﬁT

ped

B.

De 8sc r1pt1on

Flat Bed Truck

 MATERIAL

Description

S C.

Combmed Total Labor. Equiii ‘_" Ma. O
D1str1buted Overheads (21. 1) ,

Total Cost 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$17.35
L Total
Number - Total Cost per Cost
Requn'ed Hrs/Da.y Hour E$ E$
R '3 13.80 41.40
"7 Sub-total E$41.40
cnio o Units Cost Total’
‘Units '_,." Required per Unit Cost =
~ Sub-total = E$0,00
E$58.75
12439
E$71.14
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'MAINTENANCE COST ESTIMATE (Including Desert Allowance)’

Road Type: 1-4

Work Description:

Work Item No.: A-3a

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

Mason Foreman
Laborer I
Equipment Operator I’

B. _ EQUIPMENT

Descriptioh

Fl_af Bed Truck

C. - MATERIAL

Description

Combined Total; Labor, Equiprent & Materials

Distributed Overheads (21.1%)

Total Cost pér‘.C.r.eiv-Dav .

‘ ‘Total

Number Total Cost per Cost
Required Hrs/Day Hour E$ E$
1 7 4.149 29,04
10 70 0.519 36.33
i 2 1.980 3.96
Sub-total E$69.33
e Total
;. Number:  Total Costper Cost
R’éQuii"ed‘:_ﬁHrs/Day Hour E$ E$
| 2 13.80  27.60
~ Sub-total E$27.60
wron o Units Cost Total
- Units - .'Required per Unit Cost
- Sub-total  E$0,00
"E$ 96.93
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_ 20,45

E$117. 38


http:E$117.38

INTENANCE COST ESTIMATE (including Decext Allowance)
M-
Road Type: 1-4 Work Item No,: A-3b

Work Description;

Culvert Maintenance (culvert repair and replacement), Primarily
the constructior of mortar masonry to repair or replace failed

culverts, headwalls, etc. Also, the equivalent cost to repair with
other materizls (e.g. concrete) or replace with round pipe culvert,

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR
Total
Number Total Costper Cost
Position - Required Hrs/Day Hour E$ E$
Mason II 1 7 2.781 19,47
Mason I 2 14 1.980 27.72
Laborer II 1 7 0. 764 5.35
Laborer 1 2 14 0.519 7.27
Laborer (Contracted) 2 14 0.163 2,28
Equipment Operator II 1 3 2,357 7,07
Sub-total E$69.16
B. EQUIPMENT
Total
Number Total Cost per Cost
Description Required Hra/Day Hour E$ E$
Flat Bed Truck ' ] 3 13.80  41.40
Sub-total E$41,40
C.  MATERIAL
T e : Units Cost Total
Description = Units Required per Unit Cost
Cut Stone ' m3 5.0 5.65 28.23
Sand m3 1.0 5,70 5.70
Cement (50 kg/bag) bag 3 4.25 12,75
' Sub-total E$46.70
Combined Total; Labor, Equipment & Material E$157,26
Distributed Overheads (21.1%) _33.18

Total Cost per Crew-Day E$190.44
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)

Road Type: 1-6
Work Dascription:

Work Item No.: A-4a-l

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

RESOURCES AND COST REQUIRED PER CREW - DAY

A. LABOR

Position

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

Equipment Operator II
Helper II

B. EQUIPMENT

Description

1 7 2,357 16,50
1 7 1,103 7.72

Sub-total E$24.22

Total
Number Total Costper Tost
Required Hrs/Day Hour E$ E$

Motor Grader

C. MATERIAL

_Desc#iption:

1 7 19.00 _ 133.00

Suh.total E$133.00

S Units Cost Total
..Units . Required per Unit Cost

Sub-total =$0.00

Combined Total; Labor, Equipment & Materials E$157.22

Distributed Overheads (21.1%)

Total Cost per Crew-Day

33,17
E$190. 39


http:E$190.39
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)
_-_——_——.__—___

Road Type: 1-6

Work Description;

Work Item No. :' A-4a-2

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

RESOURCES AND COST REQUIRED PER CREW - DAY

A, LABOR
Total
Number Total Costper Cost
Position Required Hrs/Day Hour E$ E$
Labor Foreman 1 7 1,357 9.50
Laborer (Contracted) 10 70 0.163 11.41
Equipment Operator 1 1 2 1.980 3.96
Sub-total ¥©$24, 87
B. EQUIPMENT
Total
o o . Number Total Cost per Cost
Description - - Required Hrs/Day Hour E$ E$

Dump Truck, 6-7 Cu, Yd. o

c. MA':»['ERIAL‘

. Description

Combined Total; Labor, Equipme

Distributed Overheads (21. 1%)

Total Cost per Crew-Day

1 2 14,90 29.80
Sub-total E$29.80
SR Units Cost Total
. Units  Required per Unit Cost
Sub-total E$0, 00
nt & Materials E$54.67
- B }i,53
E$66.20
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* MAINTENANCE COST ESTIMATE (Including Desert Allowance)

Road Type: 1-6

Work De scription:

Secondary Ditch hand cleaning.

Work Item No.: A-4b

RESOURCES AND COST REQUIRED PER CREW - DAY

A. LABOR

Position

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

Labor Foreman
Laborer (Contracted)
Equipment Operator I

B. EQUIPMENT

Desc ription

1 7 1,357 9.50
10 70 0.163 11.41
1. 2 1.980 3,96

Sub-total E$24.87

Total

: Number Total Cost per Cost

Required Hrs/Day Hour E$ E$

Dump Truck, 6.7 Cu, Yd.

C.  MATERIAL

. Déscription .. ... ..

-1 2 14,90 29,80
Sub-total E$29.80

Units Cost Total

L Units Required per Unit Cost

Combined Total; Labor, Equipment & Materials

Distributed Overheads (21,1%)

Total Cost per Crew-Day

Sub-total E$0.00

E$54,67
11. 54

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 Cost
Position Required Hrs/Day Hour E$ E$
Equipment Operator II B 1 7 2,357 - 16.50
Helper II 1 7 1.103 7.72
Labor Foreman : 1 7 1.357 . 9.50
Equipment Operator II*il_' 5 35~ 2,357 82.50
Equipment Operator II: 1 7 2,357 - 16.50
o Sub-total ~ E$132.72
B. 'EQUIPM‘ENT'
S R T Total
Number Total Cost per Cost
Descnpt:on e Reqmred Hrs/Day Hour E$ E$
Motor Grader . -:'. ol 719,00 133.00
Dump Truck, 6- 7 Cu. Yd. St - - 13 - 14.90 = 521,50
Front End Loader, 1 - 1 1/2 Cu. Yd.’ SRS § .7 16.80 117,60

Sub-total E$772,10

C. PURCHASED MATERI.AL s None

D, IHA PRODUCED MATERI.AL o .
‘ o | Units “ "Cost . Total
‘Description - ‘Required per Unit Cost

Pit-Run Select Material - “im3 300 2.26 678.00 .
R o 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 Description:

Work Item No.:

B-laand b

Asphalt Surface Maintenance (seal c‘oating)

RESOURCES AND COST REQUIRED PER CVRE‘.'/' -

A, LABOR

2osition

Construction Foreman I
Labor Foreman
Equipment Operator I
Helper II

Equipment Operator III
Helper II

Equipment Operator II
Equipment Operator II = -
Equipment Operator I
Laborer 1

B. EQUIPMENT

Description . = v
~Asphalt Distributor
Asphalt Relay Truck
‘Dump Truck, 6-7 Cu, Yd,
Roller, Steelwheel, 2-5 Ton R
Front End Loader, 1 -~ 1-1/2 Cu. Yd.,,'
Aggregate Spreader, Push ,

C. PURCHASED MATERIAL -

. —— ‘Description
:,_ Bituminous Binder Coat

D. - IHA PRODUCED MATERIAL

v ‘Description
‘Crushed Cover Aggregate (3/8")

Sub-Total; Labor, Equipment & Purchased Material

Distributed Overhead (21.1%)
IHA Produced Material

Total Cost per Crew-Day
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DAY
Total
Number Total Cost per Cost
Required Hrs/Day Hou:' E$ E$

1 7 3.300 23,10
1 7 1.357 '9.50
1 7 2,781 19,47
1 7 1,103 7.72
1 7 2,781 19,47
1 7 1.103 7.72
4 28 2,357 66.00
e 14 2.357 33.00
R 7 2,357 16,50
10y 70  0.519 36.33
o Sub-total E$238,81

Total

Number Total Cost per Cost

Regu.ired Hrl/Day Hour E$ E$

Bt 7 25,60 179,20
1 7 - 23,90 167.30
w4 28 14,90 417,20
L2 14 13.90 194,60
1 7 16.80 117.60
=17 7 8.10 56.70

Sub-total E$1,132,60

'Units Cost Total
Un:ltl gu:lred per Unit Cost
Ton ' 8.05 187.38 1,504.41
o Sub-total E$1,504.41
po N Uh.ltl Cost Total
Units Reguir per Unit Cost
~md 55 18. 00 990, 00
Sub-total E$990.00
E$2,879. 82
607.64
0, 00

E$4,477, 46
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MAINTENANCE COST ESTIMATE (Includlu Desert Anowanco)

Road Type: 1-2
Work Description:

Work Item No. :

'B-1b

Asphalt surface maintenance (leveling courle)

RESOURCES AND COST REQUIRED PER CR.EW DAY

64

A, LABOR
Total
Cost per Cost
Position r Hour Ej E$
Construction Foreman I 3,300  23.10
Labor Foreman 1,357 9.50
Equipment Operator I 2.781 19,47
Helper 1I 1.103 7.72
Equipment Operator III 2,781 19.47
Helper 11 1,103 7.72
Equipment Operator 1I 2.357 66,00
Equipment Operator II - 2.357 33.00
Equipment Operator II 2.357 16.50
Laborer I 0.517 36.19
Equip:nent Operator II 2,357 33,00
Sub-total E$271.67
B. EQUIPMENT A
I Total
. Number " Total Cost per Cost
Description - R.eguired Hrs[Daz Hour E$
Asphalt Distributor 1 - 25,60 179 20
Asphalt Relay Truck 1 7 - 23,90 167.30
Dump Truck, 6-7 Cu, Yd. 4 28 14,90 417,20
Roller, Steelwheels, 2-5 Ton . : 2 14 - 13,90 194.60
Front End Loader, 1 -~ 1-1/2 Cu. Yd. o ¥ 7 16,80 117.60
Motor Grader v 2 14 19, 00 266,00
Sub-total E$1,341.90
C. PURCHASED MATERIAL
v = Units Cost Total
Description f"“»Unitn Reguired per Unit Cost
Bituminous Binder Coat Ton  3.16 324,54 1,122.90
- Bituminous Prime Coat ‘Ton 6.3 187.38 __1,180.49
: L Sub-total E$2,303,39
D. IHA PRODUCED MATERIAL - .
< - : R o Unitse Cost Total
‘ ‘Description - Units _ Required per Unit Cost
Premix Crushed Aggregate (1/2") ~m3 59.54 15,00  __893.10
' Sub-total  E$893.10
Sub-Total; Labor, Equipment & Purchased Material . E$3,916.96
Distributed Overhead (21.1%) . 826.48
IHA Produced Material _893.10 .
Total Cost per Crew-Day E$5,636.54
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)

Road Type: 1-2
Work Description:

Work Item No.: B-2

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
Equipment Operator II

B, EQUIPMENT

.Description

Dozer, DC-7° "

L

C. MATERIAL '

" . Description

‘Combined Total; Labor, Equipment & Materials E$231.40

~Distributed Overheads (21.1%)
~ Total Cost per Crew-Day

48.83
E$280.23

65

_ Total
Number Total Cost per Cost
Required Hrs/Day Hour E$ E$
16.50
E$16,50
~Number Total Cost per Cost
Required Hrs/Day Hour E$ E$
1 7 30,70  __ 214,90
Sub-total  E$214.90
e Units - Cost per | Total |
.~ Units = . Required Unit - Cost
Sub-total .  E$0.00.


http:E$214.90

. MAINTENANCE COST ESTIMATE (Including Desert Allowance)

Road Type: 3.4 Work Item No.: B-1

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

IHA Produced Material
Total Cost per Crew-Day

66

3,722,95

. E$6,528.72

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 Foreman : 1 7 1,357 9.50
Equipment Operato: II 8 56 2.357 132,00
Equipment Operator II 2 14 2.357 33.00
Equipment Operator II SL2 14 2.357 33,00
Equipment Operator I 2 14 2.357 33.00
Equipment Operator II & 14 2.357 33.00
Laborers I CoLnn 107 . 70 - 0.519 36.33
e Sub-total - E$341.51
B. . EQUIPMENT’
Total
Cost
| Descnptmn .» Requn-ed Hrs/Day Hour E$ E$
“.Dump Truck, 6 u Yd. , lﬂl";é-,f'? 56 14,90 834, 40
Motor: Grader: '+ 7+ - 27 14 19,00 266.00
_ Water Truck, l 500 Gal. L -2 14 23,90 334.60
1Front End Loader, LSS I 1/2 Cu. Yd.1 5 14 16.80 235.20
i Roller,»Steelwheels, 8 10 Ton * -2 14 21.80 305.20
i A Sub-total E$1,975.40
,“’c.‘ __PURCHASED MATERIAL . ' 'None
>. IHA PRODUCED MATERIAL'
S TR ::' .Units Cost Total
i Descnptmn : v Units™ Reqmred per Unit. Cost
Pit-Run Cru. Sel. Material m3 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


http:3,722.95

MAINTENANCE COST ESTIMATE (Including Deaert 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 Il
‘Equipment Operator II
Equipment Operator 1I
‘Equipment Operator II
Laborer (Contracted)

B. EQUIPMENT

Descriptioz

Dozer, DC 5

Motor Grader o
Dump Truck,: 6-7 cu. yd. S
Front End Loader, 1 - 1~ 1/2 cuy yd.

v

C. PURCHASED MATERIAL

S THA PRODUCLD MATERIAL

v Capre Description
Pit-Run Select Material

Sub-Total; Labor, Equipment & Pﬁrcﬁased'Material

Distributed Overhead (21.1%)
IHA Produced Material

Total Cost per Crew-Day

Totai
Number Total Cost per Cost
Required Hrs/Day Hour E$ - E$
RS 7 1.357 9,50
1 7 24357 16. 50
1 7 2,357 16.50
2 - 14 2,357 33,00
Sl ot 2,387 16. 50
R Sub-total E$96. 56
Total
- Number Total Cost per Cost
Required Hrs/Day Hour E$ E$
1 7 730,70 214,90
1 o1 19,00 133.00
2 14 14,90 208.60
1 ’ T 16. 80 117.60
Sub-total E$674.10
R | Units Cost per " Total
‘Units . Required Unit Cost
m3 150 2.26 __ 339,00
Sub-total E$339.00
E$ 770.66
162.61
339,00
E$1,272.27
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MAINTENANCE COST ESTIMATE (Including Desert Allowance)
Road Type 1i-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 II 1 7 2,357 16.50
Equipment Operator II 1 7 2,357 16.50
Equipment Operator II o2 14 . 2,357 33,00
Equipment Operator II ot T 2,357 16.50
Laborer (Contracted) 4 28 0,163 4. 56
" Sub-total E$96. 56
B. EQUIPMENT |
Total
- Number = Total ' Cost per Cost
Deacnptmn 1Requ1red Hrs/Day Hour E$ E$
Dozer, DC-5 SRTI AL 1 7 30,70 214,90
‘Front End Loa.der, 1-1- 1/2 cu.yd.l 1 1 16, 80 117.60
-Dump Truck, 6-7 cu.yd ‘ Cel -2 14 14.90 208.60
_Motor Grader’ S 8 o 19,00 133.00

Sub-total E$674.10

C. MATERIAL

' Cost per  Total
Unit Cost

Description..

Sub-total E$0,00

Combined Total; Labor, Eqmpment & Materia.ls E$770,66

Distributed Overhea.ds (21.1%): IS S 162.61
Total Cost per Crew-Da.y 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 Standi.rd or Service
to Traffic, '

| Finally, the basic identification should include the surface type:

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

A, - Classgification

Within these fundamental classifications the major and minor
fupctiona.l activities should be given, with the following recommended

structure:

1, Ret'itihe Maintenance
. 2. . Roadway Surface ‘
b, o Shoulders and Side Approaches

c. Ditches, Culverts and Slopes
d. Bridges and Structures

2. Periodic Maintenance
7as. —Roadway Surface
~bs. :- Shoulders and:Side Approaches:

3. ° Tra.ffic Service ;

a- Signs a.nd 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 actw1ties would be defined
as follows:

1, Routine Maintenance

a. Roadway Surface _
| Labor, labor additives, 'expensbes'of material and
supplies, equipment rental, and other costs incurred in the keeping of the
roadway in the condition to which it was orig.nally 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 mater1al and sup-
plies, equipment rental and other costs for the repair’ and maintenance of _
shoulders and side approachee, such as:’ patchmg, blading, rolling, f111- I

ing ruts, replacing of washo' (minor) and other reshaping work; replac »

ing, repairing sub- drains on: houlders, replacernent in kind of shoulder

surface; seeding, sodding for erosmn ‘control.

c. Ditches Culverts and Slopes ,

- Labor, labor additives, expenses of material and supphes,
equiprnent rental and other costs for drainage control and slope treatment,
such’ ae- 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, elopes, washouts, retaining walls and removal of minor
slides to restore the original design shage.
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EXHIBIT XV-1
(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 surfa.ce or ba.se repair,

Shoulders and Side Approaches
La.bor, la.bo:, add:.tives, expenses of material and sup-
'phes, equ:.pment ..enta.l a.nd other costs related to such as: trenching out
shoulder sectmne and replacement in kind of shoulder base and surface;
“ma.Jor rehabilita.tion of side a.pproa.ches, including surface replacement
m ldnd. '

'3. : Tra.ffic Serv:tces

Cal S1gns and Markers
‘ - Labor, labor additives, expenses of materials a.nd sup-
phee, equipment rental and other costs for providing traffic control
v"serw.ces such as: painting of pavement surface marking; replacement,
.'irep’a.ir and maintenance of signs and markers; repair and maintenance of
highway lightixig, traffic signals and control devices, '
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EXHIBIT XV-1
(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 str‘uc-

ture parts,

4, Special Maintenance

‘ Labor, labor additives, expenses of materials and supplies,
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, lahor additives, expenses of material and supplies,
equipmant 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 Mnjor and Minor Functional Activitics

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

tract labor and mionthly 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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EXHIBIT 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 tocls 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,



ECONOMICS APPENDIX



Section 1.0
DERIVATION OF VEHICLE OPERATING COST

1.1 The following paragraphs describe 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 speeds on 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 speeds are modified later to re-
flect topography,

X 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 Utili zation

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 are shorter than
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 PURGHASE PRIGE (E$)

10-Ton -~  7-Tom Large

Truck = Trailer Truck Bus
List Price 42,400 ' - 19,200 22,950 . 92,850
Average Discount 2% . - - = 2% -3%
Sales Tax 831 384 446 1,820
Purchase Price 43,684 . 20,284 23,800 95,800

Source: Dealer Interviews

EXHIBIT 1.2 ASSUMED VEHIGLE SPEEDS*(KM/HR)

Surface Type Cars
Paved 75
Gravel 64
Earth 40
EXHIBIT 1.3 LIFE INDICES*
Paved 100 Percent
Gravel 70 Percent
Earth 40 Percent

*General Road Study.

Small

Bus

31,600

2%
619

32,600

Large
Bus
11,800
2.5%
238
12,140

Trucks & Buses

65
56
35

Small

7,150

150
7,300



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 .
Lifetirne 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 .
u _Life, years A
~Annual usage, km.
 Lifetime usage
Large Car
M Life, years
Annu_al usage, km
Lifetime usage
Snﬁll Car
Life, yéars
Annual usage, km
Lifetime usage

‘Paved

Surface

10
50,000
500,000

18
55,000
975,000

12
40,000
480,000

10

140,000

400,000

14
- 45,000

650,000

VI 1‘1‘ | !
50,000 _

550,000

) * . 8
20,000
160,000

.
20,000
120,000

m

Gravel

Surface :

7

50,000 . -
. 350,000

14
48,700
682,500

10
33,600
336,000

7
40,000
280,000

12
38,000

455,000

9
43,000
385,000
7

16,000
112,000

5 .

17,000 -
84,000

' Earth”’
- _Surface -

7
28,500
200,000

. 13
30,000
390,000

7
27,400
192,000 .

7
22,800
160,000

11
23,600
260,000

8
27,000
220,000

6
10,700
64,000

4,5
10,600
48,000



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, beéquu 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 sornewhat 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, ‘ '

-

1.5 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 :_i good
index of wear and tear on a vehicle it seems evident that vehicle life
in Ethiopia was overstated in previous work, o
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CwutRrT 1 & FNFT. CONSUMPTION 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) ~°
Vehicle Type Paved Gravel Earth
‘Truck-Trailer 2,5 2,2 1.5
10-Ton Truck 3,9, 3.4 2,3
7-Ton Truck 5,0 4.3 3.0
Large Bus .39 3.4 2.3
Small Bus 5.0 43 3.0
Large Car 9.6 8.y 6.2
Small Car 12.4 112 8.1
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EXHIBIT 1.8 TIRE AND TUBE LIFE (KILOMETERS)

Iehiclé Type Paved Gravel " Earth

Trucks & Buses 35,000 31,500 | _17, 560 '
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. I

EXHIBIT 1,9 PRICES FOR VEHICLE TIRES (E$)

Price - © :Number Cost 15er
Vehicle Type Per Tire ) Required Set
Truck/Trailer 540 7T 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 S 80 5 400
Small Car " ' Y g 2 . 285

Source: Dealer Interviews,

EXHIBIT 1.10. ANNUAL WAGES, 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 yaa.rb.
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 operatoré
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 employmeht

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
own maintenance and use rebuilt or used parts. Bus companies tend to
keep maintenance records for the entire fleet of all sizes of buses,
The GRS experience concerning the collection of data pertaining to
maintenance was repeated withouf any more concrete results. |
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
of assuming 12 percent of the value of the 10-ton truck for maintenance
was not followed as this resulted in a very high, unvalidated, annual
maintenance cost. For 10 and 7-ton trucks, the reported maintenance
costs appeared to be closer to 10 percent of the value. The maintenance
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 vehicie, 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. These fees have changed only slightly during the
past 4 years,

1,9 Vehicle Insurance

The Road Transport Administration recently completed an ex-
tensive aha.lysié of insurance in Ethiopia, with the general conclusion
that theré 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
pur@haséd on terms, There is no indication of the amount of insurance
that faﬁ individual op;erator 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-
ahée companies and was unable to come up with anything better than a
kgo'od .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

82



EXHIBIT 1.11 MAINTENANCE COSTS PER YEAR (E$)

Truck-Trailer

14-Ton Truck
7-Ton Truck
Large Bus
Small Bus

- Large Car
Small Car

EXHIBIT 1,12

REGISTRATION AND

E$ Per Year

7,500
4,000
2,200

4,000
2,200
1500
300

INSPECTION FEES FOR

Source: General Road Study,
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SELECTED VEHICLES (E$)
Annual Vehicle Annual Regis- Total Annual
Vehicle Type Inspection tration Fee Fees
10- 'I‘on Truck 15 223 237
12-Ton Trailer 15 97 112
7-Ton Truck 15 - 200 215
. Large Bus " 15 190 205
Small Bus R 85 93
Large Car e 740 44
Small Car : 4 44
EXHIBIT 1413 VEHICLE INSURANCE
" YVehicle Type - B " Annual “Life
Truck-Trailer 4 000 10,525
- Trailer : 265 1,025
10-Ton Truck _4 120 9,500
7-Ton Truck 1,200 8,300
- "Large Bus 1,500 32,180
. Small Bus - 12,200
Large Car - 800 2,400
Small Car 340 1,200



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
cose, by definition, does not include such expenses as insurance and
license and inspection fees, Exhibit 1.13 provides the insurance costs.

1,10 Actual Operating Costs by Surface Type

Based on the above data, VOC's were developed for each of the
vehicle types for each of the surfare types. The results of these calcu-
lations are shown in Exhibits 1,14, 1.15, 1,16, 1.17, 118, 1.19 and
1.20. Also shown on these exhibits are the fixed and variable costs
associated with each surface type. In the subsequent discussion, the
VOC of the vehicle types due to the gradient will be calculated.

1.11 Vehicle Operating Costs Adjusted for Gradient

For the purpose of determining both the road maintenance costs
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
below are generally accepted as being representative classifications
for costing purposes.

Flat terrain 0-3 percent gradients
Rolling terrain . 3=5 percent gradients
- Mountainous terfain = over 5 percent gradients

The gradient factors shown in Exhibit 1.21 were adopted after
discussions as to their validity with the IHA planners and truck oper-
ators, These gradient factors were applied to the variable cost ele-
ments for each vehicle type on each surface. The variable costs in-
clude fuel, oil, tires and tubes, and maintenance.

The vehicle operating costs were then adjusted for the gradient
classes by multiplying the variable cost portion of the VOC by the
gradient factor and adding back tne fixed VOC. Exhibit 1,22 shows the
‘ 'VOC for each vehicle on the different surfaces and terrain classes.
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EXHIBIT 1.14 22-TON TRUCK-TRAILER AGTUAL OPERATING COSTS (E¢/KM)

. Paved Sﬁfface Gravel Surface Earth-Surface
Cost Element = - ¢ o, ¢ G, ¢ A
Depreciation 15.5 14.6 27.0 14.9
Interest at 9 Percent 5.8 5.5 9.8 5.4
Fuel [ '19.3 18.2 28.3 15.6
" 0il | 2.1 2.0 3.5 L9
Tires and Tubes - 25.5 24.0 45.9 25,3
~ Wages 13.2 . 12,4 23,1 12,7
Maintenance & Repair 21.0 20.0 37.0 20.4
Insurance 3.1 2.9 5.4 3.0
License & Inspection 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
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-EXHIBIT 1.15 10-TON TRUCK ACTUAL OPERATING COST (E¢/KM)

Paved Surface Gravel Surface Earth Surface:
Cost Element: ¢ % ¢ %o [ %
Depreciation 91 14,6 13.0 16.9 22.7 18,9
Interest 4.9 7.9 5.8 1.5 7.1 5.9
Fuel " 1009 15 12.5 16.2 18.5  15.5
oil . Lz K9 1.5 1.9 2.3 19.2
Tires and Tubes: 108 17:3. 12.0 15.6 216 18.0
Wages o 125 - 2001 14.9 19.3 18.2 152
Maintenance & Repair 10,0 16,0 14.0 18.2 25.0  20.9
Insurance T 2.4 3.8 2.8 3.6 3.5 3.0
License & Inspection 05w 0.6 1.8 _08 - 7"
Total Costs.. 52,3 77.1 119.7
Vaziable Costs - 32.9 40,0 674

Fixed Coatd. = - 29.4: 371 523
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EXHIBIT 1.16 7-TON TRUCK ACTUAL OPERATING COST (E¢/KM)

Cost Element:

Paved Surface

Deprr:ciation
Interest

Fuel

Oil

Tires and Tubes:

Wages

Maintenance & Repair.

Insurance

- License & Inspection

Total Costs

Variable Costs

Fixed Costs

é:

5.9
2.7
8:5
0.8

5.4
10.0
5.5
2,0

0.5

41.3

20,2

21,1

%
14.3-
6.5
20:6:
1.9:
13,1
24,2
13,3
4.8
1.2

Gravel Surface

¢

8.5
2.7
9.9
1.0
6.0
10.0
7.7
2.9

_0.5

49.2

24.6

24.6

2 _
17.3
5.5
20.1
2.0
12,2
20,3
15.6
5.9
1.0

3.2

Earth Surface
¢ %%
14.9 17.4
4.7 5.6

14.2 12.0°
1.6 1.9
10.8 lZ‘.9_
17.5 20,9
13,7 16.4
5.2 6.2
0.9 LY
- 83,5
40.3



EXHIBIT 1.17

Cost Element

Depreciation
Interest

Fuel

Oil

Tires and: Tubes: . -

Wages

Maintenance & R‘epaifr‘

Insurance

License & Inspection

Total Costs:

Variable Costs

Fixed Costs

Paved Surface:
¢ %.
4.7 19:0
‘91.63 124
16,9 141
L5 L9
0.8 ' 140
155 20,1
8.9 11,5
4.9 6.3
0.4 0.5
77.2
32,1

45,1

LARGE BUS ACTUAL.OPERATING COST (E¢KM)

Gravel Surface
¢ P
21.0 21,6
113 11.6
12,5 12.9
1.9 1.9
12,0 12,3
18.4 18.9
12,5 12.9 .
7.0 7.2
_0.5 0.5
97.1
38.9
58,2

Earth Surfaéc
¢ %
36.8  22.5
18.3 112
18.5  11.3

3.2 1.9
2.6 13.2
297 18.1
22.2  13.6
124 1.6

09 0.5
163.6
65.5

98.1
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EXHIBIT 1.18 SMALL BUS ACTUAL OPERATING COST (E¢/KM)

Paved Surface Gravel Surface Earth Surface
Cost Element . é % ¢ % é %
Depreciation 5.9 17.8 8.5 20.4 14,8 21.6
Interest . 2.9 8T 3.4 8.1 5.4 8.6
Fuel 3.5 25,6 9.9 23.7 14.2  20.7
oil 0.8 1.9 1.3 1.9
Tires and Tubes 3.6 8.6 6.4 9.3
Wages 6.0 1.4 9.6 14.0
Maintenance & Repair 6.1 14.6 I1.0 ‘16,0
Insurance 3.2 7.7 . 5.5 8.0
License & Inspection 0.2 0.5 0.3 0.4
Total Costs 41.7 6'8‘.'5
 Variable Costs 20.4 32.9

Fixed Costs

2.3 35.6
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EXHIBIT 1.19 LARGE CAR ACTUAL OPERATING COST (E¢/KM)

-Paved Surface Gravel Surface Earth Surface
Cost Element I S e A é % ¢ %

' Depreciation ‘ '10.8 39.4 19.0  42.7
Interest 3.4 12,4 5.1 115
Fuel 5.8 21.2 8.0 16.0

ol 0.5 1.8 0.9 2.0
Tires and Tubes 1.2 4.4 2.2 4.9
Maintenar.ce & Repair’ 3.2 1.7 5.0 1.3
Insurance : 2.1 7.7 3.8 8.6
License & Inspection 0.2 0.9 - 0.3 1.1 0.4 0.9

Total Costs 212 27.4 ' 44.4
. Variable Costs 9.2 10,7 } 16. I“

Fixed Costs 12.0 16.7 ,_ 28,3
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EXHIBIT 1.200. SMALL. CAR ACTUAL OPERATING COST (E¢/XM)

Paved S'ur'féce Gravel Surface Eartﬁ Surface
Cost Element & ¢ T é -

Depreciation E 6.1  39.3 _. 8.7 43,7 15.2 46.5
Interest e l’.:"»ﬁ | ]10\.3, . 1.9 9.5 3.1 9.5
Fuel o - 40 -“'z;is';‘s;” 4.5 22.6 6.2  19.0
il 0‘..3 wn.q.f ' 0.4 2.0 0.6 1.8
Tires & Tubes: | ow s 0.9 4.5 1.7 5.2
Maintenance & Repair 1'.5 9‘..'Z | ‘ 1.9 9.5 ‘3.0t 9.2 :"
Insurance ‘ ,_ir;o;ff;,. 6,5 V 1.4 7.0 2.5 7.6
License & Inspection _O\L_Z: - _ IL3 0.2 . L0 _0.4 1.2

Total 'C.osts: 15,5 ' 19.9 3‘2’7

Variable Costs 6.6 . R X : L 11.5

Fixed Costs 8.9 12.2 ST 21,2



EXHIBIT 1,71 ASSUMED GRADIENT FACTOR

Vehicle Type.

Cars

7-Ton Truck and Small Bus
10-Ton Truck and Large Bus
22-Ton Truck-Trailer |

92

Terrain

Flat - Rolling

1.0 1.1
1.1 1.5
1.2 1.6
L5 2.4

Mountainous

1.35
2.15
2,50
3.70
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EXHIBIT 1.22 VEHICLE OPERATING COS'I'S ON PAVED, GRAVEL, AND EARTH SURFACES

(Eé/KM)
22-Ton »lO-Ton -7-Ton Large Small  Large Small
__Terrain Tr./Tr, Truck ~ “Truck Bus - _Bus Car Car

Paved Surfaces SR ) '

Flat, Straight - 89,1 623 41.3 77.2 332 2L2 155

Flat . 117.4. " 68.9 43,3 83.6 339  2L2 15.5

Rolling . 168.1° 82,0 514 - 96.5  40.6  22.1 16.2

Mountainous J11LT 64,5 125.4 51,5 24,4 17.8
Gravel Surfaces ; 1

Flat, Straight 1062 77 1 49.2 97.1 41,7  27.4 . 19.9

Flat -~  ~ ‘140, 5 85,1 51.6 104.9 437  27.4 - 19.9

Rolling . ;201 3 _101 1 61.5 1120.4 51.9 28.5 20.7

Mountainous 289.5 137.1 77.5 155.4 65.1 3.1  22.6
Earth Surfaces . ) .

Tlat, Straight 181.2 119.7 83.5  163.6 68.5 = 44.4 32.7

Flat . = . -238.5 133.2 87.5 176.7 7.8 444 . 327
+ Rolling - = '341.8 160, 1 1036  202.9 84.9  46.0 ©.33.8

Mountainous 490.9. 220.8 129.8 261.8 106.3 . 50.0 . 36.7



1.12 The Effects of Surface Condltiorx on VOC

It is now possible to revise the VOC's to reflect the surface con-
dition. Jigain 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 VOC's 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 :ase but the
derivation of the true curve for numerous conditions would entail a
lengthy field survey and sampiing 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: Norinal operating costs plus one-third of the differ-.

- - ence between norrnal 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 Sectlon Iv,

Gravel surfaces have a more non-linear deterioration than a.sphalt
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.



Condition 1: Operating costs equivalent to normal gr‘aﬁel 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 normul 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 Small
Terrain Standaxd Trailer Truck -~ . Truck  _ Bus Bus Car Car
Flat 1 117.4 68.9 43,3 83.6 33,9 212 . 15.5.
2 125,0 74:3 46,1 90.7 37.2 23.3 17.0
3 1325 79.7 . 48.8 97.8 40.4  25.3 18.4
4 1401 851 . 5L6 104.9 43,7 27.4 19.9
Rolling 1 168.1. . 82.0 514 96.5 40.6 22,1 16,2
2 -179.2 . - 88.4 548 104.5 44.4 24.2 17.7
3. 1902 9&7 581  112.4 48.1 26.4 19.2
4 S20L3 . 10L1 61.5 = 120.4 51.9 = 28.5 20.7
Mountainous - -1’ S24L9 11L7 645 125.4 - 515 24.4 17.8
2 257.6 120.2 68.8 135.4 56.0 26.6 19.4

273, 128.6  73.2 145.4 . 60.6 28.9 - 2L0
‘4 15289.5 137.1 77.5° 155.4 - 65.1 311 22.6




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 Small
Terrain Standard Trailer Truck::. :. Truck - Bus Bus Car Car
Flat 1 117.4 68.9 43,3 83.6 33,9 212 . 18,5
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 - Mo0.1 85.1 - 56 104.9 43.7 27.4 19.9
Rolling 1 1681 82.00 ' 514 96.5 40.6 22,1 16.2
2 L179.2 88.4 54,8 104.5 44.4 24.2 17.7
3 1902 9a7 581 liza 48.1 26.4 . 19.2
4 L2013 101.1 61.5 120,4 51.9 = 28.5 20.7
Mountainous .1~ 2419 11L7 64.5 1254 - 5L5 24,4 - 17.8
2 L 257.6 120.2 68.8 135.4 56.0 26.6 19.4
3. 3. - 1286  73.2 145.4 . 60.6 28.9 -  2L0
P

137.1 77.5° 155.4 651 311 22.6




EXHIBIT 1.24 VEHIC.LE OPERATING COSTS BY ROAD CONDITION
(GRAVEL ROADS)

—Terrain
Flat

Rolling

Mountainous

Highway
Standard

Vehicle Type

AND TOPOGRAPHY (E¢/KM)

-J o w ob w.oN -

S S

e
Z K
3
2
.
6
7

Truck-

Trailer
140.1°

156.5

1729

189.3 ~
2057
‘2221
. 238.5
984
. 20L3
2247
2481
275
2949
e

10
. 289.5
3230
. 356.0
. 390.1
| 423.7

457,2
490.9
- 201.4

10-Ton
Truck

‘7-Ton
Truck

Large
Bus

Small
Bus

Large
Car

85.1

93,1 .
1011
109.1-
w1

125.1 .
481

1011

110,6

120.1
129.6 -
139.1

148.6

160,1
59.0
1371

151.0
164,9
178.8.
192.7
206.6
220.8

83.7

51.6
-63.6

Cen
. 75.6
8L6
. 815
389
6L5
68,5
75.5
;32.5 e
895 -
96,5 -
| 103.6
4z

77.5

"86.2.

94,9

~193.6
. 112.3 |
121.0

129.8
52.3

140.9
116.4
128.3
140.2
152, 1

1164.0
176.7

71.8
120.4
134.1
141.9
161.6
175.4
189. 1

202.9

- 82,5
155.4
173.1

- 190.9

208.6
226.4
244.1
261.8

106.4

43,7
48.4
53.0
57.7
62.4
67.0
71.8
28.1
51.9
57.4
62.9
68.4
73.9
79.4

- 84.9

33.0
65.1
719
78.8
85.6
92.5
99.3
106.3
41.2

27.4
30.2
33.0
35.8
38.6
41.4
44.4
17.0
28,5
31.4
34.3
37.2
40.1
43.0
46.0
17.5

31,1

34,2

37.4

40.5
43,7
46.8

18.9



Section 2,0

' TRAFFIC FORECASTS BY SECTION

2.1 thstrict‘ Traffic Forecasts

v

The following are detailed forecasts of traffic by Maintex.iené"’é’»
District and Route, Exhibit 2.1 is a numerical .indentificrition of ('.‘N.:
count stations referred to in the text,

2. 11 Alemjena District

. a. ~ Addis Ababa-Welo Province Boundry; Route ‘H .
 This section is composed of segments 01001 to 010335, ‘Irat-

fic on the section has grown steadily during the past decade aud tlle ADD"]
and vehtcle kilometers traveled over this section have been a covzszant
percentage of the system total. As a result, traffic is forecast to A oW
at the system rate of 7 1/2% per year, There is one demonsiratics '_
.mini.mum package program (MPP) along this route, and four r,barc,;vation
| areas.k At maximum output, that is, seven years after incartio: h oae
mtni.murn package program generates about 7,510 tons of incremental
yxeld per year. This is equivalent to about 21 tons per day, or 3 track-
'loads assummg a 70 percent load factor, This incremental trasii- has
unknown destmattons, but would not be a significant percentage of the
total truck trafﬁc on the route. The section is divided iuto 3 traffic
forecastmg subsectxons. _Exhibit 2, 2 shows the historical traffic nifi T
at stations on this section,
The first subsection consists of segment 01001, This subsection

is separate becauee it contains high counts of local traffic to and from
,Addis Ababa. Count sta.tion 2, to Addis, provides the historica: Yase.
: The 1972 base forecast is 111 cars, 135 buses, 72 trucks and 23 truck
tra.ilers per da.y after the opening of the Awash- Tendaho Highway,

_ Segxnents 01002 through 01007 zomprise the second subsection.
'Count station. 21 at Debre Berhan, towards Sendafa, provides the traffic
foreca.st. 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-
grams are actually in existence now and are not actually scheduled as
yet, it is unlikely that the program will generate uignificant tufflc
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 Alemgena
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 A1972
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
exfsting 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 reached until 1977. As such
it is difficult to ascertain what the addition to the projécted traffic is.
However, it is not considered to be a significant percentage increase in
its effects on the ranking. | » o ‘
The section is divided into 3 subsections, Subsection number one
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encompasses the 33 kilometers to the north 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. Exhibii 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 02004 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 regr.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 anuual variation. Simi-
larly, traffic mix has been fluctuating. |
" e, Addie Ababa to Awash
» " This section is made up of segments 04001 to 04012, a

éotal diétance 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
truck-trailers at a distance of 105 kms from Addis. The heavy trai-
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, Inthe direction of Assela-Nazreth-Addis, the

generated CADU and other agricultural projects production is not a
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significant proportion of the forecast. In the direction of Awash, traf-
fic has been increased by 30 truck-trailers per day to account for new
projects in the region. This is approximately a 33 percent lﬁcreue in
the previously estimated traffic without the Awash- Tendaho Road. This
projection represente the highest mix of truck, truck-trailer and bus
traffic in the country. Exhibit 2.4 shows the historical mix of traffic on
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
of Addis wi'h an estimated traffic of 277 cars, 208 buses, 170 trucks
and 9 truck-trailers. This traffic declines by 50 percent within 119
kilometers from Addis, There is no actual count station data to account
for this drop, but the Consultants' field work plus the information con-
tained in the GRS tend to support this decrease in traffic. The traffic
for the first 119 kilometers is estimated to grow at 7.5 percent per
year, Beyond this distance the car traffic falls off, as does bus traffic,
but truck traffic begins to increase at a distance of 334 lom from Addis,
This is due to activity to and from Lekempty. The overall growth rate‘.
however, falls off from 7.5 percent per year to 5 percent per year,
The substantial proportion of truck traffic and the 5 percent rate is
applied to traffic all the way to Ghimbi. The traffic forecasts from
Lekempty north (count station 29) are based the 1971 data only as there
is no previous count sta.tion history of traffic to and from Ghimbi. The

growth rate of 5 percent was derived from a linear regression forecast
for the Guder-Lekempty section. Exhibit 2.5 shows the historical mix
' of trafﬁc on this section. , |
‘e, .Modjo to Awash R.iver Bridge
This is a 23 kilometer section in the Alemgena District
with a traffic forecast derived from count station 2 data, Segment
06001 represents this section.. This is a relatively heavily traveled
gection as. it is the access to the agricultural schemes in the Shashamane
District. The forecast traffic for 1972 is 239 cars, 87 buee.s. 152 trucks
and 40 truck-trail;ars. The projected growth rate is 4 percent'annually.
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There are only two minimum pa.kage programs presently in existence,
and one dernonstration 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 4% 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
512 cars, 358 buses, 210 trucks and 15 truck-trailers. Beyond count
station 6 the foreca.st (1972) is 250" ca.rs, 222 buses, 119 trucks and 11
truck-trailers. The next 51gn1f1ca.nt decrease occurs at Welkite, where
- traffic is pro;ected to be 52 ca.rs, ’106 buses, 51 trucks and 5 truck-
; ra.tlers. Exa.mma.tmn of Exhl.bl.t 2.7 shows that as the distance from . -
Addts increa.ses, the ca.r and bus traffic falls off and commercial truck
' ,'traffic a.ssumes a grea.ter unportance. :
g ' Nazreth to Assela
w0 This'is a‘176-kilometer section on'route 8, consisting of
“i"segments nurnbered 08001 through 08006, - Count stations 16a and 31

! wefe used to forecast traffic on this section. 'Exhibit 2, 8 shows the

ihtstortcal 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, anc 8 truck-trailers. Beyond this distance
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the 1972 forecast drops to 101 cars, 6) buses, 45 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

This is a short section of Route 9 which falls in the Alemgena

Maintenance District. It is identified as segment number 09001, Data
from count station 6¢ (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, Exhibit 2.9 illus-
trates the historical mix. The segment traffic growth has been incon-
sistent and therefore the station time-trend regreseion growth 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 vehtcles will not be a significant percentage of the fore-
“cast traffic.
i i , Tarmaber Molale
- This.is a 75-kilometer side route off of Route 1. It con-
;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 uced,

v;"On the ba81s of th1s survey. it was estimated that 6 cars, 2 buses and
-6 trucks would use the route each day in 1972, A growth rate of 3. 5

7 percent per year wa.s used. _ This is the time-trend system growth
rate as derwed by regression analysis. On route 14 there is a junction
‘_to the vi.lla.ge of Mehal Meda. Again, the GRS survey was used. The
g;’,trafﬁc is assumed to be very low, that is, 1 car, 1 bus and 1 truck per

Debre Berhan to Ankober-
g This is Route 16 off of Route 1 north of Addis. It consists
_of one. segment 44 kilometers long. Ankober is a town of approximately
10, 000 people. No count station data exists for these segments. The
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GRS survey was used as a base, and the 1972 estimated traffic is 8
cars, 2 buses and 6 trucks per day. The system growth rate of 3.5
percent was used,
k. Debre Berhan to Jihur
This i a 31-kilometer side route off of Route 1 north of
Addis. The section is identified as segment 28001, The GRS survey

did not count any traffic on this route. As the road serves many towns

a traffic count similar to Route 16001 was assumed,
1. Tarmaber to Seladengie
This is a 22-kilometer route (49) off of Route 1 north of
Addis Ababa. It is comprised of 3 segments numbered 49001 to 49003,

No count station sxiets to indicate traffic on the route. The GRS sur-

vey indicated 24 light vehicles traveling this section per day during the
day-light hours. Experience has shown that bus traffic always exists
ona traversable route and therefore 2 buses per day were added to the
GRS count. S

m. Access Roads in the Alemgena District

o ] Koka Dam, segment number 04101, This is a 14-
. ,' k:.lometer segment off of Route 4 near Nazreth. No
ofﬁcia.l count exists, Based on the Consultants'
,‘f‘ifleld efforts, traffic of 25 cars per day was estimated.
- No significant bus or truck traffic was observed.
s Sodere. segment aumber 03101, A 6-kilometer access
road to the Sodere recreation area, No actual count
was available, but the difference between count station
| “ 16 south. to Assela and count station 31 south to Assela
was used as an mdlcatlon of traffic to Sodere. The
.:“_estlmate for 1972 is 100 cars, 5 buses, 7 trucks and
50 truck-tra:.lers.
o ‘,'Debre Libanos Road segment, number 03201, No ‘
o II-IA or GRS estimates of traffic are available for
."':;u‘:thts 6-kilometer segment. Minimal traffic of 4 cars;
*,"-_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

01 3
03 4
05 5
07 6b

04 ’

.03 10a

Lo 1
B P ¢ 2

Ghton
.’Combolcia.

Akaki
Modjo

Sendafa

" Chancho

Menagesha
Alemgena

' W. ’ of Du'e Da.waf
Dengegov

VE. : of Harer
Fttche J' ct.

Wondo

BRI Lt R I RN
" Yergalem Jct, "

106

Addis Ababa
Debre Zeit
Nazreth
Shashamane
Addis Ababa
Addis Ababa
Addis Ababa
Addis Ababa .
Ghion

Butajira

-Cota
" Dire Dawa

Harer

Kulubi

Jigiga
Chancho
Dejen

Fitche
Alemgena
Debre Berhan
Dessie

Bati

Dilla
Kebremengist
Shashamane
Wondo
Yergalem



EXHIBIT 2.1
(Continued)

Route Count Station
No, ' No. Station Location

Direction or Count

leg

06 15 ¢ S&do Jet.

06 15- Aa  Kofole Jct.

Nazreth

04 16,

01 18
07 19
05 ‘20 Gudert
07 ‘22 S. of Welkite
03 23 Debre Markos

04 %a

: 45,'1‘;;'

é) Shashamane
a) Yergalem
b) Sodo
a) Meki
b) Shashamane
c) Kofole
c) Modjo
a) Wlenchiti
b) Assela
Asseb
Quiha
Jimma
L'ekenipt’ys'
Sendafa
'Ghion, :
; ':"ng\en R
E Debre Markos:‘
'Dangla '

a) Kulubi

b) Asbe Teferi

c) Deder

a) Agaro

b) Bedele

a) Welkite

b) Agaro

c) Bonga

a) Lekempty

b) Ghimbi

c) Arjo
Guder



EXHIBIT 2,1

' (kezfet_x road)

Jct. 1 km, from
. Akordat

108

(Continued)
Route Count Station : Direction or‘Count
No. ~ No. Station Location leg '
08 31 Melkasa Assela
04 32a Mieso a) Awash
b | b} Asbe Teferi
01 | Nefasit b} Asmara
a) Massawa
c) Decamere
' Maaday Jct. b) Asmara
o a) Massawa
_(.109 Km, from ”
Asmara) ¢) Gurgurssum
Edaga Jct. c) Asmara
(112 Km, from '
Asmara) b) Massawa
a) Arkiko
o 'd) Gfa.r
10, Decamere a) Asmara
- o b) Senafe
- ¢) Nefasit
. S d) Decamere
03 7 Km. S.W. of
B . Asmara: . a) Asmara
o b) Adi Ugri
‘ c) Himberti
11 'Merera Rd; ‘Jct. ~a) Asmara

b) Keren

cj Merera

b) Keren

| a) Barentu

¢) Akordat



Route

No.

11
01

03

03

Count Station

Direction or Count

No. Station Location leg
108 a Jct. near Teseney a) Barentu
b . b) Teseney

2 Km W. of Decamere

109

c) Sebderat
a) Asmara
b) Decamere
c) Terramini
a) Asmara
b) Axum

c) Adwa

d) Adigrat -

Axtim;. a0

b) Semafe
“a) Quiha ~

c5i

oy adwa
") Adigrat

Gﬁhdér»

| ‘a) Gonder
b) Addis Zemen

c) Gorgora

a) Gonder

b) Bahir Dar

c) Addis Zemen
b) Adigrat

a) Maychew

c) Mekele



EXHIBIT 2.2

HISTORICAL TRAFFIC MIX ON
‘SEGMENTS 01001 TO 01013

Station 3 AADT

Year ‘Total Cars Buses Trucks Tr/Tr.

66, 100. 00 29.29  26:60 23,57 20,54
67. 100,00 23,05 33,44 18,51 25. 00
68, 100,00 24,92 . 33,93 18.02 23,12
69. 100,00 30,98 . 36.34 = 13.90 18,78
70, 100,00, . 22.64 . 27.03 25,68 24.66
71, 100,00 . 20,94 . 28,47 . 20.47 30,12

tation 21 AKDT
66 100,00
69, 100
'70. ' oot SRS
71,0 100,00 . 16, 3
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EXHIBIT 2.3
HISTORICAL TRAFFIC MIX ON
SEGMENTS 03001 - 03006
Station 4 AADT

Year Total Cars Buses Trucks | Tr/Tr.

66. - 100,00 - 21,77 38,78 - 38,78 0.68
67. 100. 00 32,35 40,44 . 26.47. 0.74 -
68. 100. 00 37,20 37.20 23, 67 1.93
69, - 100.00 . 36,52 41,30 - 21,74 0. 43
70 - 100,00 . 26.46 44.97 26.98 - 1.59
7165, 100,00 . 36,84 .. - 36,03 26,72 0.40

Station  10A AADT

Year | Total Tr/Tr.

1,08
1,87
1,104

100,00 .1
100,00 20,56
68, 100.00 -v
70;}%?2 . 100.00 R
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EXHIBIT 2. 4

HISTORICAL TRAFFIC MIX PERCENTAGES
ON SEGMENTS 04001 - 04012

Station 1 AADT

Year Total Cars -
66, 100. 00 53,64

67. 100.00 ~  49.75
68. 100. 00 - 56,08

69. 100,00 64,01
70, - 100,00 - 61.67 - -
71, 100,00  -57.95

LA
Station '2b and léc”

Year = ' Total "
67, 1 100,00 . 4S
Ces. . 100,00, ., 5.
69, ¢ 100,00 . 56,
70, . 100.00 - 57,32
f171; }100;bd£ ﬂ«f

Year - Total ' . .Cars . B

o
69,
70,
L

L3116

© 50,00 -
. 48.95
. 43,37

112

Trucks

21.49
24.09°
19.13

13,72
. 20,57
20,54

.- Trucks

© Tpucks

30,18

33,33
25.15
28.95
37.76
40.18

ot 20,29
- 21,49 .
L1612,
16,63
19.89

Tr/Tr.

4,56
4.72
6.39
5,53
4,66
4,88

| Tr/Tr,

-4, 00
3.61,
2.96.;
4,27,
4.84

4,38 °

Tr/Tr.

3.55
6.25
5,39 -
16,32
5.10
3.32



EXHIBIT 2,5

HISTORICAL TRAFFIC MIX PERCENTAGES
ON SEGMENTS 05001 - 05013 -

Station 29 and 30 AADT

Year Total Cars Buses Trucks ~ Tr/Tr.
66. 100. 00 22,97 - 22,97 52,70 1.35
67. 100, 00 24,53 32,08 41,51 ~  1.89
68.  100.00 31,46 28,09  39.33 1.12
69. 100,00 30. 39 37.25 3137 0.98
70, 100,00 . 38,14 . .23.26 38,14 0. 47
71, E,";loo.oo 135,33 22.63 40,65 0,92

mmnon z9a ,AAﬁT

Year ‘I‘otal , " Cars “Trucks Tr/Tr.
6. o o;" 0.0 0. 0.0
67, =o.oﬁ 0.0 0.0
69;‘]; 0,0, 0.0% 0.0
70, - 1oo 00 .39.47; 0.0
71; 1oo oo 39,63 0. 46
Statmn 5 AADT
Year Total Cars. ‘Buses ", . Trucks Tr/Tr,
'66;fi]ffﬁloo oof}*V”as 21" f31.os*‘ 32,76 0. 98
67, 100,00 - 44,30 27.96 26,45 1.29
68, 100,00 44,57 31,43 22,67 1.33
69. 100,00 41,90 35,89 20. 70 1. 50
70, 100,00 40, 45 28, 54 30, 27 0.74
71, 100. 00 36,84 28, 31 32, 67 2.18

;13”



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, 04 119,13 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

71, 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 29.3¢4 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
69. 100. 00 46,13 36,43 15. 75 1.69
70. 100.00 °  47.57 30. 01 20. 88 1,54
71, 100,00 45.41 26,68 26,07 © .84

Station 6a and 11 AADT

, Yea'.i" ‘ Total : Cars ~ Buses Trucks : Tf/Tr.

66,7 100,00 45,17 31,96 21,58 130
67, 100,00 39.58° 39,71 19. 52 1. 20
68, 100.00 40. 68 40. 80 17. 02 1.50
69, 100.00 39,30 41,05 17,54 2.11

~ 70, 100,00 42.12 32,32 23. 65 1.91

71 100,00 40,06 29,81 27,65 2.48

* Station 22 AADT  Welkite - Ghion

Year Total _C_g:;_g_ e Buses Trucks Tr/Tr.
66, 100,00 17.20 - 50.96 30, 57 1,27
7. 100,00 17.46 61,90 19, 05 1.59
68. 100,00 =~ 21.82 50,91 24, 55 2.73
69. 100.00 30.29 49.71 17.71 2,29
70, 100.00 28,26 39. 86 29,71 2,17
71. 100. 00 27,24 38,43 31,72 2.61
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EXHIBIT 2.8

' HISTORICAL TRAFFIC MIX ON
SEGMENTS 08001 THROUGH 08006

Station 16a  AADT

Year Total ‘Cars ' Buses Trucks . - Tr/ Tr.
66. 100. 00 56.79  20.37 20.37 . 2.47
67. - 100.00 50. 70 30. 00 8,60 . 0.70
68, 100. 00 58, 87 25. 05 14.82 1.25
69. 100, 00 66,67 . 19.16 13, 22 ©0.96
70. 100.00  62.18 14,71 22,06 1,05
71, 100. 00 64. 30 15.13 19, 62 0.95




Station
Year

66,
67.

68,

69.
70,

71,

EXHIBIT 2.9

HISTORICAL TRAFFIC MIX ON

6¢c AADT
Total .

100.00

100,00

100.00

100,00
100. 00
'1oo.oo

SEGMENT 09001

Tr/Tr.

36,58

Cars Buses
36.55 33,50
38,73 32.37
41.07 36. 31
42,67 40.00
43,40 25,11

28,42

117.

Trucks

29. 44 0.51
28,32 0.58
19, 64 2,98
16. 67 0,67
30, 64 0. 85
133,68

.32



~ Cement Quarry Road, segment number 030l. No
counts of any type are available for this 23-kilometer
section. However, assuming some car and bus traf-
fic for employees and truck traffic for haulage, an
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-

rrrated in the 1972 base forecasts.

2. 12 Combolcia District -

flv a‘.}_g Route 1, Shoa Provmce Boundary to the Tigre Province
' Boundary |
TR ‘This is 297- k:.lometer eection made up of 14 segments,
-numbers 01014 to 01037 varying in length from 6 to 32 km. Count
etations 12, 18 and" 114 provide the h:.etoncal traffic flows on this
route. The counts from statxon 114 ‘south to Dessie and 18 north to
fQul.ha were averaged to help compensate for traffic fall-off to towns
vbetween Quiha and Desme. For forecasting purposes, the section is
divided into three’ subsectlone. Exhibit 2,10 illustrates the historical
traffic mix on this route. = | .
~ 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
derived from the count station 12a (south) data. The 1972 base pro-
jection is 14 cars, 37 buses, 29 trucks and 35 truck-trailers. This
is after making adjustments for diversion of traffic off of this subsec-
tion due to the opening of the Awash- Tendaho Road. Traific 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 MIX ON SECTIONS
IN THE COMBOLCIA DISTRICT :

Year Total Cars Bucas Trucks Tf/'i‘r.

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. 100.00 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
696 - 100,00 17,35 44,90 19.39 18,37
.70, 100, 00 14,29 23,13 16,33 46,26

BT ©100. 00 23,13 37,31 18.66 20. 90

SEGMENTS 01019 - 01037
Stations 18 and 114 AADT e E
66, 100,00 20,50 22,50 '35,50 21,50

67, 100,00 18,69 . .-..28,97 7 .. 33, 64 : - 18,69 -
68, 100, 00 21,78 ’ 18,81
69, - -100, 00 T 17,20 7 126,88 26,34
70, -, : 100,00 . 28 52 w8108 11,91
SEGMENTS 02001 - 02004
. Station 12¢ AADT . R A R :
¢ 66, . 100,00 . .- 9.09.,;\,,.,,.;:_,_ 59,09
617, ' 100,00 7,64 50, 00
" ‘68. PR . 100. 00 7 29'\’ ¢ 670 71
- 69, 100,00 =~ 9.82 - 55.36
R0 0 7100,00 0 ¢t Y7027 40 204 37.27
71 ‘ 100,00 . 12, 93_3- G 14 54,42
. SEGMENTS 02004 - 02006 iRl
Station 17 AADT . - e
‘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, 100,00 5.08 11,86 12,71 70.34
70, 100,00 8,79 © 10,44 27.47 - 53,30 ~
N PR 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 km, 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
3,5 percent a year. This is lower than the section south of Combolcia
due to the lack of commercial activity such as that which exists on the
section serving Addis Ababa. One minimum packa.ge program is cur-
rently in existence, and 3 agricultural areas are under observation;
The percentage increase due to these programs in the next five years
is not significant as the total trsffic generated by the schemes, assum-. °
ing all were brought into existence, would not exceed 6 trucks per day
by 1977/78. _ :

The next subsectton is from Dessie north to the Combolcia Dis-
trict boundary, 17 km south of Maychew. The length is 245 kilometers
" and count stations 114 (south) and 18 (north) were averaged to provide
the historical traffic data base. This subsection has an extremely long

length and an IHA survey should be taken periodically to determine the
- extent of turn-off tra.fﬁc at the maJor towns such as Korem, Woldia,
Kobo, Wtchale and Hayk. These ‘towns all have significant populations
(over 3, '000) and can be expected .to generate commercial bus and truck
. traffic. ‘Segments 01019 through ‘01037 make up this section. The 1972
" base projection is 30 ca.rs, 32 buses, 54 trucks and 22 truck-trailers.
The growth rate on this subsection is 3.5 percent. From historical
data the station had a. poor tixne-trend. " The car, bus and truck vehicle-
kilometers as a percentage of the total system kilometers is declining,
Truck-trailer traffic is relatwely constant as a percentage of the sys-
tem, but with a decline in 1970 and 1971.

b, Combolcia-Asseb (Route 2)

_ This is a 463-kilometer section consisting of segments
02001 thrcugh 02013, The total length is broken up'into 3 major
subsections, consisting of segments 02001 to 04, 02005-06, and -
02007-02013 respectively. The first is between Combolcia and Bati,
the second between Bati and the junctioh with the new Awash- Tendaho ,

120



Read 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 eéti'ma.te
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 bue 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 o
buses, 8 trucks and O truck-trailers. The growth rate is 7.5 percent.l ,
There are no traffic generating activities along this route.

Segments 02007-02013 comprise the next subsection, from the
junct;qn_to, Asseb, . The 1972 projection on this stretch is 15 cars, 14
bﬁses‘,’ ' 32 trucks and 120 truck-trailers. Obviously, most of this traf- -
fic comes off of the Awa.sh Tendaho Road., The assumed growth rate |
for prOJectmns is 7.5 percent. There are no economic activities a.long .
this. subsectmn to generate trafﬁc. The following discussion describes

the dwersmnary effects of the Awash- Tendaho Highway.

‘¢,  Diversion Effects of the Awash- Tendaho Road ,
: The Awash- Tendaho highway is currently scheduled to open ' -

in the la.st quarter of 1973, The opening of this highway will divert

: tra.fﬁc currently using the Addis Ababa-Combolcia-Asseb route to the

Addis-Awa.sh Tendaho route., The World Bank and the 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 Addll-Aueb route was re-estimated, The folloﬁvlng table.ahoiv!
the IBRD estimated effec’s..

IBRD
Projected - 1972 = Diversion ' :
Combolcia - Bati Factors Diverted Remainder
Cars 15 50% 8 7
Buses 14 90% 12 2
Trucks = - 32 5% 24 8
Truck-Trailers 89 95% 85 4

However, the Consultants observed on field trips that 2 to 3 large
buges 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 Combolcia and Bati. It was
also assumed that the tanker-trucks and truck-trailers would all use
the new Addis-Awash-Asseb route. Based on these assumptions, the
followifxg revisions were made to the vehicles traveling on the Addis- - -
Comboléia;As‘seb route, -

" Revised 1972 Projections

Section 10 From To ‘_.‘vCar“s Buses Trucks "Trailers °

~101001 Addis Area et 12 23
01002-01007 - Addis-Sendafa = 54 53

01008- 0»10161 Sendafa-Combolcia . 24
02001-02004 Combolcia-Bati
02005-02006 Bati-Tendaho
02007-02013 Tendaho-Asseb

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 tke

scheduled flight activity, a 1972 base estimate of 35 cars, 2 buses and
2 trucks is generated,

2,13 Adigrat District

a. Route 1, Welo District Boundary to Eritrea District

Boundary

This section is made up of 23 segments covering 257

kxlometers, 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 Adtgrat. The thu-d is from Adigrat north to the
| Eritrea. district boundary. As in prev1ous cases these subsections
are for the purpose of forecasttng only. Exhibit 2, 11 illustrates the
trafﬁc mix on segments in the Adlgrat District, ,
.The, fu-st subsectton, segments 01038-01046, is covered by
count stattons 18 (north) and 114 (south) The historical data from
these statlons is averaged annually to produce the forecast data base,
'I'here are no slgniﬁcant act1v1ties along this subsection that would
" generate traffic above the proJected 3.5 percent per year. The 1972
'base pro;ectlon is 30 cars, 37 buses, 54 trucks, and 22 truck-trailers.
- The second subsectton, segments 01047-01056, is 136 km long,
g from Quiha to Adigrat. Stations 114b (north) and 111a (south) were
averaged to produce the traffic data base on this subsection. There
: are 11 segments m this subsectlon. The 1972 traffic base is 13 cars,
8 buses, 31 trucks and 17 truck-trailers per day. There are, at
present, two mmimu.m 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; J

SEGMENTS 01038 - 01046 |
(See COMBOLCIA DISTRICT, SECTION 2,12)

IN THE ADIGRAT DISTRICT

SEGMENTE 01044 - 01056

Station 111a and 114b AADT

Year

66,
67,
68.
69.

70,

71,

Sta.tion 110a AADT

JEQEI_;;
,‘6v7.‘::_7>":,4,_ «)
68,

69. .
270,

Station 11ic AKDT
year
.66,
6T,
68, .

69,
70.
71,

Total
" 100. 00

100. 00
100, 00
100, 00
" 100, 00

--100, 00 .

Cars Buses

20,31 10,16
14,49 8.70

18.52 . . 11,11
14,17 14,17
13,71 110, 48

SEGMENTS 01057 01060

Trucks
‘ 47 66

47, 83
42,59
42,50

46, 77

45, 65

(Seé ASMARA DISTRICT ‘SECTION 2, 14)

Tota.l

--100. 00

100. 00 -

100, 00

‘100, 00 “:“
100,00 -
+100,00. . -,
100,00

100,00

SEGMENTS 03060 - .03056

Ca.rs R Buses

')520 00
' ‘ 19. 15
15,38
12, 86"

- SEGMENTS 15001 - 15005

16,000
17. 02
.23, 08, . ..
22,64

L - 18.’57 L . : o e L ot

ol

'100,00

100,00
© ;100,00

i__Ca.rs ‘Buges
16, 6771”7?”33 33"
14,29 i 142, 86

P 31. 25 -, f

.. 31,25
22,22 55,56
14,29 28,57
25,00 41,67
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" Trucks
© 50,00

28. 57
37.50
22,22
57. 14
33,33

Tr/Tr. |

21.09
28.99
27.78
13,04

“Tr/Tr.

0.00
14.29
0.00
0.00
0.00
0.00
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EXHIBIT 2,11
‘(Continued)

SEGMENTS 01101 through 01102

Station 114c AADT

Year

66.
617,
68-
69.

70,

71,

Total

100. 00
100. 00
100,00
100, 00
100. 00

100,00

Cars

45, 00
44,12
42, 86
50,00
48, 84
50.98

__SEGMENT 03401

Buses

27,50
26.47
31.43
28,57
27.91
13,73

‘Station 110c AADT.

AYear~yv

66.:
67,

68o.
69,
. 71-

Total

100,00
100,00
100,00
100,00
100,00 -
..100.00 . . .

“'Cars

_'29.73i'
" 34,69

30, 65

30,77
31,31 .-
23,96

‘- Buses
32,43

 40.32
52,31
56,57 .
41,67

Trucks

27,50

26, 47

22,86

19.05

20.93
31,37

Trucks -
35,14 .

24,49
24,19
15,38

34,38

SEGMENTS 03055 through 03051 -

Statlon 110b AADT

Year

166, ..i"

67,

.68,
69,
) PR

Total

'100. 00
100,00
100.00 .
100,00 "
100,00 -
'100. 00
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48439 -
" 46,67
©"42, 86
.-34,43.
4478

Tr/Tr.
0. 00
2,94
2. 86

" 2,38

- 2.33

- 3.92

. Tr/Tr,

2,70

2,04

4,84
1,540

o 10'00;;$

! .Tr/Tr-

13733
...14,52 .

11.67

110,000

- 4,92
299
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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 Adigratto the Eritrea boundary.

It is 27 km lorg and consists of 4 segments, 01057 to 01060. The aver-
age of stations 104b (south) and 111b (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-traﬂers.

_--bs - Route 3, Eritrea Dr.strict Bounda.ry to Beg_dtr

 District Boundary

. 'This sectmn is composed of 3 tra.fﬁc subsections and 14 \

, ség&ﬁé&its. It is 179 km long and 1s ‘the ma.Jor route from the Adigrat-
) Asma.ra reglons to Gonder, 'I'he first subsectlon, 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 subsectmn is 55 km. long (segments 03050 through
.03047) and is from Enda Selasse to the Tekeze River Bridge.

. The traffic foreca.st for the fr.rst subsection is derived from the
' hr.stoncal data from count sta.tr.on 110a. (north) One minimum pa.ck- E

"age progra.m observation area is located on: R.oute 3'to the north of

. thts subsection. Estl.ma.ted 1972 tra.ffic 1s 20 cars, 27 buses, 60

- trucks, s.nd 12 truck-tra.:lers.:‘{' kThe area. growth rate of one percent
per yea.r is a.pplr.ed to this base trafftc. Only bus traffic has shown
a.ny substantial growth, * Car tra.ffic has been erratic and all typcs of
ruck traffic have decreased, :

. ‘Traffic on the second subsection, segnents 03055 through 03051,

' ts 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,
e, Route 15, Adigrat to Adi Abun,

Thm is a 103-kilometer sectxon covered by count stations
110d (east) and 1llc (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 t:u»ck-.-tr‘a‘iler.s. .The growth rate is 1 percent per year.

d,- Se g ments 01101 and 01102 Quiha to Mekele

., Th1s is a 10 lulorneter sectmn linking Mekele with Route 1,
'Count station 114c counts the trafﬁc to Mekele on this route, Traffic in
"1971 was 49 vehicles, The estimatéd 1972 base traffic is 22 cars, 13
buses, . 11 trucks and 1 truck-trailer. Traffic is assumed to grow at

the low ;yétém rate of 3. 5 percent per year,

. Segment 01201; Mekele to Maimekden

This is'a second connection from Route 1 to Mekele, a
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distance 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 Mekolo
route. The traffic entering Mekele from Maimekden is originating in o |
the north while the traffic from Quiha is coming from the south,

f. Segment 03401, 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
96 vehicles. The assumed growth rate on this spur is 7,5 percent per

year,

2. 14 Asmara District

a. Route 1, Ad1g&-at District Boundary to Asmara and
Massawa

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 111b (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 systein growth rate of 3,5 percent a
yezir is applied to an estimated 1972 base of 36 cars, 19 buses, 46
trucks and 23 truck-trailers, The regional growth rate of 1 percant was
not used as this is the main route from the port of Massawa and Asmara
to Add1s, and is not as affected by regmnal cond1t1ons as the other routes
in the region,

The second subsection is from Deca.mere to Asmara, This is a
single segment, No. 01066, 40 km long, and is measured by count
station 109a (north). An estimated 270 cars, 76 buses, 316 trucks and
41 truck-trailers is the 1972 base. A total of 565 vehicles traveled the
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EXHIBIT 2. 12

HISTORICAL TRAFFIC MIX dN SEGMENTS
01061 THROUGH 01066

Station 109a AADT

Year Total Cars Buses Trucks Tr/'I“r_.»

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 111b

Year Total Cars Buses Trucks Tr/Tr.
66, 100, 00 28,32 14, 45 41, 04 16,18 .
67. 5 100, 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 g 100.00 . 27,43 15.19 45,15 12,24

HISTOR.ICAL TRAFFIC MIX ON SEGMENTS
: 01065 AND 01066

SEGMENT 01066

Station 1016 AADT

Cars . Buses Trucks Tr/Tr,
53,56 3.10- 28.17 15,17
60.32- . . 3,17 24,76 11,75
61,63 3.21 . 24,57 10. 59
51,65 3.31 . 31,81 13,23
54,57 - 4,57 28, 85 12,02 .
38,80 - 5,08 40, 42 15.70
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EXHIBIT 2. 12
- (Continued)

SEGMENT 01065

Station 104a AADT

Year " Total . Cars Buses Trucke Tr/Tr.
66. 100, 00 : 34,34 15,66 42, 42 B 7.58 -
67. 100, 00 35,32 16.92, 36, 82 _ 10,95
68. 100.00 - 38.89 16, 67 34,72 8.80
69. 100. 00 38,82 15,53 37. 89 7.76
70, - 100.00 42,27 15,45 35,57 - 6,71
1. 100, 00 30, 24 21,31 39,52 8.93

SEGMENTS 01068 through 01072

Station'101a and 102b

R

Year .7 _Total . Cars Buses Trucks - - Tr/Tr.:
66 "' 100,00  50.37 3,10 33, 53 13, 00
67.° 7 100,00 55,21 2.80 29.86 12,13
68, 100,00 . 56,51 6.61 28, 82 8.06

69, - 100,00 - 47.48 10,42 31.79 10, 31
70, 100,00 . . 46,18 12,48 32,61 8,73
2?10 100.00 " . 39.13. . 12,80 39,38 - 8.70

SEGMENTS 10001 through 10003

Station 101c and 104c AADT

Year- - Total - Cars .. Buses. Trucks Tr/Tr.,
- 66, 100.00 28,17 - 8,45 59,15 - 4,23
67, 100, 00 30,51° 11,86 - 45,76 . 11,86
. 68,." 100. 00 25,93 8.64 - 59, 26 6.17
69, 100, 00 21,24 ' 7.08 ' 68,14 - 3,54
70,) 100,00  -27,55° ' 6,12° ' 63,27 3,06
71 100, 00 41,967 9,79 - 4155 0,70
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segment in 1971. The growth rate has been high and an annual forecast
rate of 7. 5 percent per year is used, Exhibit 2,12 illustrates the traf-
fic mix on the above two subsections, Note the declining percentage of
cars and the increasing percentage of trucke as the distance from Asmara
increases. .

The third subsection is from Asmara towards Massawa, Due to
the proximity to Asmara, the traffic forecast on the first 25 km east of
Asmara is much higher than the subsequent portions of the sectiow.

This segment is identified as 01067. Traffic for 1972 is 253 cars, 18
buses, 133 trucks and 58 truck-trailers per day. The growth is esti-
mated at 3, 5 percent per year. |

" The fourth subsection covers the 90 km beginning 25 km east of
Asmara, on Route 1 to Massawa, Count station data from station 10la
(ea.st) and 102b (west) have been averaged to provide the data base,
The 1972 base is 235 cars, 48 buses, 169 trucks and 56 truck-trailers
per day. ‘The growth rate used for forecasting is 3.5 percent per year.
Exh1b1t 2 12 shows the declining percentage of cars and the correspond-

1ng mcrea.se 1n percenta.ge of buses and tracks.

b. Route 3, Asmara to the Provincial Boundary.

: ThlB 4is'a 115-kilometer section going south from Asmara
on Route 3 As there is only one significant turn-off, located at Adi
' Ugr1, a.nd the tra.ff1c turning off route 3 is low, the data from station
'105 (south) and 110 (north) ‘was used, Traffic was estimated to de-
| cline from north to south on’ an empirical basis due to the large differ-
ence between station’ eounts. /The section is comprised of segments
| 03061through 03072, - The" growth rate estimated for the next 5 years
is 3.5 percent per year." " There is one minimum package program
demonstration area at Adi Ugri, midway in the section, The base 1972
traffic estimate is 190 cars, 90 buses, 119 trucks and 12 truck-trailers
near Asmara, and 90 cars, 22 buses, 60 trucks and 12 truck-trailers
near Adi Ugri. This heavy traific plus the estimated growth will make

the contribution of the agricultural scheme insensitive to the ranking.
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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 101c
(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 increased 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, Asmara 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 rmx along the route, Truck traffic has been increasing in im-
portance. ‘ ,

The first subsectxon covers the first 41 km west of Asmara on
Route 11, Itis 1dent1£1ed as segment 11001. Local traffic to and from _

Asmara makes the count on this subsection high, especially for cars
and buses. The 1972 base estimate is 103 cars, 60 buses, 78 trucks
and 34 truck-tra1lers. . The assumed growth rate is 3, 5 percent per

year,. L

The. next subsectxon consxsts of segments 11002 through 11009,

: Count statxon data from statxon 107a (east) is used as the traffic fore-
casting base. The traffic growth is unstable with cars, trucks and
truck-traxlers showmg 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
ifrom 41 km east of Asmara to Akordat,

- The third subsection, segments 11010 and 11011, covers the 176
km from Akordat to Teseney 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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Station 106a AADT

Year

66,
67.
68,

69.

70.
71

Statton 107a AADT

Year

*”661;_[1w

67r$ .‘
68,
69,
704 0
B TR

StatJ.on 108a AADT

Year

66, i-‘
6T
68,
69
2 70;" “f

EXHIBIT 2.13

HISTORICAL PERCENTAGE TRAFFIC MIX ON ROUTE 11

_Total

100. 00
100. 00
100, 00
100, 00
100. 00
100. 00

Total

Total

f 100. 00
100,00

SEGMENT 11001

Cars

37.95
36,57
37.57
37.09
42,31
30. 34

Buses

14, 87
20,57
23,76
24,00
16,67
24,15

Trucks

26,67
28,57
25,41
26,91
33.01
34.98

SEGMENT 11002 through 11009

A;gloo 00
100,00
© 100,00
100,00 -
7100,00
100,00, .

100,00 -
100,00
100, 00
100,00

Cars

19,29 .

- '25.35

© 21,33
22,22
24,44
3 23QJ"A

- 18,89 -
21,11
19.35

Buses

15,00
18, 31
16,00

Trucks

34,29
32.39
33,33

- 37.78
35,56
45,16

,..','SE"G}MF.E’N' TS 11010 and 11011 °

133

. Buses
o ‘16 18

C . 22,86
a7 '19.17

S 28,87

Trucks
-~ 35, 29

35, 24
42,50

. 41,54

42,11
46.94

Tr/Tr.

20,51
14, 86
13,26
12,00
8.01
10,53

Tr/Tr.

31,43
23,94
29,33
21,11
18. 89
32,26

" Tr/Tr.

27.21
19. 05
23,33
21,54
17.29
18.37



Station 108¢ AADT

Year

66,
67.
68,
69,
70.
71.

Total

100, 00
100, 00
100. 00
100. 00
100. 00

0. 00

EXHIBIT 2.13
(Continued) -

SEGMENT 11012

Cars

23,08
33.33
0. 00
11,11
20,00

0.00

134°

Buses

7.69
16, 67
0. 00
55, 56
20, 00
0,00

ZTrucks

69. 23
33.33
66,67
11.11
60. 00
0. 00

Tr/Tr.

38,46
16,67
33,33
22,22
0.00
0.00



The fourth subsection, segment 11012, is 25 kilometers long
from Teseney Junction tc 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,

e, Teseney Junction to Teseney. (See Exhibit 2.14)

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.

£, Route 17, Adi Ugri to Areza,

This is a 42-kilometer section composed of five segments,
17001 through 17005, No traffic counts have been taken at this junction
“and the GRS field survey recorded no traffic on the section. As are-
- sult of the Consultants' own f1elf1 efforts it was estimated that the traf-
f1c wa.s rmmmal Tra.ffxc count data at the old station 107a showed tha.t
11tt1e “‘traffic at the Ba.rentu-Teuc=ney-Ad1 Ugri junction could be attri-
buted to this road ‘As a result of the field investigations the 1972 base
est1mate is 4 ca.rs, 2 trucks, Z buses, and 0 truck-trailers. The one

percent a.nnua.l growth ra.te is’ used for forecasting purposes.

B Route 50, Terram1m to Decamere. _

Th1s is a 30-k1lometer sect1on of road composed of two ,
segments, 50001 and. 50002, hnkmg Routes 1 and 3 south of Asmara,
No' tra.fhc counts ‘exist and the GRS f1e1d survey indicated one heavy
veh1c1e in forty mmute 8. Expa.nded to twelve-hour day, this would be
- the equwalent of 18 veh1cles. -However, due to the declining traffic and
’ the Consultants' own £1eld work the 1972 base estimate is 4 cars, 8
- buses and 4 trucks per day. The annual growth rate is 1 percent.

R 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 TTUMFFTC]MIXIOBISECHMEHWTS

Station 108b AADT

Year Total

66. 100, 00
. 67, 100, 00
68, 100, 00
69. 100. 00
70. 100, 00
71. 0.00

-Statxon 103a AADT‘ :

Year S Total

~66',. 100,00
67,7 100,00 ¢
68, .. 100,00 .

69, . 100,00

70,77 100,00
11, 100.00.

24,44 .

IN TT{EiAShdAJ&A.IHSTH!HST‘

SEGMENT 11101

Cars Buses

21,74 -~ 10,87
26,98 17. 46
15,63 15,63
11,54 21.79
12, 82 25,64
0.00 - 0,00

SEGMENT 12001

» Carl, ';?:Buses;;i
29,03 .

36,25
31 79["

120,62
%118 29ﬁg 
18,50
Clelg
",,54 38 0 .716,92. ..

SEGMENTS 01301

23,33

ST, 40 sl
.. 69,34 - 015,
”"-51:657Ef

136

Trucks

43,48
39. 68
46, 88
46,15
44, 87

0,00

. Trucks
Tezmn

" 35,62
42,07

139,31

27,27 -
25;9§L ﬁ;my;

Tr/Tr.

23,91
15, 87
21,88
20,51
16.67
0.00

| Tr/Tr.

5,24 .
7- 50 .
9,76 -

10, 40
Casg

. Tr/Tr.

0.00 .
1.11
2,17

139

2,41
- 3,85



out of Massawa, Count station 103a (south) provides the historical data
base for the traffic projection, Bus and truck traffic has been relatwely
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 102c (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-s to Bahir Dar,

.  This is a 411 kilometer section cons1st1ng of 24 segments,
‘ "03023 through 03046, There are six traffic forecastmg subsections in
' '1n emstence, w1th 1 approved demonstratxon area and one observation
‘ area The MPP's ‘are located near lake Tana,

An exammatxon of Exhibit 2, 15 111ustrates the changmg traffic mix
on th1s route. Car tra£f1c is only s1gn1f1cant near towns. Bus traffic is
- a fa1rly constant percentage of the total along the entire sect1on. Inter-
'urban truck-trafﬁc 1s also constant, be1ng d1storted only near towns,

Truck-tra1ler trafﬁc 1s errat1c on var1ou, sect:.ons and also varies con-

o s1derably from year to year., o

_ ."The f1rst subsect1on is from the Txgre Prov1nc1a1 boundary to

- f'f1ve km north of Debarek and 1s composed of segments 03038 through
0 3046 Only bus traf£1c has shown any consistent growth, Total volume

'fon th1s subsect:.on has ‘been erratm, with car and truck-trailer traffic
- "declining in 1mportance 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
. f_orecast. Count station 110a (south) was used as the histurical base for

projections,

137



Station 110A AADT

Year

66.
67.
68,
69.
70.

Sta.txon 112 A.ADT;-

:Yeaff

Sl 100. 00 .
~.-100,00 .

100,00
1100500
.1:100, 00 .
¢4100 00; i

66,
67.
68,

T
L,

Total
100, 00

100. 00
100. 00
100. 00
100. 00

Total

EXHIBIT 2,15

SEGMENTS 03038 through 03046

Cars

14, 29
36,36
25,00
28,57
27.178

Buses

28,57
18,18
41,67
35,71
33,33

Trucks
57. 14

36. 36
33.33
35.71
38. 89

SEGMENTS 03035 through 03037

" Cars

13, 64 ;‘
15,56

13,89
11,90 "

oo 13, 64._ :
14,29

" Trucks

50, 00
46, 67
38. 89
50. 00
47.73

46,43

SEGMENTS 03032 through 03034

| Station 113a. A.ADT

Cars 7T

56. 30 L :

56.90

57- 89 R
. 48,66 .}3;”',..h

HISTORICAL PER.CENTAGE TRAFFIC MIX ON ROUTE 3,
GONDER DISTRICT

. Tr/Tr. .

0.00.
9.09
0.00

0.00

e T
13,64

13,89
11.90
29,09 .
10 71

Tr/Tr.

3,91
- 4,20
1,72
1,97
1.67

1,07



EXHIBIT 2. 15
(Continued)

SEGMENTS 03029 through 03031

‘Station 113a'and 113Ab

Year Total Cars Buses Trucks Tr/Tr.,

66. 100. 00 55,70 8. 86 31,65 3, 80
67, 100, 00 49,55  17.12 28, 83 4,50
68..  100.00 46.96 19.13 31,30 2.61
69, 100. 00 47, 80 18. 87 29,56 3,77
70, - 100,00 = 42,86 = 21.43 33,33 2.38
11, 100,00 55,22 120. 40 23,38 1,00

SEGMENTS 03026 through 03028

Statton 113Ab AADT

" -Yea'r v Total Cars R ’ Buses e

66, 0, oo“j"_i 0,00 77 0. 00"

67,0 1+100000 28,57 32,14
68, . .,100,00 25,00 28,13 - . .

69. " " 100.00 ' 27.91 76,98

70,7 100,007 26,327 ¢ 131058 el 39547

71, 100. 00 17,50 - 55,00 . . -.22,50 '

SEGMENTS 03024 through 03025

Statton 113Ac AADT

Total Cars' Busew

0,00 0,00 0,00
‘ *=:e¢1oo.oo¢f .29, 63 ; _33 33w
B 100,00 ,24,24,‘:4 27.27
>,69.,' 100,00 27.50 7.50-

Year.,
. : T 0.00 "
L 34700
122
T 730000°
Bl 1T
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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 il2 (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 halfway to Adis Zemen,
H1storical data from count etanone 113b (eaet) and 113a (weet) were
averaged to prov1de the h1etor1ca1 data base. The 1972 forecast is 51
cars, 17 buses, 27 trucke and 3. truck-tra11ere. The eetxmated growth "
rate is'3, 5 percent per year. One of the MPP'e 1s currently in emetence’s_
mthm area. ' B L IR R

The next eubeect1on 13 from segment 03026 through 03028 That' |
is, from Adis Zemen to.a po1nt 34 lulometera we et. .~ Traffic count data =
from 113 Ab (weet) reflected a exgmﬁcant decrease 1n tra.ffic as. the

v d1etance from Azezo Junct1on mcreaeed Ae data from etatlon 113 A ;
ueed ae a baee. Th'i‘s’ '

has been relatwely conetant, the 1971 count w 8,
‘is 10 care, 7 buses, 16 trucke and 1 truck- ra11er. The 3 ‘5 percent ,‘
annual growth rate is used. LT T o '. e |
The last subsection is from Ad1s Zemen to the Gonder Prov1nc1a1:‘;\"
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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Liave not demonstrated any trends, Hewever, 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 sectzon, 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,

T

This is a 35-kilometer section consisting of two segments,
‘3‘30'()‘-1ia.nd 33002, No count data is available, The GRS survey counted
1 vehicle in ten hours, There is an agricultural scheme being planned
aiong this route to the northwest of Gonder, Traffic forecasts were not
ava.iia.ble-as of the time of this studff. ‘Discussion with the contractor .
and the Consultants' field »survey*pro{rided 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 avallable in mid- 1972 At tha.t :

t1me the mamtenance recommendatmn should be rev1ewed

2. 16 Debre Markos D1str1ct.

"~ Route’3, De]en to Bahir Dar, - -t

Th1s sectmn is 335 lulometers long. is coxnposed of seg-
} ,ments 03007 through 03022 and consmts of three forecastmg subsec-
3 t1ons. : Except ‘for two existing MPP's and’ two demonstratmn areas no
j exceptmnal traffic generating activity is foreseen. Traffic is heaviest
' »’near Dejen on the Addis Ababa end and declines as Bahir Dar is
approached o

- The first subsectlon, segxnents 03007 and 03008, is 70 kilometers
long-from Dejen to Debre Markos. Data from count stations 10 (west)
and 23 (ebast) were averaged to provide the base traffic. Growth trends
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.for all types of traffic were related to time and‘therefélﬂ-e‘the time-trend
. regression analysis for the station was used. This generated a 1972
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 systém total VKM,
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 030 17 through 03022 make up this
subsection. Count station 25 provided a two year data base. An annual
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, Dejgn to Bichena.

A
e 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,
The_ré 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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HISTOR.ICAL TRAFFIC MIX PERCENTAGES

Station 10B and 23

Year
66.
67.
68.
69.
70,
71.

Total

100. 00
100. 00
100. 00

100.00 -

100. 00
100. 00

Station 24 AADT

Year

66,
67.
68.
69,
70.

71,

Total

0.00
0. 00
100. 00
0.00
100. 00
100, 00

Station 25 AADT

Year

66,

67
68.
69.
70.

71.

" 'Potal

0.00
0. 00
0. 00
0.00

100. 00

100, 00

EXHIBIT 2.16

ON SEGMENTS 03007 - 03022

SEGMENTS 03007 - 03008

Cars

28.00
29.80
30.77
42.51
56,48
37.59

SEGMENTS 03009 - 03016

Buses

36.00

40. 40

39.01
32.40
20,44
23,86

Cars

0.00
0. 00
37.97
0. 00
29.20
23,30

SEGMENTS 03017 - 03022

Buses

0.00
0.00
29,11
0.00
30.97
29,61

Cars

0.00
0. 00
0. 00
0. 00
28,57
30. 39
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Buses

0.00
0.00
0.00
0.00
29. 87
38.24

Trucks

35,60
28. 81
40, 11
24,72
22,86
36, 87

Trucks

0. 00
0. 00
32,91
0. 00
39. 82
46,12

Trucks

0. 00
0.00
0.00
0,00
28,57
29, 41

Tr /Trc

0. 40
0.99
1.10
0.37
0.22
1.69

Tr/Tr.,

0.00
0.00
0. 00
0.00

0. 00
0.97

Tr/Tr.

0.00 -
0.00
0.00
0.00
0.00
1.96



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
reg'revssioh analysis prodﬁééd an annual growth rate of 7 percent per
year. . )‘, : 5 . |

| :':_The; second subsection is beyond Jimma, segments 07016 through
070&0, '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 1 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 1 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

Year Total Cars Buses Trucks Tr/Tr.
66. 100,00 15,73 - 44,94 38,20 1.12
67. 100, 00 23,08 47,69 27.69 1,54
68. 100, 00 30,43 15,22 50. 00 4, 35
69. 100. 00 40,00 25.00 32.50 2.50
70. 100. 00 38,11 22,43 37.03 2.43
71, 100. 00 34,98 24,49 37, 86 2.67

Station 28c 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 c. 00 0.00 0. 00 0.00
69. 0.00 0.00 0.00 0. 00 0,00
70, 0,00 0.00 0.00 0. 00 0.00

1. . - 100,00  39.68  29.10 31,22 0. 00
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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 1972 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 subsection 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 crratic 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 1971. The 1971 data was
. used as the 1972 base forecast, This is a forecast of 57 cars, 16 buses,
33 trucks and 3 truck-tr_aileré. The 3.5 percent growth rate as derived

~ from the previous subsection is used.

B c "'ang‘a Spui" Segment 07201,
PR Thls is a four-k:.lometer 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 Buses Trucks Tr/Tr,

66. 0.00 0.00 0.00 0.00 0.00
67. 100. 00 36,53 9.13 - 54,34 4,57
68. 100. 00 62.99 15,75 18.90 2.36
69. 100. 00 45,05 27.93 22,52 4.50
70. -100, 00 50,46 25,23 22,31 1,86

71, 100. 00 46,55 30.98 26.28 1, 47

Station 27b AADT

Year = Total Cars Buses Trucks Tr/Tr.
66, . 0.00° 0.00 0,00 0.00 0. 00

67. 170,000 0 0,00 0.00 : - 0.0C 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, - 100,001 51,72 - 14,94 - - 32,18 1.15

1. 5e...100.00. . - 50.89 .. 14,29 . 29.46 2,68
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d. Ghimbo Access Road,

This is a 10- kﬂomecer segment, 07 101, from Route 7 to
Ghimbo, The 1972 traffic forecast was estimated from the Consultants'
field surveys. This consists ot 5 cars, 2 buses and 15 trucks per day,
The 3.5 percent yearly growth rate is used for forecasting.

2. 18 Shashamane D1str1ct.

a, Route 6 Awash Rwer Bridge to Dilla,

This is a 275-kilometer section which is heavily used by
all ‘types of traffic, It serves both popular reserts and agricultural.
areas, For forecasting purposes it was necessary to divide the section
into five subsections. The entire section is made up of segments 06002
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
data base, Traffic is heavy and the 1972 base forecast is 239 cars, 37
buse's,' 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
,'tra.ff.ic has also been constant, with a mix of 48 percent cars, 20 per- -
‘cent buses, 25 percent trucks and 7 percent truck-trailers.

: The second subsectxon, segments 06003 and 06004, covers the
'115 kilometers from Meki to Shashamane, Both the traffic mix and

i :tra.ff.m growth have been erratic but regression analysis provided a

f good hme-trend correlatmn. Historical data was derived from station
- 15¢ (north) and the lmear regression forecast was used as a base,
Thls forecast for 1972 is 173 cars, 152 buses, 154 trucks and 7 truck-
. trailers, with an annual growth rate of 6 percent,

The next subsection, segments 06005 and 06006, is 65 kilometers
long from Shashamane to Yeréalem Junction. Count stations 15a south
to Wondo and 14a north to Shashamane were averaged to provide the

data base., Percentage growth per year for all types of traffic is erratic
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EXHIBIT 2.19

HISTORICAL PERCENTAGE TRAFFIC MIX ON SEGMENTS
IN THE SHASHAMANE DISTRICT

SEGMENT 06002

Station 2a AADT

Year Total Cars Buses Trucks Tr/Tr.
66. 100. 00 44,18 23,53 25.03 7.26
67. 100. 00 46,58 20,72 26, 06 6.64
68, 100, 00 54,25 19.45 20.09 6.21
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 15¢ AADT.

Year: Tota.l Cars Buses. . Trucks v Tr/Tr,
66, 100, 00° 33,33 32,12%° V;, 33,33 1,21
67..  100,00° 33,33 - 30,70 7" 34,80 117
68. " 100, 00: 47.80 . 27,2070 ' 23,63 1,37
69. 100,00’ 41,46 ' 28,897 . 28,39 1.26
70.° 100,00 21,55 - 38,28"-. " 38,49 - .  L67
71, ‘100,000 40,32 27.19  ~ 30.88 1.6l

SEGMENTS 06005 - 06006

Station 14a and 152

‘Total": , Cars 5 Tr/Tr.
"‘100 OOL T_'31 52 ; 2.72
100, 00 33, 61‘_ 1.11
100. 00 : ‘ ;47. 38“ 1,41
“,100 00‘;_ L 40. 46 g 2,07
‘:100. 00 - 237, 87 2.01
100, 0 4294 1.93
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http:27.20.04

Station 14b AADT

Year Total
66. 100,00
67. . 100,00 -
68. 100. 00
69. 100,00
70. 100. 00

71; A A 100.00»

Station'1 3a 'A.ADT‘

- Year . Total
66, - 100,00
67, 100, 00
68. 100,00, -
69, 100,00
70.: 100,00 ..

71, 100, 00:

Station 15b AADT

Year ~Total
66, .100. 00
67" 7100, 00
68, 100, 00
69. : 100. 00
70, 1100. 00
710 100. 00

EXHIBIT 2. 19
- (Continued)

SEGMENT 06007

Cars Buses
57. 14 25.00
45,12 32,32
53,51 27.19
53.25 24,68
48,51 . 26,87

54, 66 21,86

SEGMENT 06008

Cars Buses
24,68 = 45,45
26’00‘. ‘T>49loo'_.
34,62 . .- 39,74 .

30,00 .- - 45,00

. 26,81 . 36,96
31,62 . 32,35 -

SEGMENTS. 41001 - 41004

Cars Buses
24,00. 32,00
24,49 36,73 -
33,33 33,33 .
31,97 35,250
36;02% 131;42m; byl

_150,_'

Trucké o

16,33 |
21,95
17.98
19, 48
23,13
21,46

Trucks '

28. 57
24, 00
24. 36
21,25

34,78

33,82

Trucks
. 42,67
- 37.76

32,50
31.97
32,18

33,48

1.53 .
0.61
1,32
2,60
1. 49
2,02

Tr/Tr.

1.30
1,00
1.28 .
3,75
1,45
2.21.

‘Tr/Tr.
1,33
1.02
0.83
0, 82
0. 38
0. 88



Station 13b AADT

_Total

100, 00
100, 00
100. 00

100, 00

" * 100. 00

- 100..00

Year

66.
67.
68,
69.
70.
71, -

‘Station 14¢ AADT

Year

EXHIBIT 2,19
(Continued)

SEGMENTS 440601 - 44004

.., Cars
+ 55,60
45,30
e 500920
© 50,00
475397
Cienn 5412

Cars

25,71
21,74
28, 00
23,88
30,56
31,94

Buses

31,43
30.43
32.00
40,30
26.39
18,06

SEGMENT 06101

Buses -

29,46
36,75 -
39,11
37.76
35,89
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160720
354

Trucks
34,29

34,00
32.84
37.50

41,67

Trucks T

e 17.95 B

9.96.

11,89

Ir/Tr.

8.57
2,17
6.00
2.99
5.56
8- 33

r/Tr.

0.00
0,00
0.00

0.35

-0,00: .



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 t0‘.
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 tra.fﬁc. . , |

The last subsectmn, segment 06008, covers the 37 kilometers
from Wondo to D111a, count station 13a south to Dilla provides the traf-
fic base. Annual percenta.ge growth for. a11 types of vehicles is unstable,
~ but agam the t1me-trend regressmn analysm prov1des a s1gmf1cant cor-
-relatmn. Forecasts by all methods were similar and the 1972 base fore-
cast 1s 39 cars, 56 buses, 35 trucks and 3 truck-trailers, The estimated

growth rate is 7 5. percent per year,

h. Route 41 Shashamane to Sodo,

This route is 140 kilometers long, and consmts of segments
,41001 through 41004 The only count station covering this section is at
Shasha.mane, 15b to Sodo, Traffic is high as the section provides access
‘ .to the WADU agr1cu1tura1 scheme and the entire agricultural region.
'I‘he sta.tmn time~trend regression analysis showed high correlation
f"agamst 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 mi:f. 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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road feasibility study was exammed for traffic forecasts, but it was the
general finding of this study that local traffic generated would be hght _‘
and most traffic would be diverted through traffic. As the Hosaina-Sodo

road was not approved, traffic patterns in the area will not change,

~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
as the Shashamane-Sodo section forecast was not considered apolicable
to this section. The Consultants' own field work was used in conjunction’
with the GRS survey. The 1972 base forecast is 5 cars, 7 buses and 3
trucks; the growth.rate is 3, 5 percent. No MPP's are in existence but

1 demonstration and observation area are underway,

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 : .
for the section. The GRS survey work was utilized to provide a fore- .~ |
cast loaoe, with the section divided into two subsections. : ;
The first of these subsections, segments 08025 and 08026, .is the
37 k:.lometers from Dodola to the v1cimty of Adaba,  Traffic is low and "
the 1972 estimate is 10 cars, 9 buses and 10 trucks, The original =~ 7
. estimated growth rate was 3 percent a year, but has been revised to
7.5 percent to include the one Minimum Packa.ge Program and one ob-
: servatxon area, - R LR T S i
» ' The second section, segments 08027 and 08028, extends the re- L
mammg 80 kilometers to Goba., The traffrc estzmate is based on the
GRS’ survey and the 1972 forecast is 2 cars, Z buses and 2 trucks. ,
The Consultants' own f1e1d work ver1f1ed th1s low count. ‘The 7 5 per- E

cent rate is used for forecastlng purposes. e

I

Route 44 ‘Wondo to Negele,

Thm is a 262-kilometer section from Wondo to Negele con- -

’ slstmg of segments 44001 through 44005. The section is divided into
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two subsections, one from Wondo to Kebremengist and the second from
Kebremengist to Negele, There are 3 MPP observation areas a.long the
section, but there is no schedule for the1r 1mp1ementa.tion. V

The first subsection is 138 lulometers long and has a h1stor1ca1
traffic count provided by station 13b to Kebremengist. Annual traffic
growth is unstable, as is the historical vehicle mix. See Exhibit 2, 19.
All the forecasting methods produced similar forecasts. The 1972 base
estimate is 20 cars, 23 buses, 27 trucks and 4 truck-trailers, The
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
fall-off beyond Kebremengist, The 1972 base estimate is 4 cars, 4

buses a.nd 6 trucks a growth rate of 3.5 percent ‘annually is used.
/."/‘

o f, Yerga.lem Spur Se&ment 06101,

, “This is a 6-kilometer spur off of Route 6 to the town of
Yergalem. ‘Count station l14c measures the traffic in this direction.
Traﬂ.‘xc mix has been unstable, but the rection has accounted for a
fa.xrly constant percentage of total vehicle kilometers. Car, bus, and
truck.volumes have significant time-trends, The 1972 base forecast
" is 185 cars, 128 buses and 148 trucks, Based on the past growth the

7.5 percent annual growth rate is used.

g Route 40 'Shashamane to Dodola,

. s Route 40 from Sha.shama.ne to Dodola is 101 lulometers
v,long a.nd consxsts of three segments 40001 40002, and 40003, For

) ;‘foreca.sting purposes the section is d1v1ded into 3 subsections. There

s ‘one MPP centered near Dodola, and 2 observation areas'to the east

’. ‘of Dodola.., ;:;. R .
' - The first subsectxon, segment 4000 1, is ZO lulometers long and
covers Kofole to Shashamane. Count station 15-A (west) provides the
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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 1972 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. o

The next 65 kilometers along route 40, segment 40003 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 est1mate 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 szer Bndge to Juzg_

Route 4 in the Dire Dawa. District extends 405 kllometers i
andis composed of 29 segments," 040 15 through 04043, The section’ is 4
dnnded into 6 traffic foreca.stmg subsectlons. The route provides the )
~ primary access to the east and southea.stern port1ons of the country, 7
Traffic is generally less than 200 vehzcles per ‘day, except near towns
such as Dengego and Harer. Exh1b1t 2,20 shows that tra.ffzc mix is s
consistent on rural roads in the area, Near towns, the proport1on of

cars increases,

Subsection one extends 75 lulometers from the Awa.sh River ,
Bridge to 2 kilometers east of Mieso, . The average of data from count *
stations 16b (east) and 32a (west) is used 'a.s 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 pui'pose 8,
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'EXHIBIT 2. 20

SEGMENTS 04043 - 04022

(See ALEMGENA DISTRICT SECTION)

Station 26b and 32b AADT

Year

66.
67.
68,
69.
70.
71,

Total

© 0,00
0. 00
0.00
0.00

100. 00

100. 00

ion 8¢ and 263

Cars

0. 00
0,00
0.00
0. 00
33,33
370 96

SEGMENTS 04032 - 04033

SEGMENTS 04023 - 04031

Buses

0. 00
0. 00
0.00
0.00
26,39
19.59

Buses
34,178

37.23
31.68
35,07
25,63
22,88

Station8a AADT |

" Year '

66.
67.

. 68,

70._.
71,

~100. 00
- 100. 00
100, 00

100.00

.100, 00
100. 00

~Total -~

-Cars -

44,58
44, 44
50. 90
56, 64
60, 38
57,45

' 'SEGMENTS 04035 - 04036

Buses

32,08
31.07
29,86
22,61
17. 14
23,33

Trucks

0. 00
0. 00
0.00
0. 00
40, 28
36.73

Trucks

28.99
32,85
'35, 40
33,58
38,27
38,38

Trucks

22,17
24,04
18, 44
20, 33
22,10

IiﬂBTT)RJCU\l.IﬂBRIJEbVPAJEE)TH&AJ?FTCIthX'OhISEKihLED‘TG
IN THE DIRE DAWA DISTRICT

Tr/Tr.

10.00
0.00
0.00
0.00 -
0.00
0.82"

Tr/Tr.

1.45
1. 46
0.62
0.75
0.00
0.74

Tr/Tr.

1.18.
0.45
0. 80
0.41
0.38
0.22



Station 9 AADT

Year

66.
67.
68.
69.
70.
71.

Total

100. 00
100. 00
100. 00
100. 00
100. 00
100. 00

Station 8b AADT

Year

66,
67.
68.
69.
70.
71,

_Total

100. 00
100, 00
100. 00
100, 00
100,00
100, 00

Station 7 AADT

Ygar
66.
67.

69.
70.

71,

68,

‘Total
100, 00
100. 00
100. 00
100, 00
100, 00
100, 00

EXHIBIT 2,20 -,

(Continued)

SEGMENTS 04037 - 04043

Cars

39. 09
32,69
38.86
40, 34
36,72
37.09

SEGMENTS 04401 - 04402

Buses

25,45

29,81

33.71
27,27
27.68
21,85

Cars

43.19
42,10
47,65
54,15
59,46
59,63

SEGMENTS 20003 - 20004

Buses

32,05
31.80
30,63
24, 37
18.09
20, 54

Cars

57. 66
55, 47
54, 36
44, 36

48.91 .

40,26

Buses

0.00
11.68
16.11
16. 54
13,14

“’ll. 69
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Trucks

32,73
36,54
26.29
31,25
35,03
39.74

Trucks

24,18
25,37
20,91
20,94
22,28
l9\l 69

Trucks

42, 34
32, 85
29,53
39.10
37.96
48, 05

Tr/Tr.

2,73
0.96
1.14
1,14
0. 56
1.32

Tr/Tr.

0.58
0.74
0.81
0.54
0.17
0.14

Tr/Tr,

0. 00
0.00
0.00
0.00
0.00
0.00



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 h 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, .Begments.
04023 and 04024, a distance of 25 kilometers, The 1972 base forecast.
is 54 cars, 24 buses, 42 trucks and 1 truck-trailer.“ .Tiie 3.5 per_c‘ent'
growth rate is used for forecasting,

‘ The third subsection, segments 04025 through 04031, extends fr_om
Asbe Teferi to Kobo. The 1971 counts from station 32b (southeast) and
station 26b (southwest) were averaged to provide the 197'2 traffic base,
This forecast is 44 cars, 21 buses, 32 trucks and 1 truck-trailer, The
3. 5 percent growth rate is used for forecasting,

The fourth subsection, segments 04032 and 04033, covers a dig-
tance of 60 kilometers from Kobo to Dengego. The average of count
stations 26a (northeast) and 8¢ (southwest) was taken to provide the
‘forecasting base, Car and truck traffic have good growth trends over -
time, but bus traffic seems to be deciining. The 1972 base forecast
is 66 cars, 33 buses, 63 trucks and 2 truck-trailers, Growth has been
slow and a rate of 3, 5 percent per year.is used,

| . The fi;i.'t"};;subs’ection, segments 04035 through 04036, covers the
| 45k110‘meters\fr2:mDengego to Haref. There is heavy inter-town traf-
f1c.Stat10n8a southwest to Harer at Dengego provides the forecasting
base. Asbus;ndtruck-traller i:raffic has been declining, the high.
forecastwas giﬁf V:a:,cceptvabl‘ev. Total volume was significantly correlated
to t1meand Jiii:_hsl'staf;isn firﬁé_-trend feg'ression forecast was used. The
‘197“'4‘?;Wba;sé1‘fv‘<‘>rséa:st 1s Z92cars, ;117 buses, 106 trucks and 2 truck- '
fz"a.ilers. Alow 3,5 pei’csf;f annual growth rate is used, |
" The sixth subsé‘ct'io‘n‘is' 90 kilometers long from Harer to Jijiga,
and is made up of s,egménts 04037 through 04043, -Count station 9, two
| kilometers 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,
A3 percent growth rate is used,

b. Dengego-Dire Dawa; Segments 04401 and 04402,

This is a 21-kilometer section that consisis 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 is 401 cars, 216 buses, 169 trucks and
4 truck-trailers per day, The 7.5 percent annual growth 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, R.oute 35 J'um to Gelemso,

, 'I’his sectlon is 64 kilometers long and consists of 6 segments.
' It extends from the Junctxon 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
Consulta.nts' own fxeld work verxfied that traffic was low on this sectlon.
The 1972 base forecast is 5 cars, 2 buses, .and 3 trucks per day. The _
annual growth rate 15 est:mated at 3.5 percent. _ ' 9 '

| ,:;{I:"‘e‘.', o R.oute -30. Jijiga to Dogehbur ‘ }
_ e This‘is"o{'one segment, 30001, section'extendihg 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 is a 12-kilometer spur from Route 4 south to Deder
,'froni‘Kobo.’ The segment number is 04301, The new traffic count ":. .
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station, nurnber 26, at Kobo provides a one-year Count in _'.:h'il dlre"c..f‘idn.‘
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

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 n " Trucks
CTTRL . 46 49@ . Cost Increment

C ‘ 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

Program to Calculate Segment and Summation of Segments;
Vehicle Operating Cost, Maintenance Cost, Net Benefit
and Present Value Net Benefit

// FOR
* JOCS (CARD, 1132 PRINTER)
"% -ONE:WORD INTEGERS
% LIST ALL
'DIMENSION VCST (20), ccs'r (20), XNBE (20), PVBE (20),
K (20) Bt |
60 WRITE (3,100) e j R
100 FORMAT (1H1, 25X, 'PRIOR.ITY-'RANKING')
50 N-l Sl P ORI N .
SVBE=0
- SNBE=O
SVCT=0
SCST=0
K (N)=N
READ (2, 1)SN, NYR, KDS, CAR, BUS, TRUK, TTRL, CCAR, -
CBUS, CTRK, CTTR, PER, CMAL 1, XINT, LIFE, LYR
1 XINT, LIFE, LYR
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1 FORMAT (F5.0, 14, 1X, 13 1X, F4.0, 1X, F4.0, 1X, F4.0, 1X,F4.0
4F4.2,F4.2,

1 F4.0,1X, F3.2, 12, 13)

XINT=. 10 :

3 FORMAT (//10X,'SEGMENT', F7.0,5X, "START YEAR!,

16, 5X, 'STOP YEAR 1', 2X, II) ,

WRITE (3, 3) SN, NYR, LYR

WRITE (3, 4) . - oo L
4 FORMAT (// 3X, 'YEAR', 4X, 'VEHICLE OP', 4X'MAINTENANCE'

4X, 'NET BENEFIT', : T

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 *(CTRK/LIFE)*N*KDS*365, BN

RDST=TTRL* (CTTR/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* ( (1. +PER)**(N-1) )*KDS*365

BDST=BUS* (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) g g

PVBE (N)=XNBE (N)*(1. /(1. +XINT)**(N))

SVBE=SVBE+PVBE (N)

GO TO 10 DR e e e
30 WRITE (3, 2}(K(M), VCST(M)’,"C\CS_,fI‘;(M)}"XNBE(M)‘,*ngVBE(M), :
2 FORMAT (3%, 13, 4F15 2)

‘5 FORMAT (5X, '------= EEM

WRITE (3, 5) - SN i
12 FORMAT (IX, 'TOTAL!,  4F15.2)
 WRITE (3,12) SVCT, SCST, SNBE, SVBE
- GO TO50 |
190 CALL EXIT
END



Program to Calculate Incremental Véhicle Operatiny Cost per Year

// FOR
*IOCS (CARD, 1132 PRINTER DISK)
*ONE WORD INTEGERS .
*EXTENDED PRECISION
*LIST ALL
DIMENSION CCAR (24), CBUS(24), CTRUK(24) CTRTL(24)
TOTAL=0
READ (2. 1)(CCAR (I) CBUS (1), CTRUK(I),CTRTL(I) I1=1, 24)
1 FORMAT (4F2.2)
2 FORMAT (F5.0, 12, 3X, 13, 4F5,0)
WRITE (3, 5)
5 FORMAT (1H1, 3X, 'SEGMENT', 9X, 'CAR', 9%, 'BUS' X,
'"TRUCK', 4X, '= TRAILER'
1,6X, 'OPERATION COST")
‘ CTRTL (24)=1, 15
.20 READ (2, 2)SN, N, KDS, CAR, BUS, TRUK, TTRL
5 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, FZO. 2)
‘ GO TO 20
: 10 WRITE (3,4) TOTAL
4 FORMAT (10X, 'SUM OF VEHICLE OPERATION COST----' FZO 2)
~ CALL EXIT . ‘
.:END_'

“Prmnty Ra.nkmg Input Data

: Item Columns "~ Description
‘BSEGM o T 1-5 : Begmnmg Segment
ESEGM. 7-1Y -~ END Segment

- BENF . > '15. 25 '~ Net Benefit
» PVALU . 35 45 Present Value Net Benefit

5 _ Pr1or1ty Ranking Progra.m

1] 'FOR- - ' ‘

¥I0OCS (CARD, 1132, PRINTER, DISK)

*ONE WORD INTEGERS

*LIST ALL

*EXTENDED PRECISION
I1211\(,)1EN510N BSEGM(99), ESEGM(99) BENF(99). PVALU(99)
J=0

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+1
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, zo zo
70 Y=-1,%X
X=-1, *PVALU(I) s
IF (Y-Z)10,20,20 ..
60 IF (PVALU (1))10; 80,80%:"
- 80 IF (X-PVALU(1))20, 1o ;;10«;
20 N=1 B
. 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=1, K)
FORMAT (F5. 0, F6. 0, 3X, F13,2,7X,F13.2) ~
FORMAT (// 17X, 2F9.0 2F20.2)
FORMAT (1H1, 30X, 'PRIORITY RANKING', //) :
FCRMAT (15X, 'SEGMENT', 11x 'NET BENEFITS', 7x
'"PRESENT VALUE'):
CALL EXIT

END
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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 b i 30-33 Truck/Trailer Daily Traffic

. CCA/'R' | 34-37 . Cost Increment Cars
CBUS" * 3841
CTRUK  42-45

Cost Increment Buses

Cost Increment Trucks

CTTRL 46-49 Cost Increment Truck/Trailer
PER j 50,51,‘52 Annual Traffic Increase '
CMAI : : 54-57 " Maintenance Cost per KM

XINI L 59,60,61 " Opportunity Cost of Capital

Life of Segment

167





http:XINTU.10

Exhibit 3.3

PROGRAM TO CALCULATE INCREMENTAL
VEHICLE OPERATING COST PER YEAR

———— . — e
,.. .

// FQR . ‘
*Ol%%;gﬂt'l 32 ?I TE y r’.l; .Lﬂ Ry ,
*#EXTENDED PRECISIV. ’
*#L:ST ALL .
DI\EVSIOV“CCHQ(ZA)oCBJSTZk).tTRUK(ZU!oCTRTET?ﬁ)
TOYAL=J
READ(Zol)(;CAQ(I)'CBUS(II€CTRUK(I)» 'RTL(I)-Iiloza)
1 FORMATIAF2.2)
2 FURMAT(F54001293X01304F540)
wRITE(395)

5 FORMRT‘IHIoBXo'SEGWENT*"XT*CAR'i9Xv'BUS'GTXW*TRUCK’I“Xv**TRAILE*”

196X 9 'OPERATION CIST!).
CCTRTL{24)m1,.15
-ZOwREAD(Zot)S\o\9<350CARoBUSoTRUKoTs?L
o IF(SN)109ilsl3
215 IFIN)25»2093D
30 CCSTeCCAR(NI#CA IeLDS#36%% 7
BDST'CBUS(‘J)*BUS*KDS*3650
TDSTRCTRUK () #TRURRKDS #3485,
?DSTICTRT;(V)*TTQL*KDS*BSS?’
VCST'CDST*&DST"'TDST*RDST
TOTAL=TOTAL+VEST
WRITE(393)5NsCDSTHBOST »TOST CR’DSI'DVCST
3 FURMAT(3XoF6o094F1202mF30r31

- 60°TO 29 ,
10 WRITE(3+4)TOTAL - b Bl ,
4 FORMAT[10X,'SUM CF VEHICLE‘ UPERATION COST--‘--_
CALL EXIT e o
-.!No . - --—-.-s
+ BEST AVAILABLE Copy
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Section 3.4
PRICEITY RANKING INPUT DATA

Item Columns Description

BSEGM 1-5 " Beginning Segment
ESEGM CTellen . End Segment .

S o
Nl

~p

BENF 15-25 | Net Benefit' ' *

" Present Value:

TR

PVALU .t Benefit
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Exhibit 3. 5
PRIORITY RANKING PROGRAM |
ES f’ 7W¥H~l¢w_

ook sy

1* 1008 tCARDYETS2 PW S
QONE wo.o mT:GERS T e el W
SLIST ALL .

#ERTENDED PRECISION
"'EI:RS‘!ON smwstmm IOENT(99) oPVltW
s
J=0 - -
WRITE(243)
! WRITE(3s4)
i 101 READ(2+1735+35+3NFeX
. TUIRIX)10043C0,100
100 KaK+]
BSEGM(K) =35
ESEGM(X) =SS
BENFI(K}=8:c
PVALU(K =X
G0 TO 191
30 LC=xX
11 Jyng+l
NeJ
XapPVALU{Y)
85=8SEG (J)
ES=ESES(J)
BNF=3EF())
Ma g+l -
DO 15 1=K : ™ e
IFIX15206Cy57 EsrAVA’LAgLE
< msvm.-.u:n'r‘.z...zc Copy
70 Yaml,.#x ‘
2m=3.40, 5 03 )
IF(Y=211042.920 .
60 IF(FVALLI1))20,88982
80 IF(X=dveLy(l112291041C

: Q.I
X®PVALU(!)
35=3:5G- (1)

ESsESTGu(])
3 Fenfie(]
10 €O TIwus
Ll w2 rALUY)
35EG- (;1=8SESV(Y)
ESE3-( ,1=ESE5( )
BEMF(-)1=BE &)
ova_ . i) an
A3ITT (J)135
-<B2 t.:mt§
5‘\FKJ!IH:°
IFtJ=LT)22963000
[ 3+ °VQLU(’)I°JALJ( )
BSE3™{X)=383SE24 ()

ESEG (K )=ESEG4(N)
8ENFIK)=RENT(N)
deTE(302)(BSEuM(L)oESEGM(L)lBENFtL)oPVALU(L)oL'IoK) .
1 FORVATIFS.CoF6e093XoF136247TXoF1342)
2 FIRVATI(// T%92F9.002F2042)
3 FORMAT(1w1,30Xs 'PRIORITY RANKING'e//)
4 FORMAT{15X,'SENUWEATE 11Ky 'NET BENEFITS!» TR o'NEMV—V&Ul"
gALL EXIT
ND :



Section 4.0
FORECAST OF VEHICLE FLEET

4.1 Synopsis

A forecast of the vehicle fleet in Ethiopia was required for two
primary reasons. First, so that the system vehicle-kilometers as
generated by the system AADT forecast (see Section V) could be cross-
checked against the system vehicle-kilometers generated by the forecast
of the vehicle fleet. Secondly, the fleet forecast and associated vehicle
import projections were needed to provide a base for determining future
"road user charge" revenues. Inthe subsequent paragraphs the method-
ology used in forecasting the fleet is described. Actually, three tech-
niques werc used, but the high forecast was adopted as it provided the
best cross-check with independent oil refinery forecasts of gasoline and
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
Ethiopia. The forecasts are generated for passenger cars, all types of
trucks and all types of buses. This technique, rather than forecasting
more specific types, was employed because it permitted the use of a
vehicle historical data base which was not dependent on suspect cumu-
lative registration data. Analysis of the registration data and the im-
port data brought many discrepancies to light. For example, the import
of all trucks from 1963 to 1971 was 9571 units. The cumulative regis-
tration between 1917 and 1971 is 10, 103 units, implying that only 532
trucks are pre-1963. Also, a year-by-year analysis of the GRS fore-
cast as compared with import data shows many discrepancies; usually
with a smaller number of vehicles being registered than were showz
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
possibly as high as 25% of the vehicles in the city are not registered.
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EXHIBIT 4.1 |
HISTORICAL AND FORECAST VEHICLE FLEET

| Actual

Cars Buses Trucks* Total

1963 18, 934 1,320 3, 945 24, 199

1964 21, 673 1, 465 4,594 27,732

1965 23, 676 1,557 5,194 30,427

1966 25,810 1, 652 5, 865 33,327

1967 27,674 1,765 6, 184 35, 623

1968 29, 000 1, 837 6, 712 317, 549

1969 31,767 1, 943 7, 258 40, 968

1970 32,205 2,056 7,334 41, 595

1971. 33, 046 2,191 7, 968 43, 205

1972 34,565 2,395 3, 382 45,342

1973 37, 122 2,575 9, 012 48, 705

1974 39,912 2, 170 9, 695 52,3177

‘1975 42,934 2,985 10, 477 56, 396

B i976 46,265 3,215 11,252 - 60,732
§ 1977 50, 063 3, 460 12, 110 65, 633
o 1918 54, 274 3,730 13,055 71, 059

Annual Growth Rates (%)

197078 6.95%  1.15%  1.5%  6.8%
1975.78°  8.0% .75%  1.5%  8.07%

* Includes land rovers, pickups and trucks, all sizes.
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Exhibit 4. 2 shows the importation of vehicles since 1963, by tyje.
Again, the breakdown of vehicle types was based on data availability.
Using the import data, the registration data for 1963 (when all vehicles
were required to reregister) and a correction Iactbr 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 i'egistra.tion 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
Exh‘ibit 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
prbv'en much lower than expected. Conversely, the total truck fleet
is iﬂgher 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 multipie forecasting technigues. 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 _1970 _1971
Passenger Cars .
Weight over 1, 000 kilos 2,274 3,903 1,740 2,200%
Weight under 1, 000 kilos. B | 762 _ 771 1,957 1,200%
Total Passenger Cars 2,158 °3,299 2,633 3,304 3,058 3,036 4,674 3,697 3,400
Mirco and Mini Buses 49 18 17 42
Omnibuses 76 152 122 180
Total Buses 8 °156-° 112 - 126 155 125 170 139 222
Other Vehicles: -
Ambulances - 30 5 14 6
Land Rover Type o 390 366 376 622 422 664
Trucks: -
Capacity over 1,500 k. 347 238 294 600
Capacity under 1,500 k. 430 _ 394 164 __140
~ Subtotal, Trucks _545%% 810% 590 _ 777 _ 632 _ 458 _ 740
Total, Other Vehicles 563 1,038 1,068 1,200 956 1,183 1,259 894 1,410

* 1971 estimate based on l.2-year import data.

%% Includes ambulances.

- Source: Customs Head Office, Ministry of Finanée._
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EJQ-IIBIT 4. 3

VEHICLE FLEET ANALYSIS. 1962-1971

1963 _1964 1965 _1966 1967 1968 1969 _1970 _1971

ERI T SR

Passenger Cars: R , .
In use end of last year R 17,458 18,934 21,673 23,676 25,810 27,674 2,900 31,767 32,205

Impu.tad 2,158 3,299 2,633 3,304 3,058 3,036 4,674 3,697 3,400
Government correchon factor (107) _ 216 330 263 330 306 303 467 370 340
Scrapped* i . 7 898 890 893 1,500 1,500 2,013 2,374 3,629 2,899
In use end of this year - 17,458 18,934 21,673 23,676 25,810 27,674 29,000 31,767 32,205 33, 046
Percent growthper year . TR 8.45 14.46 9.24 9.01 7.22 4.79 9.54 1.37 2.61
Buses: . S
In use end of last year - 1,202 1,320 1,465 1,557 1, 652 1,765 1,832 1, 943 2, 056
Imported 118 155 112 126 155 125 170 189 222
Scrapped (added 10 years before) e T 10 20 31 42 53 64 76 87
In use end of this year o ‘1,202 1,320 1,465 1,557 1,652 1,765 1, 837 1,943 2, 056 2,191
Percent growth per year T 9.8 10.98 6.27 6.1 6. 84 4.07 5.717 5.84 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 563 1, 038 1,068 1, 200 956 1,183 1, 259 894 1,410
Government correction factor (10%) 56 104 107 120 96 118 126 89 141
Scrapped (8 years average life)** 475 493 574 649 733 773 839 907 917
In use end of this year 3,801 3,945 4,594 5, 194 5, 865 6, 184 6,712 7, 258 7,334 7. 968
Percent growth per year 3.78 16.45 13.06 12.91 5.43 8.53 8. 13 1. 04 8. 64
Total Vehicles 22,461 24,199 27,822 30,427 33,327 35,623 37,549 40,698 41,595 43,205

Percent growth per year 7.73 14. 97 9.36 9.53 6. 88 5. 40 8.94 1. 67 3.87

* 1963-1968 use GRS figures; 1969-1971 use imports plus adjustment factor.
#% Agsume linear age distribution as imports are relatively stable.



EXHIBIT 4.4

ANNUAL SERCENTAGE INCREASE BY VEHICLE TYPE

'67163 63/64 64/66 .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

- gehicle types. The highest of these forecasts was that based on the
relationship of the total vehicle fleet to GDP. The forecast was then '
broken down into the three vehicle types based on historical distribution.
The other techniques produced lower forecasts. The linear relationship
of vehicles to time implies a vehicle fleet increasing at a decreaéing
rate, which may be true in the short run, but does not hold for develop~
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.

Based on the data for 1961-1969, for monetary GDP and the total
vehicle fleet, a linear regression analysis was performed with vehicles
as a function of monetary GDP. A very significant correlation was
found. However, due to the new import duties imposed on vehicles in
1970, the relationship did not hold true for 1970 and 1971. The regres-
sion equation generated a vehicle forecast approximately 5 percent
higher than was actually experienced in these years. The forecast was
ad;ueted to reflect this decline in 1970 and 1971 and assumes a continu-
ing low growth rate in 1972 to 1973, followed by a resumption of the old
ra.te of a.pproxima.tely 8.0 percent for the entire fleet from 1973 through
l978. Based on this graph, the total vehicle fleet increases from 41, 595
vehicles in 1970 to 71, 059 vehicles in 1978, an ‘overall increase of an
average of 7 percent per year. The historical distribution of vehicles
13 shown in Exhibit 4. 7. Based on this distribution, the forecast shown.
in Exhibit 4. 1 was developed. : : ‘

' Another attempt to pro;ect vehicles by type was to investigate
significant mdependent va.na.bles which could be related to specific
vehicle types. Pa.ssenger cars were highly correlated to GDP per
capita in a log-linear relationship. This relationship is illustrated in
Exhibit 4. 8. "The equa.tion, with Y equal to Passenger Cars, is:

Log x = 0. 0033 (GDP/Capita) + 3. 952
The correla.tion coefﬁciént "' equals O. 9279
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HISTORICAL

PROJECTIONS

4

/BASED ON GDP GROWTH

»

CAR POPULATION X 10°

CAR POPULATION BASED
LINEAR REGRESSION X 1

BUS "OPULATION X 102
BASED ON GDP GROWTH

BUS POPULATION BASED ON

oetl

".‘

’.’.

I"—L——':
N

”-
P—

LINEAR REGRESSION X 102

TRUCK POPULATION X 103

TRUCK POPULATION BASED
ON LINEAR REGRESSION

67

76

EXHIBIT 4,5 VEHICLE FLEET POPULATION, 1963-1978



VEHICLE FLEET x 103
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50

k-
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EXHIBIT 4.6 VEHICLE FLEET VERSUS MONETARY GDP

MONETARY GDP x 108
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Passenger Cars.

Buases

T;-ucks'

EXHIBIT4 7

Z'LFPERCENTAGI‘B DISTRIBUTIO\I OF VEHICLE

1962- 197 1

. 1965 - 1966 1967 1968 1969 1970 1971
9 708 1.4 0.7 172 1.7 1.4 6.5

5.1 49 49 49 47 49 5.1

16,9 16,3 16.5 17.1 17.6 17.4 17.9 17.6 17.7 18.4

Ave ge Percen jge D1str1butmn

‘Cars 77. 0%
'ZE:Bti's'ef_s_" 5. 0%
‘Trucks 18. 0°

Source: Vehicle registration data and Consultants’ analysis.
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© 000's PASSENGER CAR FLEET (000%)

EXHIBIT'4.8 GDP PER CAPITA VERSUS THE PASSENGER CAR FLEET
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" To forccast passcngé‘r vchicles it was necessary to forecast
GDI?/Capita. A simple lincar regression of GDP/Capita against time

was uscd. The cquaticn is:
Y - 7.033 (Yecar) + 105, 83
where:

Y - GDP per Capita
Year - Yecar; 1961 = 1

The correlation cocefficient "r" equals 0. 9677

This rclationship is illustrated in Exhibit 4. 9. 1t is realized
that this tcchnique shows GDP/Capita increcasing at a decreasing rate.
However, as this study is concerned with a 5-year forecast, serious
~ error will not be iniroduced. 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
approxirhatcly 10 percent lower than that previously described.

Tl)e truck flect was significantly correlated to the total of the
1i1ajor,trﬁckable imports and cxports. The relationship was log-linear
‘ é.hd the eqhation iss

Log Y = 0.00177 (Tons) + 3. 291
wheret S .
Ton‘sﬁ';‘;f-‘-'prﬁ's"» of majot imports plus exports

Trucks, all types =

i The cgifieiatioﬁ coefficient "+" equals 0. 8592

o Seé‘?;‘tﬁxhibit 4. 10 for the forecast. The difficulty in using this
method is due to the lack of a forecast of the truckable commodities.
A rec‘ént 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
used. This rate is approximately 6 percent per year. The historical
and projected growth is shown in Exhibit 4. 11. The maturation curve
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GDP/CAPITA AT MARKET PRICES

EXHIBIT 4.9 GDP PER CAPITA - HISTORICAL AND PROJECTED

230
220 /l
210 ,’

190

180
= 7.033 (year)* + 105,83
= .9697 R

170
=1

160

160
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EXHIBIT 4.10 TRUCK, FLEET VERSUS MAJOR IMFORTS
PLUS LXPOR.TS

YEAR TRUCKS MAJOR IMPORTS PLUS EXPORTS
(000°S METRIC TONS)
1962 3,801 156
1963 3945 180
1964 4,564 240
1965 5,10} 246
1966 5,866 218
1967 6,184 312
1968 6,712 271
1969 7,268 273
1870 7,380 326
1971 8510 361
1972 9,309 383
1973 10,223 408
1974 11,319 431
1975 12,600 456
1976 14,050 484
1677 16,200 511
FORECAST EQUATION:
LOGY = 0.00177 (TONS) + 3.201
WHERE
Y = TRUCKS, ALL TYPES

7ONS = METRIC TONS (000'S) OF MAJOR IMPORTS PLUS EXPORTS

CORRELA™!ON COGEFFICIENT “r’ = 0.8692
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is {llustrated for comparative purposes only. Attempts were made to
develop linear and log-linear relationships for the bus fleet. However,
none of the readily available independent variables had a good correla-
tion. As showz in the following paragraphs, the bus fleet was signifi-
cantly related to time.

Exhibits 4. 12, 4.13 and 4. 14 illustrate the linear time-trend re-
lationship of cars,’ b\rses and trucks respectively. In all cases the
growth' is significantly related to time. The equations and correlation
coefficients are shown on the graphs. Although the statistical relation-
ship was excellent, it is felt that these forecasts are low since the
growth is increasing at a decreasing rate. This is unlikely in develop-
ing countries where increasing per-capita income usually signifies a

desire for higher-cost imports.

4.3 Choice of Forecasts

As is illustrated in Exhibit 4. 15 the forecasts for +he total fleet
are relatively close up to 1974 or 1975. Given the quality of the data
it is difﬁcult to make a selection of the forecast values based on these
data alone. However, the three techniques produce wide deviations for
the spec1f1c truck and bus fleet forecasts. The linear correlation of
the total fleet wzth t1me is ‘low and can be consrdered a "worst case,”
as the ﬂeet increases ata decreasmg rate. This is not realistic.

The car ﬂeet forecasts generated by the reiatron of monetary GDP to '
the vehrcle fleet and the GDP/capJ.ta to the car ﬂeet are w1th1n 1 per-
cent of each other m 1978. LR : T
| Truck ﬂeet forecasts generated by the relation to monetary GDP
and correlat:.on with ma.Jor 1mports and exports show a greater devia-
tion. The latter method is about 20 percent higher than the former in
1978.‘ However, the correlatron with imports and exports produces an
average annual growth rate near 11 percent, while the relation with
'GDP produced an average growth rate of 7.5 percent. The latter is.
more realistic as the 1962- 1971 growth rate averaged 8.7 percent and
the 1967-1971 rate was 6.4 percent, There is no immediate justifica-
tion for the 11 percent rate being used. Therefore, the relationship of
the total fleet to monetary GDP is used. This method also generates
the high forecast for the total fleet.
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PASCENGER CARS (000's)

7
v
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K Py

— y = 1827.1 (year)® + 16075
r =.9915

y = Passenger cars (000’s)

#1962 = 1

Actual
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EXHIBIT 4.12 PASSENGER CAR FLEET VERSUS TIME
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BUS UNITS

4,000 y

N ‘
3,000 %/
. I T
; . /
2,500 = 71
% r y = 106.4 (year)® + 1113.5
3 r =.998
*1962 = 1
1963 64 65 67 6 6 70 71 72 713 74 1B 1% 711 T8

YEAR

EXHIBIT 4.13 BUS FLEET VERSUS TIME
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TRUCKS (ALL TYPES) UNITS
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EXHIBIT 4.14 TRUCK FLEET - ALL TYPES VERSUS TIME
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EXHIBIT 4. iS COMPARISON OF FORECASTS
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As stated earlier, this forecast is cross-checked for accuracy
by two techniques. The first is a check of the system vehicle-kilometers
forecast from count station data against the vehiclz-kilometers derived
from the above fleet forecast. The second is a check against the con-
sumption 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
forecast vehicle fleet versus the volume of fuel projected by a major
refinery in Ethiopia. The car vehicle fleet was difficult to check as
all the Consultants' calculations only reflect the use of passenger cars
for inter-city travel.

However, as trucks are used mainly for inter-city travel the
"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 ba.rrels. 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

Exhibit 5. 1 shows the historical importation of motor vehicles
into Ethiopia in the period 1965/66 through 1970/71. Prior to 1965/66,
tho detailed makeup of the number of vehicle types is not available.

Exhibit 5. 2 and 5. 3 show the total customs duty revenues by type
of vehicle. The latter exhibit also shows what the total revised revenue
would have been if the new 1970/71 duty 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
Appendix Section 4. 0. The CIF prices are derived from Exhibit 5. 5.

Exhibit 5. 6 shows the calculation of the projected transaction and
municipality taxes. These are based on the number of vehicles imported
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 5. 8 reflects the total projected revenue from the sale of
numbered plates. This projection is based on the forecast total fleet
and a number-plate fee of E$9. 00, Exhibit 5. 9 contains the historical
data from 1966/67 through 1970/71 for drivers licenses. The latter
exhibit also shows the breakdown between the IEG Ministry of Commu-
nication revenues and the municipal revenues from this source.

Drivers licenses are forecast on the basis of a time-trend regres-
sion analysis. The actual and forecast data are shown on Exhibit 5. 9
whezte the forecast equation is also shown. Exhibit 5. 10 indicates the
actual distribution of licenses in Ethiopia in 1970/71. Based on the
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 Vehicl &

Passenger Cars -

Buses, All Sizes:

Trucks, Ambulances,, Piz:kugs

and Light Delivery Vans; -

Land Rovers, Jeepsiand -
Similar Vehicles a

Road Tractors
Motor Cycles
Bicycles

Trailers

Source: Customs Head Office,

1963 1964 1965 1966 1967 1968 _1969 _1970
2,158 3,299 2,633 2,866 3,058 3,036 4,674 3,697
116 154 112 114 155 125 170 139
546 568 570 726 590 717 632 458
© 317 470 523 362 366 376 622 422
.36 .39 1§ 36 54

. I¢ 60 68 123 246

2,373 1,752 1,037 3,068

. 33§ 145 24 329

Ministry of Finance.
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EXHIBIT 5.2

CUSTOMS DUTIES RECEIVED FROM ‘VEI-]ICLE IMPORTS

(E$000's)

VehxcleType

Passenger Cars :
Buses (A]l Sr.zes)

Liorries and Trucks

Land Rover Typeu eh1cles
Pr.ckups and ngh; )e.
Vans, Lorr:.es a.nd Spec:.al

MOtorcYCIes, R R

Total

Source: Ministry of Finance, Customs Office. .

rpose Trucks:

1965/66. -

L, 804
ii 1, 050

-1966/67

5,664
667 -
2,045 -

569 -
275

623
' 88

9,931

1967/68

5,101
1, 090.
1,360
494
222
7
101

8,375
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EXHIBIT 5.3

CUSTOMS DUTIES RECEIVED FROM VEHICLE IMPORTS

(E$)

: I-,:»Vehicle'fTvpe' S

Passenger Cars, Wexght Under.1000 K1los

Passenger Cars, vWexght ‘Over 1000 K1los o
Land Rovers

Microbuses

Ommbuses

Lorries, Capacity Under 1500 Kz.los

Lorries, Capacity Over 1500 leos

Total Duty (Old Duty)
Total Duty (New Duty)* .

% New 1970/71 rates.

Source: Ministry of Finance, Customs Office.

10, 903, 729
11, 968, 603

1968/69 1969/70 1970/71
3,758,922 6,592,719 2,947,560
2,261,616 2,398,497 5,945, 366 -
1, 030, 992 1, 819, 350 1,319,594
257, 152 85, 302 78, 200
335, 844 747,992 613,660
2,645,360 2, 824, 586 1,476, 164
613,843 310, 828 558, 306

14,713, 274
19,562, 750

12, 938, 850
14, 232, 800
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EX'HIBIT 5.4

PROJECTED REVENUE FROM CUSTOMS DUTIES ON IMPORTED VEHICLES

"1974 1975 1976

1972 1977 1978
A. Passenger Ca.rs Under 1000 leos. E Duty Per Vehicle: 50% of E$2, 000 = E$1, 0G0
B 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 1, 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 £$3, 250
Number of Units 674 832 740 890 921 785 1, 065
Total Duty, E$ 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$4, 600
Number of Units 64 67 60 68 77 74 ©7 88
Total Duty, E$ 294, 400 308, 200 276, 000 312, 800 354, 200 340,400 404, 800 ’
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EXHIE(T 5.4
- (Continued)

Source: Consultants' analysis.

1972000 1975 1976 1977 1978
E.  Omnibuses. CIF Price E$25, S
Number of Units . . = 7 125 e 247 273 308 296 352
Total Duty, E$ -~ 1,290, 1,235,000 1,365,000 1,540,000 1,480,CJ0 1,760, 000
F. . Lorries, Capacity Under 1500 Kilos.. CIF Price E$15, 000; Duty E$7, 500
Number of Units U 2160 0 26T 237 284 294 251 440
Total Duty, E$ 1,620,000 2,002,500 1,777,500 2,130,000 2,205,000 1,882,500 3,300,000
G. Lorries, Capacity Over 1500 Kilos. CIF Price E$19, 600; Duty E$1, 960
Number of Units ' 545 673 598 719 745 635 861
‘Total Duty, E$ 1,068,200 1,319,080 1,172,080 1,409,240 1,460,200 1,244,600 1,687,560
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%
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EXHIBIT.5.5 -

ch VALUES
L (E$) .

Trucks, by Cararity

o .7+ 'Land ~ Under Over
Microbus = Omnibus Rover 1500 Kilos 1500 Kilos

' :i-Ca.rs Under Cars Over
j ‘Year 1000 Kilos  1000. Kﬂos

-‘1964 | 3, 180 NA NA NA NA
~l9657 ) 3 zzs " NA NA NA " NA
1966' - i":'_ g 254 NA 5,506 NA NA
1968 2,969 4674  <NA - NA 5462 12,304 17,689
1969 3,213 10,494 *. 22,095 5,483 14,338 13,057
1970 . 3,694 R 9473 24,605 5,850 18, 002 18, 992
1971 3,436 8 o 779,199 25,147 - 6,253 13, 929 19,591

CIF Price v o ) |

Assumed for 3, 015 4,649 - 9,200 25, 000 6,500 15, 000 19, 600

1 ‘972 -1978

NA--Not Available.

.Sburée: Customs Office, Ministry of Finance and Consultants' calculations.
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1974 1975 1976

.CULATION OF TRANSACTION (15%) AND MUNICIPALITY (1%) TAXES BASED ON CIF PRICE

108, 928

1977 1978
A, Passenger Cars Undei ;1000 leos. .CIF:. }1ceE$3, 015; Tax E$482. 40
Nuinber of Units 3,796 3, 744 3,942 4, 647 4, 683
Total Tax, E$ - 1,-33 1,190 1,806,106 1,901;621 2,241,713 2,259, 079
B. Passenger Cars Over 1000 K:.lo_ CIF Pnce E$4 649; Tax E$743. 84
Number of Units = 1,635 c1lese - 2,044 2,016 2,122 2, 053 2,521
Total Tax, E$ 1,216,178 1,401,395~ 1,520,409 1,499,581 1,578,428 1,861,832 1,875, 221
C. Land Rovers. CIF Price E$6, 500; Tax E$2, 040
Number of Units B R 32 T 140 890 921 785 1, 065
Total Tax, E$ 700,960 865,280 - 796, 600 925, 600 957, 840 816,400 1, 107, 690
D. Microbuses. CIF Price E$9, 200; Tag?E$1. 472
Number of Units . 64 S 6T 60 68 77 74 88
Total Tax, E$ 94, 208 98,624 = 88,320 100, 096 113, 344 129, 536
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- EXHIBIT 5.6

. (Continued) -

1972 e 1974 1975 1976 1977 1978
E. Omnibuses.. CIF Price E$25, 000; Tax E$4, 000 ~ _
Number of Units 258 . . 268 247 273 308 296 352
Total Tax, E$ 1,032,000 1,072,000 988, 000 1,092,000 1,232,000 1,184,000 1,408, 0GO
F. Lorries, Capacity Under 1500 Kilos. CIF Price E$15, 000; Tax E$2, 400
Number of Units 216 267 237 284 294 251 440
Total Tax, E$ 518, 400 640, 800 568, 800 681, 600 705, 600 602,400 1, 056, 000
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 17,668,647 8,359,767 8,825,153 8,806, 633 10,535,532

Source: Consultants' analysis.
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Year

1972

1973

1974

1975

1976

1977

1978

Number I}n'its‘.j . -
Tax/Vehicle, $
Total Tax, E$ .-

Number Units
Tax/Vehicle, $
Total Tax, E$

Number Units
Tax/Vehicle, $
Total Tax, E$

Number Units
Tax/Vehicle, $
Total Tax: E$

Number Units
Tax/Vehicle, $
Total Tax, E$

Number Units
Tax/Vehicle, $
Total Tax, E$

Number Units
Tax/Vehicle, $
Total Tax, E$

EXHIBIT 5.7

(2% OF LIST PRICE)

e land

PROJ ECTED REVENUE FROM SALES TAX

Source: Consultants' analysis.

L L Lignt Heavy
S Rover " Microbus Omnibus Lorry Lorry Total Tax
3.035’ : 1 635-j“ ‘7; 674 64 258 216 545
143 238 280 . 619 1, 820 384 831
.434.005e~ 389, 130 188, 720 39,616 469, 560 82,944 452,895 2, 056, 870
. 3,498 . 1,884 832 67 268 267 673
143 238 280 619 1, 820 384 831
500,214 - 448,392 232,960 41,473 487,760 102,528 559,263 2,372,590
3,796 2, 044 740 60 247 237 598
143 238 280 619 1, 820 384 831
542,828 486,472 207, 200 37,140 449, 540 91, G08 496,938 2,311, 126
3,744 2,016 890 - 68 273 284 719
143 238 280 619 1, 820 384 831
535,392 479,808 249, 200 42,092 496,860 109,056 597,489 2,509, 897
3, 942 2, 122 921 77 308 294 745
143 238 280 619 1, 820 384 831 -
563,706 505,036 257, 880 47,663 560,560 112,896 619,095 2, 666, 836
4,747 2,503 785 74 296 251 635
143 238 280 619 1, 820 384 831
664,521 595,714 219, 800 45,806 538,720 96,384 527,685 2, 688, 630
4, 683 2,521 1, 065 88 352 440 861
143 238 280 619 1, 820 384 831
669,669 599,998 298, 200 54,472 640,640 168,960 715,491 3, 147,430
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EXHIBIT 5.8

'PROJECTED REVENUE FROM ISSUE OF PERMANENT NUMBER PLATES
T T (£99. 00/ Plate)
Ethiopian Dollars

Light Heavy
Lorries Lorries

‘.S ST TN ST T e T .
Microbuses Omnibuses <1500 K.  >1500 K. Trailer _Total

- Car

Year <loobE. " >

1972 27,315, 14,715 - 2,322 1, 944 4,905 . 135 57,978

1973 . 31,482 2,412 2, 403 6, 057 135 67,536
1974 34,164 2,223 2, 133 5,382 135 69,633
1975 33,696 . 1 2,457 2,556 6, 471 135 72,081

1976 35,478 2,772 - 2,646 6, 705 135 175,816

1977 .. 41,823 . .22,527.. . .. . 2,664 2,259 5,715 135 82,854

1978 42,147 22,689 9,585 3,168 3, 960 7, 749 135 90,225

Source: Consultants' analysis.
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NUMBER OF NEW DRIVING LICENSES

SOURCE: IHA PLANNING AND PROGRAMMING YEAR

EXHIBIT 5.9 HISTORICAL AND FORECAST NUMBER OF DRIVERS LICENSES

4870 4887 4904 4921 4939 4956 4873
. FORECAST EQUATION
Yc = 4775.1 + 8.6 YEAR
WHERE
Yg = DRIVING LiCENSES
; YEAR = FORECAST YEAR  1971/72 ='+7
3000 1972/75 = +8
%000 .
1000
123566 196667  1967-68 196869  1969-70 197071 197172 197273 197374 197475 197576 197677  1877-78 197879 19799



Province 1st Class “2ndClass: 3rd Class 4th Class 5th Class 6th Class  Total

Ha.rerge'._ 16 42 1 -- 439
Sidamo 4 17 2 17 217
Begeindir 1 -- 5 32
Tigre .14 _ 3 2 -- 40
Arussi 33 29 1 3 230
Shoa 210 111 103 9 1,997
Eritrea.”~- : ‘ 39 2 - -—- 259 |
Keffa 55 63 1 -- 337
Wollega 10 6 3 1 55
Welo 4 3 1 -- _ Aé9
Gojjam - 12 3 -- -- 70
Total 69. 2,725 482 280 114 35 3,705

Source: Statistical Office; Statistical Abstract 1969, 1970.



" EXHIBIT 5.11

ESTIMATED INCOME FROM THE ISSUANCE OF
NEW DRIVER LICENSES
Based on Representative Fee of E$27. 00%

Mo. of New Income
Year Licensesg* " E$

1965-66 4,091 110, 457

1966- 67 4,925 132, 975

g 1967-68 4,598 124, 146

s 1968-69 6, 044 163, 188

« 1969-70 5, 288 142, 776

1970-71 3,705 100, 035

1971- 7zf 4,835.3 130, 553

1972-73. 4,852.5 131, 017

1973-74 4,869.17 131,481
£ 51974-75} 4,886.9 131,946
‘g 11975-76" 4,904. 1 132,410
g e 4,921.3 f132,875ﬁ£

4,938.5.

" *Assumption: Taking the average of class 1 and 2 as representative.’
,**Sburce:! Negé.rit Gaiieta,v 28th ear - No. 9, 22 February, 1969
' ‘ . Legal Notice No. 362/1961.

Source: IHA Planning and Programming.

210



The historical data for revenue from the annual inspection and
registration fees is ehown in Exhibit 5. 12. The historical percentage
split between the municipalities and the Mxmstry of Communications is
also shown. This split is approximately 50-50, but in 1969/1970 there
is a deviation. Investigation disclosed that all municipal data has not
been received for that 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‘tha.n 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
errat1c growth The exhlbﬂ; also shows the forecast revenue and total
volume. Once agaxn, it should be noted that this is a conservative fore-
' ‘cast of fuel tax revenues, based on a tune-trend .regression analysis.

' Sales of benz:.ne and d1ese1 fuel were a.lso h:.ghly correlated to variables
: :such as veh:.cle ﬂeet and gross domestic: product. ‘However, these fore-
casts produced tax revenue wrth unrealistmally high growth rates when ‘

: compared to past actual rece1pts. T P
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EXHIBIT 5,12

REVENUE FROM MOTOR VEHICLE INSPECTION
AND REGISTRATION :

' Municipality Communications
Year $ %% $ %
1966/67 799, 000 50.5 774,959 49.5-
1967/68 964, 000 52.0° - 880, 465 -48.0
1968/69 1,053, 000 53, 0 905,906 47.0 -
1969/70 1,"-41"13, 000 - 40;_',0_"] 1, 687, 628 60.0 -
1970/71 COONAL A 1, 689, 898 g
NA Not ':Available. )
Source- ‘f"Mmmtry of Commumcatmns
EXHIBIT 5 13

Ministry of

" Total

1,573,959

1, 844, 465
1,958, 906
2,800,628

PROJEC TED REVENUE FROM ANNUAL? INSP:J
" ~’AND REGISTRATION FEES "+~

oA e

1972
1973°
1974;
1975
1976
1977
‘19785

Source:

Consultants' analysis.
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Passenger Buses - ;
.Cars, - $149/  Trucks . .

$44/ Veh1c1e Vehicle $188/Vehicle
1,520,860 356,855 1,575,816
1,633,368 383,675 1,694,256
11,756,128 412.730 1, 822, 660
;},;889,096}. 444,765 1,969, 676

2,035, 660 - 2,115,376
| 2/202,772 . 515,540 2,276, 680
ﬁﬂz,386.8683 ‘555,770 2, 454, 340

 Total

3,453,531

3,711, 299
3,991,518
4,303,537
4,630,071
4,994, 992
5,396, 978



€re

15, 193 172

_17, 372 zzf :

78. 19,428,792

EXHIBIT 5. 14

REVENUE FROM FUEL TAXES

Dxes el

‘Gasoil- -

= thers )

Total

Ta.x. E$

3, 715; 572 687,381
2,419,317 447,_545};.

1. 353 104 zso.,{s’,s}f'_'

"845.:2831- 156,377

epa ‘ e#t" Augu : 5

thers

89. 259. 882
9o 590 963-.:_{'
105, 649; ‘1 13'~'j

118, '692.,958

".;;’i Ta.x. E$

i@. 513, 142
51'9,7767, 248
19, 545, 086

21,958, 198

Liters

Tax, E$

160, 500, 658

170, 223, 019

: 190, 602, 243

205, 888, 419

32,393,695
34, 587, 615
38, 605,398

41, 543,367



EXHIBIT 5,15

PAST AND PROJECTED REVENUE FROM FUEL TAXES

" Tax Percent Volume
_Year (E$000's) Increase (000's liters
1965/66 20, 622 -- -
1966/67 25, 281 22.59 --
1967/68 25,382 0. 40 .-
1968/69 32,394 27. 63 160, 500
1969/70 34,588 6. 717 170, 223
1970/71 38,7605 11. 61 190, 602
1971/72 "41{543- 7, 61 205, 888
Forec’?'ij"f"'i
1972/73 220,939
193§/f4ff  236,593
1974/75 252, 247
1975/76 267, 901
1976/71 283, 556
19?77785?’ 299, 200

Revenue Growth Rate 1968/69-71/72: 8.5% per year.
Revenue Growth Rate 1972/73-77/78: 6.5% per year.

Source: Ministry of Finance and Consultants' calculations.
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ADMINISTRATIVE APPENDIX
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BOARD OF COMMISSIONERS

" GENERAL MANAGER

~” INTERNAL AUDIT EXECUTIVE ASSISTANT
OFFICE OF PROGRAM OFFICE OF EQUIPMENT ' OFFICE OF OFFICE OF ADMINISTRATIVE
DEVELOPMENT " ANDSUPPLY - . CHIEF ENGINEER SEAVICES
OFFICE
ENGINEER
MANAGEMENT PLANNING & EQUIPMENT & CONTRACT CONST'N. OPERATIONS DESIGN PERSONNEL & FISCAL
CONTROL PROGRAMMING SUPPLY DIVISION DIVISIDN DIVISION TRAINING SERVICES
BUDGET ADVANCE PLANNING PROCUREMENT CONTRACT MAINTENANCE ROAD LOCATION _RECRUITMENT & SEL. SYSTEMS & REPORTS
MANAGEMENT TRAFFIC STUDIES WAREHOUSING ADMINISTRATION DIRECT LABOR CONSTN. AND DESIGN CLASSIFICATION & PAY GENERAL ACLOUNTING
INFORMATION SYSTEM INVENTORY AND CENTRAL WAREHOUSE CONTRACT SIGNS AND MARKINGS BRIDGE DESIGN EMPLOYEE RELA.IONS COST ACCOUNTING
MANAGEMENT MAPPING EQUIPMENT SUPERVISION SIZE AND WEIGHT PHOTOGRAMETRY RECORDS PRE-AUDIT
IMPROVEMENT ECONOMICS AND CENTRAL SHOP ADMINISTRATION MATERIALS AND SAFETY
DATA PROCESSING STATISTICS RESEARCH TRAINING & TESTING
PRESS AND GENERAL LEGAL
INFORMATION CONSTRUCTION SERVICES SERVICES
{CONTRACT} FIELD
INFORMATION & REPOATS PROJECTS PARTISS CENTRAL SERVICES cLAE
LIBRARY ) - MEDICAL SEAVICE
PUBLIC RELATIONS BLDGS. MANAGEMENT i RIGHT-OF-WAY

DISTRCT
WAREHOUSES

DISTRICTS

MAINTENANCE
DIRECT LABOR
CONSTRUCTION
SIGNS & MARKINGS
SIZE & WEIGHT
ADMINISTRATION

EXHIBIT II-2 ORGANIZATIONAL DIAGRAM, EXISTING OPERATIONS DIVISION
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EXHIBIT ¥IV-6
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. ONLY UNDER REPLACEMENT RESERVE OPTION) .

” ASSUMES COST DETERMINATIONS FOR INVENTORY ISSUES




ADMINISTRATIVE AFPENDIX

~Discussion of a Capital Equipment Working Fund for the IHA

Capitalization of fixed assets would be required at the original or

extended life cost or at the value of existirig 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 crea.ted. Fixed assets would include:

1.

2.

3.
. to the EWF operation.

All items and classes of equipment held for lease to usei'.

programs.

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.

All 1tems a.nd cla.sses of furniture and fixtures held 1nc1dent

Fund rece1pts or absolute recewables would need to be pro-.“;

a...

c.

. v1ded as a.n advance to cover: -
‘-'.,Accrued deprec1a.t10n of all fixed a.sset 1tems tran fe

*

v'd1t10nal acquisitions of incidental materials and supplies

e

: “"from existing II-IA mventory to the EWF. S ‘i‘
BT b.‘:-,‘,_...~' e

Est:.ma.ted cost of undelivered orders a.nd a.uthor1zed a.d-f,' o
d1t10na1 f1xed asset acquisitions. '

‘Est1mated cost of undelivered orders and authorized

' 'a.dd1tiona.1 mventory acquisitions or other assets, includ-

mg spa.re pa.rts, accessories, fuel and lubricants held

vfor ma.mtenance. repa.1r and servicing of lease equipment,

‘Esumated cost of undelivered orders and authorized ad-

_;;flqzj;‘genera.l EWF use, including a small tools allowance.
‘Estinia.t’ed 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:

l.’resources.

‘ Controls requ1red

-":reser ves.

An assessment of the 1mmed1ate and long term 1mpact on-

ca _4'IEG's fiscal pos1tlon. e ‘
20 "“}‘Understandmg that' IEG fund resources must finance:

o Al The, exp1red 11fe (accrued deprec1at1on) of ex1st1ng ]I-IA

o 1nventory of f1xed assets transferred to the EWF. Cannd

b The cost. of add1t1onal f1xed assets author1zed for

,,':.)‘cap1tal1zat1on by the EWF. _
Z.".The cost-of deprec1at10n of EWF f1xed asset 1nventory

"_through EWF charges to annual user programs. S

Un derstandmg tha.t EWF operates m compet1t1on with ]HA
:fjemployees, vendors and contractors for ava11ab1e IHA fund

' ‘”‘Controls requ1red to assure that the"authonzed level of EWF

fcap1ta11zat1on is- not exceeded. ,‘ .
b assure that the EWF remains solvent and

t‘operates cons:.stently ,wrthout gain or loss.
: 'JYQ‘YIEG controls to: assur'lbj:that EWF cash and recerves are avail-
| _'_;‘able and .used only_\ffor EWF purposes, including investment of
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1.

8.

9.

A determination that EWF expenditures for capital replace-
ments be authorized within the managemen: framework of the
IHA or controlled through IEG review at the Finance Ministry
of legislative level, much in the same manner as justification
of annual budget requests,

The real cost of the IEG of failure to provide for IHA equip-

men. replacements essential to a sound road maintenance

program.
The zdvantages accruing to the JHA through a controlled equip-

ment management program associated with an EWF operation.
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