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JAPAN INTERNATYONAL GCOOPERATION AGENGY
- {JYICA)
DETAILED DESIGN SURVEY TEAM
FOR
THE LOWER ANAMBRA IRRIGATION PROJECT

. _ November 7, 1988
General Manager '
Anambra-Imo River Basin
Development Authority
P.M.B. 1301

Owerri

Dear Sir,

Re: The Model Infrastructure Improvement Works
for the Lower Anambra Irrigation Project

The Detailed Design Survey Teanm has been organized:by Japan
International Cooperation Agency {JICA) for the purpose of
formulating detailed plan. on the Model Infrastructure
Inprovement Works for the Lower ‘Anambra Irrigation Project.

The Team has, so far, made a series of site reconnaissances
and discussions with 'your staff concerned  in order ‘to
determine the location and scale of the exper:mental farm
and its facilities. As the result; we would like to submit
to you the tentative. idea for deq1gn1nq of the experimental
farm as per the attached ;

Two team members, Mr.Kurauchi and Mr.Kanda, will proceed
with vyour staff to conduct further field surveys and
investigations at the site and make the detailed design on

the basis of the result of those surveys. After ' the
completlon of the deta:led design and assessment of its cost
estimated by JICA, you will be informed of its result
through the Embassy of Japan. : - ; :

For the +timely commencement of the canstruction of -the
experimental farm. we would like to ask you to take the
necessary formalities in due consultation with the Embassy
of Japan.



Lésfly, we would like to express our appreciation for the
kind cooperation of your staff during our stay.

Sincerely Yours,
I

35
gOSHINAGA/

-Team Leader .
Detailed Design Survey Team
Japan International
Cooperation Agency

Kedji

ca: Secretary
Development Aiad Departmenr
gffice of Planning and Budget
in the Office of the President
(Att:Mr.B.A.Adeusi}

_cc:Director General

- Federal Ministry of- Agrlculture,

Water Resources and Rural Developnent
{att:Alh.A.M.Dauda)

cc:EBmbassy of Japan



1.0bjectivé

This survey is. to carry out the detailed design ©on the
eXperimental farm to be constricted by the Japanese
government kased upon the Record of Discussions, Article IV
(1) 51gned between both Governments on November 3 1988.

The experlmental farm w111 he . compoeed of fields for such
as _cultivation - test, . demonstraion, training and
mechanization, - which _invblvef the  construction . of
land~leveling, irrigation and drainage canals, farwm roads,
etc. And, besides, the experlmental farm, also, equip those
facilities such as field managing house for agricultural
machinery, fertilizer and pFStlblde and rlce drying yvard.

‘The experimental: farm will be a core for the aCtIVItleS of
the technical cooperation,_ through which ‘not- only -the
various activities ment1oned in the Master Plan will be
conducted but also- skills and techniques developed will be
transferred and dlssemlnated to the iarmers.. :

In light of the above, the tean conducted the surveys on
selection of site, scale of. farm, condition of access road
and water resource and had: preliminary dlscu351ons on the
framework of experimental farn.

2. Locatlon and bcale

(l)The location of the experlmental farm is planned in
consideration of follow1ng conditions. '

a)access from the‘project'offlce
b)condition of irrigation water
clefficiency" for demonstration:

d)advantdge of construct1on cost

Considering the above, the experimeﬁtalifarm is selected
at the area near to the turnout TO-W7 as shown in Fig-1
and 2. ' ' ' : : S

(2)The' area of the :experlmental farm is about 4.5ha
including the. fac111ty yard as shown in Fig-3.
The experimental farm consists of as follows,

ajcultivation test field

b)demons*ratlon ‘field

cimachinary test fleld

d)training field ‘ . :
e)field managing house, rice drying vard, etc.



S.Components of Experimental Farm

Experimental Farm

The experimental farm consists of the following facilities.
(1)Irrigation canal

a)Intake _ : _ . .
Irrigation water “for +the experiméntal farm will be
1ntaken from the Weat Main Canal at the turnout TO-WT,

b)Irrlgatlon canal . _ : .
The approach canal (TC-W7-1) from the intake and the
“distribution ecanal (DG-W7-1~2)} running inside of the
_ experimental farim will be relnforced by concrete lining
. or concrete. block

(2)Drainage canal
The exiting drains will be used with minor improvement .
(S)Rbad

In’ addltlon to the ex15t1ng farm road, roads surrounding
the ewperlmental farm will be newly constructed for easy
approach by machinery and for maintenance worL

(4)F1e1d

The area of the experlmental flelds will be about 4ha.
The farm consists of the follow1ng four kinds of field.

a)Cultlvatlon test field L
The cultivation test field will be 2 plot° {about 1ha}.
The field will be  divided into 8 sub-plots for
activities such as rice variety test, fertilizer test
- and ‘insectcide test. This field will equip the concrete
"levee and bird scaring net, if necessary.

b}Demnonstration field
The demonstrataon field will be 2 plots (about 1ha).
Through this field, the skllls and techniques will be
'extended to farmers.

c)Machlnery test fleld
The machinery test field w1ll be 2 plots {abcut 1ha).
In this field, adaptability test and operation of the
machlnery w11l be conducted. S

d)Tralnlng fleld : _
The training field will be 2 plo*s {about 1lha). This
fielda will be used for various trainings to personnel
_concérned.



Farm Facilities
the

to manage and maintain the experlmental farm,

In order
following fa0111t1es w111 be conatructpd

(1)Field managing house
those such as

will _equip
equipment,

~ The field managing house
{i)storage for fertilizer, pesticide, farn
for agricultural machinery - and
water supply tank, portable

ete., (ii)garage
(Jll)tEbt room. Small- scale
generator and washstand for . agrlcultural machinery will

be fac;lltated outside theée house.

(2)Rice drying yard'
In order to dry the rice, the rice dr?ihg'Yard”is'
facilitated. S ' '

(S)Fence and guard house'
Fence w1ll be 1nstalled around the . farm f30111t1es dnd
guard house w11l be 'built at the entrance._ - S

4.0thers
(1)The Nigerian .side will provide the land for the
experimental farm. ' .

(2)The “tentative schedule and procedure for  the
construction work of experimental farm is shown in

Tablen_l .

-8



Table-1
OUTLINE OF THE TENTATIVE SCHEDULE
R ON ‘
THE MODEL INFRASTRUCTURE 1IMPROVEMENT WORK
Japanese Side. Nigerian Side
1988
Nov. bétailédfdésign_sufvey To provide land :
—~Nov.2 to Nov.26-- ' for the experimental farm
Dec ..
1989 [Detailed design work
Jan. |in Japan
.Feb.'Submiésidnfof
: | final report
Mar.
Apr. . - - |Request of construction
- : ) work for the experimental
e farm (to the team leader)
. JICA HDQ - . o S
May..| IR — Submission of Al form for
s : ' expert o
. {to the Embassy of Japan)
Jun. : :
Jul,
Aug. . : . .
. Exchange of HNote Verbale
- Sep. Diépétdh”of supervising
o lexpert -
Remittance of budget
”Cohtréct_for gonstruction:
Oct:.start of comnstruction
work '
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FIG, 2 PLOT NUMBER
TO~W7 AREA
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Noveraber 9, 1968

General Manager

'Anambra Imo River Bas!n
Development Authority, -
_ Owerri =

Attention: Assistant General Mariager
(C.O. &M)

~ Dear S,
L.&l,ﬂéimmmmﬁsjmmmgram Ji ,‘a

mum&mwwmmm |
3 Concemtm Detalled Dee.tcm 0( tlodet In{ rastructure wOrks

. We the I)eta!led Deslgn Te'tm of JICA wlsh to send you her ewith the
questionnalres regarding the captioned. 'So, please pre-study these

- questlons prior toour dlscussion We will visit you on 10th Novermnber, as
schedu

Your Uﬂder%tanding and particular attention to the captxoned are kandly |
requested

Sincerely Yours,

A A
T.Kurauch! -
for Team Leader
Detalled Design
Survey Team

ERARE JICA
‘/File | - |

cC,
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Qttoattotmaire

please let us know the staridard schedule and procedure which are’
generally accepted in Nigeria tn selectlion Oi‘ the'contractor-. '

Do you have any speciric iimitatton or authorized tondltions ino
perrormance of the design and/or the construction works’?

" Please let us know, the standard criterta and/or engineering otondard

to be authorized in Nigeria. For ‘example, which standard is apptied to

-the concrete works in Nigeria?

Please prepare the short iist or three to four competent tocai
contractors _

Construction of the experimentai farm (4 Sha) wm inciude both civn |
(1and consolidation works) and architectm al works (conctruction of
field office), and ft will be requiredhigh quality works. - :

The contractors to be selected must have deep enough experiences in -

simtlar to the proposed works and have the working capacity to.
complete the sald works within five months. The outline of -
construction work is as shown in attachment I

To carry out the proposed construction works the contractor wm -
have 10 utilize the heavy duty equipment so as to enable quality work |
as well as_to complete the works'as: short Lime as possible (mammumﬁ
S months). To this end, if the contractor have no enough equipment, |
is it possible to get lease service of eqmpment(O/M equtpment) from

your Authority’?

To carry out the design works, and then to estimate the construction_
cost efficiently and satisfa ctorily, please provide us the relavant.
data and informatton on unlt prices ‘and/or costs which are appiied to '

the current works under your admimstrat:on (see Altachment 2).



.Outn'n'e of the Experimental Farm (teniétwe)

riptd
Gross area :
Farmplots

[rrigation canal
existing- =
~additlonat construction

Oralnage canal

-~ existing

Road. -
existing

: ‘a_ddit__i'o'nal cons_‘trajctidn
‘Bird scaring net

'Embankment for of fice yard
- Pavement in office yard
Fieldoffice
Rice drying yard
~Guard house
‘Gate
“Fence
water tank
Generator , _
‘Water supply system
- Electricity supply system

. Remarks

45ha

4 ha (tobemade and levelling by
motor grader)

- 400m  (tobe concrete lining)

200m  (tobe concrete lining)
600 m

250 m - (to be tmproved by additional

| erbankment mnd gravel pavernent)
800 m  (tobe constructed by ermbankment
- andgravel pavement)
750m2

500'm3
1000 m2

140 m2
400 m2
1 no.
1 sel
300'm
3 om3
2 sets
LS.
LS



Attachment 2

Unit price

1. Labour cost

Item
Common labour -
Skilled labour
Foreman - . .
Concrete workes
Steel worker
Carpenter
Painter
Plumber.

- Blacksmitn
Mason:

Operator fo_r‘ éqUiﬁpmént -

Qperator for truck
ltem

Sand -

Gravel

- Stone

Laterite

Timber
Cement

Reinforcement steel bar

Structural steel
Steel wire-
Steel net for fence

Steel net for bird scaring

Steel pipe
dia. 20mm
dia. 2Smm or 1"
dita, S0mm or 2"
dla. 100mm or 47

Reinforced concrete pipe

dgia. 200 mm

'm3;

m3
mi
m3

kgtbag
kgt

kg,t

kg,m2.

kg,m2

m,nos.
- m,Nos.
m,nos.
M, nos.

11, N0S.

Unit Price.  Condition

~UnitPrice  Condition

at quarry o at site



dia. 300 mr

(01,008,

- dia. 400 mm m,nos. -
~dia. S00 mm - IM,N0S.

. dia. 600 mm m,nos.

~ PVC plpe -
~ dia. 50:mm n,nos.
dia. 100mm M,Nos.
“d1a.200mm | m,Nos.

Generator SKVA- set

Water tank _ m3 -

3. Unit cost for works

Work Item

-Excavatlon'by manpower
Excavation by bulldozer
Excavation by hydraulic shove
Excavation by backhoe

“Embankment by manpower
Embankment by bulldozer
Backf(ll by manpower

- Backfii by buﬂdozer_ _

Land levelling by bulldozer

“Land tevelling by motor grader
Stripping - |
Hauling by Truck

Sod facing
Gravel pavement =100 mrm
Laterite pavement, t= 100 mm

- Asphalt pavement , t= 50 mm

concrete , upper ¢lass
Concrete , middle class
Coricrete’, lower class
Formwork

~ Reinforcement

Warehouse (fair quality)
_Generator inst‘al_lation
" Fence, steel net H=2,5m o
-~ Roof, currugated tin or galvanized iron

Unit Cost

- set



Novémrbér 24, 1968

General Manager
Anambra-Imo River Basln '
Development Authority, -
Owerri '

Dear Sir,

LP/Technical Assistance Program JICA
Y ign of Model Infrastructure Works

We would Iike to 1nforrn you that our f1e!d survey for the captloned has
completed on schedule and we will leave Nigeria on 26th November, We
thank you very much tor your kind cooperation durmg our. stay we could
have your 31gn£f 1cant comments adv1ces and suggestions at site and at
your office. _ . _ _

We wtll complete the detaned design and draft tendr documents by the
end of January, 1989 in accordance with the proposed schedule. infuture
construction stage, of which period. is scheduled tobe only about six
months including some administrative procedures you are kindiy
requested to gtve us further cooperation for smooth and successf ul
constructton of the experimental farm. :

“Sincerely Yours,

- T Kw auchl
S o - for Team Leader :
cc. AGM (COM) Lo - Detailed Design,
AreaManager . ‘Survey Tearn
Project Manager ' - JICA ~
Team Leader, NK ' : L
File



1.

L;st of Field Survey%

for

November 22, 19088

Deta1led DeSan of Model Infrastructure Works (JIGA)

Field Reconnaissance

Phy31cal Data Collectlon .
(inc. QAlly rainfall, design valnes and

Prelamxnary Lavout of Exper1menta1 Farm
{refer to Flg i, 2 and 3)

Topographic Survey

{inc. route survey, levelling and'pléné

'Bearlng Capa01tv Test

(by corn penetrometer in facxlltv yard)

Price Invest:qat;on
(inc. materlal przce and labour cost}

Invéstigatidn on Construction, Contract

Preliminary Work Quantity Estimate

soil condltaon)

.fInvéstigétionfof-Exiéting Site Conditions
{ine., field, irrigation, drainage and road)

table survey)

and Mérket Condition



Outline of the EkperimenfalfFafm'(tenfative)

1. Civil Works

(1) Road = o - ' _-I:ex{JZSOm,'new 900m tﬁtal 1;150m
{2} Irrigation canal P l:ex. 400m, new .150m total 550m
(3) Drainage canal ‘ l:ex. 450m, new 200m total ° 650m

(4} Canal related structures 'divisiOn_bo# 16hds,'bﬁtlét'i6n65
' ' culvert 15nos ' ' : '

{5) Farﬁ 1and levelling: : _4ha'

(6) Goncrete border ~1: shaped 300m, lihing 600m:
: ' o ' total 900m = ' -

{1) Fécility Yard prepafafién i[CbOmz

2. Building and Related Facilities

(1) Field office = T 144w

{2} ﬁrying'vard'  ' - oo e .'}'isoﬁz

{3) Gurad‘hOuSé. : | o _. _ R _5  2@3m23
(4)'Generator house B C o -.:jG.me-

{5) Bird séaring net : o ";'ITSOmZ
(B)ZGate, fénce andfsigﬁ_bbafd  } . __'.j‘_1$é£[ 3¢Gmé
{(7) Carwaéh' o z§' ‘ R  _ LT 12@2_

(8) Electricity supply system R 2

(Qi Watef shpply-and éewé?age'évstemS-:

(10)Air conditioning'énd Vehtiiétinq_Svstems-



Preliminary Work Quantitv Esimate (tentative)

(1/2}

‘Gravel Pavement -

Items Unit Quantity
1. Givil Works
- - Stripping m3 240
Excavation - ‘ m3. 220
_Embankment(Lat. ) m3 2,500
'~ Gravel pavement . m2 3,700
.;Slope flnlsh m2
(2),Irrzgat10n cana]

: Excavaion m3 60
Enbarnkment m3 - 50
Concrete,“B"" mn3 74

_ ere ‘mesh net m2

'LS)VDralnage canal _ :

- Excavation m3 150
{4) Canal related strucure , _

" Excavation : - m3 50
Backfill mn3 o

_Concrete, B m3 . 26

Formwork . m2 110
Reinforcement bars ton 0.38"

" Stop log : m2 1.5

'PVC dla 400 m .90

-(5)'Farm land levelllng _ :

Land levelling ha 4

(6) Concrete border B

: - Excavation ‘m3 170

"Embankment m3 40
‘Backfill “m3 160

" Concrete, B m3 62"
Cdntreté, E w3 9
"Formwork : m?2 390

: Reanforcement bar' ton 2.0

'(7) Fa0111tv vard preparatlon -

S Stripping m3 100

Embankment(Lat ] m3 500

m2 1,000



Preliminary Work Quantity Esimate (téntativé) (2/2)

Items . . Unit Quantity

2. Building and Related Facility Works

(1) Fieid office

5 rooms, H=3.5 to 4,0nm .. ‘m2 . 144
(2) Driying yard ' _ :
W/ post and roof, w/o wall =~ n2 B 150
(3) Guard house S _
H=2.5 to 3.0m" ‘ : m2 - 2.3
(4) Generator house : L
H=2.5 to 3.0m : - m2 6.0
{5} Bird 5¢aring net RS . .
H=4.0nm, S L m2. 750
Wire mesh - o m2 1,210
(6) Gate, fence and sign board - : ) .
Gate = 4.0x2. 5(H) o set 1
Fence H=2.5nm : m 300
{7) Carwash : o :
Thlckness t=0.2m C mZ o120
(8} Electrigity supplv syétém . _
: Generator 5KVA _ set o2
supply systen L.S. = . y
{9) Watér.sﬁpply and sewerage systenms
Water tank 3m3 set 1.
Water supply system L.S.
Septic tank : set 1
Seweraqe system ' L.5.

(10)Air condltaonlnq and ventllatlng systems
Air conditionor . nos 2
Air conditioning _ L.S. S
& ventilating svstem '

7-22
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(1) KHERRR { Oftice of The Px"'e_side.nt )
Weo M. Shitw Secretary (Zk*“?ﬁ) (Development Aid Division)

Offlce of Plannmg and . Budeet

*Mc. J. C. Chalokwu Pacmanent Secretary (RE) ,
(Development Aid DiVisi_On]_ _
Office of Planning and Budget

© Mc. B. A Adewssi Parmanent Secretary (), |
D (Development Aid Division) -

Office of Planning and Budget -

Mr. H. N. 0. Ezenwa Chief _Planningﬁfficef 7
. © Qffice -.Qf Planning and Budget - -

- Mr. A A. Aderinto  Senior Assistant _Secret'ér:;_
Office of Plahning ‘and Budget

(2) 7")‘ /77 'l' "E‘ﬁ“ﬂiﬁﬁ%’ \. ( Anambra Imo RlVEI" Basin Development
o Authority }

Col C Ud.e . : Cﬁéirman of Board of.Director
: Mr :‘ﬁ.. 0 -_Q.k.o:nk.w._o .; ..(.{;enerlal Managef ( ¥37% )
. Mr EC qude K .Assis'f::arithﬁene.ral Manager" ( EU%&%‘. ).
Mr G K | .OIkOI:‘Q o Assista..nt_ 'G._eneral- Man.ag-er ( Bl )
| D[‘ F. 'Sg'.rzib_%;', L :Aééistant Genet_*a.l' Managéx_‘ ( E’]&fﬁ )



Mr. H. Okoye Are? “aﬁ?gEY]

bie. N, Mgbe"’ena ' Préject Manager of LAIP = .
() % 141 az&xﬁﬁg |

B2 R %ﬁmﬁ |

58

. ?%. i.; %$§
W me o s
T -
e
ﬁé¥ %% _'f ﬁmv;¢+%¥$ §§ .
(5) BATE () u_yﬁjﬁmgﬁﬁ .
wa f%ﬂ? P’ﬁ% o

;Zf_(f’ﬂﬁ. L ﬁ _ E[]Fﬁ% - |



7.5 MR Y 2 P

{1)  Metecrological Data (See ANNEX C)

Paily Rainfall at Umumbo 1984 - 1987

' paily Rainfall at Omor - 1987 -'1988

{2) Contract Documents

. Maihteﬁancé-df.Stfuctures for Contfdl of Agulu/Nanka_Erosioﬁ Gullies

. The Erection &:Completion of 2 Bed Rqom'Boys'Quarters at Owerri’
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C# %EE’H%W%{-. '

Y - B WOR B &
o s | 30 10 300
B i 25 10 250
av Y — b m 5.6 450 2,520
B om2 56 20 1,120
5737 : | kg 287 4 1.148
M ‘ kg 8 7 56
g4 : ke 57 i 399
H | n? 1.000 15 15,000
g : n2 o 14 14
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. Tl ' LS. - - 2,013
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Mk N190.000
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A _ nZ 700 id © 9,800
BB, zofM L.s. - - 17.110
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23 n2 700 14 9800
MEoaFL. RY | o
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i 21,000
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'Lét basic water consumption be 200 lit/man.day,

then. 200 x5 man = 1;000 Lit/day

. Elévateéd water tank . 2 times/day

1,000/2 = 500 1it = 0.5 m

'_UhdergrOund water storaga tank :  for 5 days
1,000 x 5 = 5,000 lit = 5.0.m3 :

‘Item o ' No. Capacity (W)

1. - Field Managing House

(1)  FL 400W x 1 9 360
 FL 40W x 2. 4 $320°
L AL 40w 1 40
'~ Fan 20W 2 40
(2) - Outlet _ g -
{3) -Air CQnditioner. 1 500
: Lift Pump 1 400

2. . Guard House : . ,
' FL 40W x 1 o 1 40

3. Generatpriﬂduse .

FL 40W x 1 - T | 10

4. Outdosr - . : : : _
- Mercury Vapour Light 3 750
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RAINFALL RECORD OF 1984 (UMUMEO)

_ Unit.:

o
=1
i s

JAN,

FEB,

MAR .

APR, "

MAY.

JUN .

" JUL..

OCT,

Nov.

DEC.

21.5+

12

53.4°

46,8

-19.2-

55.2

Q.5 .

10.3 .1

42.9

29.2

7.6

39,3

O [ oot Jon jen Tt Iy 5

16,0

26.6

44.9

14.4 .

24.0

5.7

26,7

15.8 |

_60.1

e

-O-h:__'.

6.9

144.7

- 24.5

~41.8

sl [ ] B

X

150.8 |

335.4

286.6

99.4

10.3

16 .1

2

14

"Anpual Rainfall

J10:

1,857.3 mm




RATNFALL RECORD OF 1985 (UMUMBO)

jw)
o
o

FEB.

APR.

TON ..

JAN.

27,0

J0L. ) AUG. | SEP. ] OCT.. ]|NOv.

1.9

28.4:

= i-T]

=) B IT N TR TR TRY I

11.4

18.5°

] .20,

14.7

29.8] 3.5

16.0.

33,9

Lol fond VY §
e s ;
e P ]

2.

Ji?:

et

9.3

S22

13,

16

oivle

6

s
4 o
8

72,5

11,6

R

. 11._4

"g.8.] 34,

P el

"14.

14.2

161,

124.1.

161;5'

252.8 | 309.6 | 158.4 | 133.8 | 6.0

191 '11' e

" Annual Rainfall-

1,529.2 mm




RAINFALI RECORD OF 1986 (UMUMBO)

Unit

1 rm

DAY

JAN

MAR,

APR. .

MAY. -

JUN-

SEP.

CCT. NOV.

. |{FEB,

AUG.,

DEC,

11.2

13.;5

[y o

36.6

ek o 1l -

w2 |enien b bo frs e

19.0 |

Hwfoo jolre

11.

o

216.0

"35.0

(=21

-9,

10 |-

18.0

e

‘33.0

11

12k

©25.7%

13,

T130

160,

14 -

L=d R o L

15j.f

16

3.0

17

18

(19 .

T31.0.

‘10.3

20 |

21

10.1

15.9

15.0°

22

18.1

“82.8

23

B
[g4]

24

- 25

26

.27

10.7

[}

28

29.0

21,

30,

, 31 S B

etsetset ey

15.7

X

73.9

85.1

253.9

264.8:180.2

Irotall 3.

Days

148.5

205.3:
10

212 ¢

11

“10 _2

Annual Rainfall

1,586.7 mm




RAINFALL RECORD OF 1987 (UMUMBO)

"~ Unit @ mm

o
By
[

JAN .

APR .

JAUG,

NOV. .

FEB.

MAR.

3.‘2'

SEP,

‘DEC. .

41.0

1.6,

22.3

41,7

2 15.9

23.8

Wikl i e lwib]e

64.0 1 .

15,9 1

24,0

©15.9

R
[- % [

12,7

16,7

ajon] -

1.23.9

1.2

5.9

.4} 24.0

- 25.5

. 16.0

e

=231

38,0

Total

18.7

22

3.1 262.0

54,2

229.0 |

Days

8

8] 8

Annual Rainfall

1,056.0 mm




RAINFALL RECORD OF

1987 (OMOR})

Unib : mm

9l
4

JAN.

APR,

AUG.

SEP.

NOV .,

FEB..

MAR.

14.2

OCT. .
_ 43,

ol

DEC.

(3]

19.

50,0

X
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1.

15,

: 39.30

27,

29,

- 13.8

iy
<
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16

™
=

22,

10.

1

3
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Lo nioio].

wiee|djojorlsiwlitle
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-
N
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<

-
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w

ojufol |

= E
s

N[ o
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o

=
w

b
<
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oGS
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2N
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"
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25,
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B

]

[\ ]
[+)}

P
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o
=<}

fab ]
o

w
<

Y o PN e N e e P S P )

P =2 E

Hw
har

bl

SJelaopiuivninio|ojwio ka

Total - - - - - ; 205;7 357.6 148.2 ] 160.0 0.0
Days’ - - - - - - 15 1 26 12 10 0 0




RATNFALL RECORD OF 1988 (OMOR)

Cundt s imm

g.
e

- JAN,

FEB.

MAR. -

“APR.

AUG.,

SEP

~Toct. .

NOV,

DEC.

157

2.

0

g

el

500

"12.0

Cloi-tlon o fe o fro e

=2
o

-
=

o
o

j
[Ny

o 1=
il

(Y
e

'w
o I
ols

15.6

Py
oo

[
<

N
=

15.0 |

3™
3%

lop=iwled

wlotletulel V41

[\b)
[#3)

N
i

ot
al

9;0( 3

)
3y

4.9

o
o

'25;4

wafeo
o

™
=]

M
W

w
o

W
=

wisabrel

Total

159.9

Days

10




HBED MWD W ER

DEPTH ) : BEARING CAPACITY {(t/m2)
C{em) - . B C : D LR F
5 te L= 2.38 - 4.08 -
o100 1,36, . .3.40 - 6.81 6.13 . 4,42 4.863
15 2.31 4.08 - . B.85 5.92 5,10 4.08
20 . 5.85 5,79 . 11,57 7.90 92.19 6.94
25 .- 8.84 " g.16 112,93 - 6.81 10,89 12.93
30 _ 9.66 8.71 12,25 7.83 12.59 13.61 .
35 . 9.26. 10,55 11.%7 - 9.6%° 14.29 13.61
40 © 8.98 . g.84 = 10.89 - : -
45 - - g.64 = - 12,93 - -
- 50 _ - £ 9.60 o 13.61 - -
55 = 10.89 o= = - -
Note: .. 1. -This survey was made by corn penetrometer in pondlng condition

‘on November 19, 1988
2. Measurement point o
“X: o distance from farm road NW—106
X: dlstance from southern levee of proposed fac111ty yard plot

point - A B _¢C. D-  “E° . F

X (m)y 20 _ S0 50 . 80. 80 80

Y {(m} . ~ 15 15 - 30 15 30 ‘45ﬁ
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