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SMMARY OF DETALILED .RECORDS OF THE WXISTING WELLS TNVESTIGATED

13 Dec, 1979
Well Location Survey Condition Well | Water Quality
Survey 7 _ _
:‘)"f" bBistrict{ Village| Pro- Date|fine |Wea- [Tem~ | Type Popu- grc;ui:i Depth Diétx;r Ex}:n— W.T. Fe c1 NHy [Turb-| cop |Total [coli-
Wwells ((Recama- | (Desa) | Pr €~ ther [pera- lation tilizats eid me ity idity Bact. [form | Taste
tan) tox ture Supp- ytilization EC(t) Group
ta (*C) lied (m) {m) {cm) (1/s) [(°C) EC (18) .
{ng/emiing/1))mg/1)jimg /L) tmg/1)img/1)] | /et Joe)
: . : 3 Les
- Medang 27 Ja.m. ; Artesian All purpcse 3 96 " 0.1 |33 ess | Less | g Neg | Neg | 800 | 360 |Salty
27-1 Deras Medang [{Medang) |y, {39.30] 720 26 Deep Well 300 except bathing (1.1/4") 708 |0,2 40
I ey
. N ess Rough-
_ Medang - 27 la.m. . Shallow |300 - |Drinking & 5 2.8 109 27 Neg | 4g 0.1} 6 1 710 | 150
27-2 beras Medang ) (Medang) Nov.|11,15{ ¥ 26 Well 400 cooking 1y
" . ) L . L= 3
- Medanyg {Pagura- |{Berin- [27 |p.m, . 4 Artesian rrinkine & 5 67 . 0.15 [35 0.1 | 40~ 1.51 n 1 Ne - Taste-
27-3 Deras wan gir} Nov.| 3:30[T3'" 24 Deep Well 1,050 cooking (11/4%) 200 | Ned 9 €% |1es
- Artesian : 3 -
_ Medang |Pagura- {Health 27 p.m, . All purpose 6 87 « 32 0.3 40 0.5! - - - - [Metalic
274 bDeras | wan Center |Nov.| 4:00{%37 | 24 |Deep Hell . 1/ 200 eratt
_ Air Limau . 28 Ja.m, Jclou~ Shallow All purpose 7 3 60 27.8 Less | . 5 1 20~ | 560 | 199 |Taste-
28-1 Putih Sundai (Lima) Nov.{10:00{ dy 28 Well 13 except washing 0.1 0 200 1 49 les
. : . Shallow 4 houses
_ Lima Lima Health 28 a.m. jclou-4§ 4 . o 13- 3 ) Taste-
28-2 Puluh | Pulub | Center |Nov.|11:50) ay | 27 {lekl (wand )& Peskui 30 20 | erough 128 Neg | Neg | Neg| Neg | Neg | Weg | Neg |ioc
i Rubber Deep Well 90 n3/a Less
Bir Tg. . {29 [a.m. . ) 500 - |Factory-30 m3/d (12-15 |4 1.0 €5 5 .
29.1 . plantation fine 32 (suction Y 11 BO 20 j32.8 . 20 0.8} 0.5 1 230 220 |Metalic
Putih K Nav, . - ~10 hrs Op
) i asau factory ov, 10530 pip) 600 Community-10 m3/d _ s
_ Alr $imo= (Lolong 2% p.m. i Shallow Drinking Cooking g | LO0x 26.5 R 45 - 1 9 170 | 1ap |51ight-
29-2 Putih | dong | - 1)  |Nov.|12:4g}TiPe | 28-117,.035 300 = Ipathing 10 2. 102 ' 9 ed 1y rich
- Lima ; 36 ja.m. ; Artesian - : about 10 1.34 |46.3 weg | 20 4 Neg | Ne Neg | Neg Metalic
30-1 Puluh Guntuug jPublic Rov.|10:00 tine 3. Deep Well 1,000- (ALl purpose 8 200 L) g = [little
; Doep Well Slichtly
_ Lima Cholk 30 |a.m, . . . |Factory-45 m3/d 5 120 4 1.12{35 Neg |} 15 3 Reg | Heg 60 | Neg
30-2 Puluh Purpuk factory |Nov.|11:00 fine | 32 (g“m?;’)mn 200 Community- salty
; Shallow Health - ' .
Air Indra- [Health |30 [p.m. . g Drinking 4-5 2,05 Slightly
30-3 . ; fine 29, 2|well (suc- |Center & ) 11 2.15 160 28.5 Neg 60 Neg [ Neg Neg 050 10
t : N d h
putih | pura | Center [Nov.|13:00 tion punp) 1250 - | Cooking m3/a | | e
_ Lima simpang . . - . 1 |a.m, . Artesian _ about Ne 15 15 0 je 3 Neg | Neg |S}ightly
1-1 Pulun | polok [F"P13¢ |pec.|10:00[f1® | 27 |peep weir| g0, T |PD purpose 10 200 {‘}9, 0.18)40 ¢ -2 9 rough
’ Slightl
}-2 Rir T4 pealth 1 8. lfine 30 Shallow for h.C.]|All purpose 20 6 95 28 Reg 20 Negj 12 Neg 150 30 m“gbh Y
Putih Muda Center |Dec. Well only for clinic
N R—— — .
_ Air Indra- . 1 [p.m. ; Artesian zkcut - |37
1-3 Putih pura Public | = fine peep Well All purpose 13.5 ) 120 10 0.1
N S
Ce 2




APPENDIX Cw1
G142 Detailed Record of the Existing Wells Investigated

DATA SHREET OF EXISTING: WELL

Survey No. of Well; 27.1

Burvey Gondition

Date; 2.7_ﬁc}:v... Time; a.m. 10:30 Weathexr;  Rain - . Tempertuve; 26 (°C)
Well Location | o _ |
District({Kecamatan); Village({Desa); ~ Proprietor;

Medang De_‘réfs :

. Medang Joind ownorship

LGeographlcal Condition _
~ In the 1ow and flat, lands,
medium and fine sands.

_ | Ground Height; 3. "(m)
The surface of the groud is c{bveréd with

Details of Well .

Constructor - Mr. Ateng

T)'PS" Deep Well (Drj_ven typa) § Well Depth; 96
. P (Pipe length - 7hm)
Hethod of Ieild.; Natural flowing ! Well Diameter; 03 (cm)
‘Population Supplied; 300 E Depth of Aquifer; 7h - 96 (m) ?
Utilization; All purpose except § )
bathing v S.W.L.; + { over {m)
Others; 3 .
‘Construction: ! DW.L.g " {m)
Date - March 1979 5
Cost - Rp. 400,000 ' Yeild; 0.1 (1/s) .

{m)

% High tide - 5 hours full in tafi

(T.Tingi) Low tide - 6 hours "
Water Ouality . Sampling:,No) Sketch of Well
Water temp. 3 33 (°c)y T~
Appegarance $ Pure Y
Taste 3 Slightly salty
pH 3 7.8
' EC (t) 3 920 (5 /cm)
EG(18) 3 708 (U7 cm)
Turbidity 3 Negative (mg/l)
Total Fe 5 Less 0,2 (mg/1)
c1 3 Less L0 (mg/1)
N 3 7 (mg/1) .
- COD s MNegative (wg/1)
Total Bact. 3 800 ( /ee)
Coliform Group 3 360 { /fec)
{‘mmk — 1on
Tapz— 4




DATA SHEET OF WATER RESOURCES

'Sx'mvey No. of Welly 27-2

Burvey Condition o _
Date; ' 27 Nov. Time; a.m. 11:15 Weather; Rain - Temperture; 26 {°C)

Well location _ ‘ _ _
District(Kecamatan); Village(Desa); - " Proprietor;
Medang Deras ~ Medang Public
Geographical Gondition o Ground Height; §  (m)

In the low and flat lands. The surface of the ground is covered with
fine sands. One family have about 80 palm trees. '

Details of Well

TyPe; Shallow Well Well Bepth; 2.80. (m)

Method of Yeild; Manual ('Bﬁcket)'- % Well biameter; 109 (cm)

Population Supplied; 300 - 40O i Depth of Aquifer; - {r)

: (50 -~ 60 family) - _
Utilization; Drinking & Cooking E ) .
' : S.W.;L.; - Oﬁhz (m)

Others; P (Dry season - 0.50m)
! DW.L.; | (m)
: _ _
i Yeild; {1/s)

Water Quality Sampling: (Yes,No)| Sketeh of Well

Water temp, ;27 {°c)

Appearance 5 Turbid

Taste 3 Roughly

pH ; 6!3

EG(t) 3 220 (K0 /cm)

EG(18) 3 186 (#ofem)

Turbidity 5 6 {mg/1)

Total Fe 3 Negative (mg/l)

¢l 3 Less 4o (mg/1)

NHa H 0.1 (mg/ 1)

COD A {(mg/1)

Total Bact. 3 710 ( fce)

Coliform Grouwp ; 150 ~ ( Jee)




DATA SHEET OF EXISTING' WELL

Survey No. of Welly 27.3

Burvey Condition

Date; 27 Nov, Time; p.m. 3:30 Weather; Rain - Temperture; 2l (°C)
Well Yocation _ , _
District(Kecamatan); : Village(Desa); ' ' Prdpriet;or; o
Medang Deras - - Pagurawan - : Joint owﬁe’rship‘
| Geographical Condition o Ground Height; 5 - (m)

Fishing villsge. Along the Pagurawan River.

Details of Well

Well Depth; 67 (m)

Type; Deep Well (Driven type) :

o . J S : (Pipe length 67m) -
Method of Yeild; Natural flowing ' Well Diameter; 3 (cm)
Population Supplied; 1,050 E : D_épth of Aquifer; 7 . '(m)

. ¥ -
Utilization; Drinking & Gooking E ) o o
: i S.W.L.; . +.0.6 o {m)
Others; ' A
Construction: ! D.W.L.; _ . (m)
Date - June 1979 : ’ : :
Cost ~ Kp. 425,000 ¢+ Yeild; 0.15. = (1/s)
Constructor - from T.Tingi : :
Water Quality Sampling: {¥es,No) sketch of Well
Water temp. 3 35 (°c)
. 38
Appearance $ Pure A
Taste 3 Tasteless
pH 3 8.0
EG(t) 3 780 (O /em)
EG(18) 3 582 . (dOfcm)
Turbidity 3 Negative (mg/l)
Total Fe 3 0.1 (mg/1)
clL 3 LO - 200 "{mg/1)
Nifq 5- 1.5 (mg/1.)
- COD ;1 (mg/1)
Total Bact. 3 Negative _( /ec)
Coliform Group ; Negative ( /cc)




DATA SHEET OF BXISTING WELL _

Survey No. of Well; 27.

Survey Condition

Date; 27 Noy., Time; p.m. L300 Weather; Rain - . Temperture; 2h {*G)
Well Yocation ' . _
District(Kecamatan); - Village(Desa); * Proprietor;
Medang Deras 7 Pagurawan ' . . Health ?enter
| Geographical Conditlon ‘ L " Ground Height; 6 (m)

* In the low and flat lands. Near 'the sand coast. .

Details of Well

Type; Deep Well (Driven type) | Well Depth; 87 ()
}‘Ie{;,qu of Yeild; Natural flowing § Well Diameter; 3 {em)
Population Supplied; ! Depth of Aquifer; {m)
.8 .
Utilization; All purpose & Clinic P , -
: i S.W.L.; + 0,50 {m) -
Others; g : o
Constructed Sept. 1977 2 DW.L.y - (m)
! Yeild; (/s)
Water Quality Sampling:(Yes,@0) sretch of Well.
Water temp, ;32 (°c)
Appearance s Pure | , =3
Taste ; Metalic — ,
- Tn'-\k__a -
pH 5 7.0 a .1 B
EC(t) 3 910 (0 /cm) iR 21‘
EG(18) 3 710 (0/cm) | s
Turbidity - - (mg/1)
Total Fe : 0.3 (mg/1) - _
. : u’ o - IU S ¥
cl 3 ho - 200 “(wg/1) L . _J N »—--i:_:lf{ o
N, 3 0.5 (mg/1) | &7 f“""J.—'—‘.“ f;i L v
CoD 5 - (mg/1) e e
fotal Bact., 3 - ( /ce) B B
Coliform Group § = { /ce) : EEELIFER




DATA SHERT OF EXISTING WELL

| survey No. of Welly 28.1

furvey Condition

Date; 28 Nov, Time; a.m. 10:00 Weather; Cloudy Temperture; 28 {°C)
Well Yocatlon _ ) _ )
District(l(e_camatan); Village(Desa); ~ Proprietor;
Air Putitc " - Limeu Sundad . Chief of the
. . o _ S Lolon -
 Geographical Condition ' Ground 'ﬁgight; 7T . (m)

In the flat lands. Surrounded with the rice fields.

Details of Well

Well Depth; 3 ; (mj

Type; Shallow Well B i

Vethod of Yei.id; Manual (Bucket) E Well Diameter; 66 {cm)

Population Supplied; 13 ! Dépth of Aquifer; . . (m)

. ] .
Utilization; 211 purpose except P - ’
* washing - ! S.W.L.; - 1.06 {m)

Others; Useing domestic sand filter i '
; D'W-L-; N - (m)
i .
! Yeild; o (1/s)

Water Quality Sampling: {Yes),No)| sketeh of Well

Vatér temp. 3 27.8 {°C)

Appearance 3 Very turbid

Taste 3 Tasteless -

pH 3 6.5

EG(t) 3 510 (“O/cm)

EC(18) 3 hes (“O/cm)

Turbidity 3 100 - (mg/1)

Total Fe 5 Less 0.1 (‘mg/l)

cl. ;3 o T(mg/1)

R, H 5 (mg/l)

coD 5 20 = 4O (mg/1)

Coliform Group 3 190 ( /cc) | el




DATA' SHEET OF EXISTING: WELL

Survey No, of Well; 8.2

Burvey Condition

Date; 28 Nov, Time; a.m, 11;50 Veather; gloudy Temperture; pg  (°C)
Well Location _ ‘ - _
District(Kecamatan); - ' Village(Desa); - Proprietor;
Lima Puluh Lima Puluh ' Health Center -
| Geographical Condition T ' Ground Height; 130  (m)

Hilly area,

Details of Well

Well Bepth; 13 = 20 ~ {m)

~ Type; Shallow Well :
‘Method of Yeild; Hand Pump ! Well Diameter; :3 (em)
. ~ (Lucky Pump) P : . o
Population -Supplied; ! houses & * Depth of Aquifer; - ? . {(m)
Peskimus e :
Utilization; All purpose E . L
- ' OSW.L.y T (m)
Others; Constructed by INPRES,1975 i3 ) o
' - -. L
i Yeild; enough (1/s)
Vater Quality Sampling: (¥e9,No)| Snetch of Wll ¢S
Water temp, $ 28 . (°c) . _
- Appearance 3 Pure . medl LN
Taste 3 Tasteless
pH 3 6.0
EC(t) 3 100 (0/cm) : :
EC(18) 383 (WW/em) S :
Turbidity 3 Negative (mg/1) - ‘0
Total Fe 3 Negative (_mg/l) W/ s b o
cl : Negative {mg/1) = ".H({MO‘-PWP.).
- N b Lucky pua
NH4 3 Negative (mg/1) % ueky pap
COD 3 Negative (mg/1) '
Total Bact. 3 Negative ( /fee)
Coliform Group ; Negative ( /ec)




DATA SHEET OF EXISTING: WELL

| survey No. of Wedl; 29.q.

Survey Condition

_ Da’ce; 29 Nov, Time; a.m. 10:3.0 Wéather; Fine

Temperture; 32 {°C).

Well Location
 District( Kecamatan);

Air Putih

_Vifllage(nes a) s

Panjung Kasau

" Propristor;
Rubb'er plan:tati«;in
factory '

| Geographical Condition

Hilly area, = In site of the Rubber

Ground Height; 11  (m)

Plantation.

Details of Well
Type; Deep Well

Method 6)‘.’ Yeil&; Suctibn Pump '
: (YAMMER 1371 )
Population Supplied; 500 - 600

Utilization; Factory - 30 m3/d
' Community - 10 m3/d
Others;

Pumping:- 12 ~ 15 hrs./d operation
( 3 hrs. continious )
0,5 hrs., rest time

el T2 L E TR L L L EL L L Ll ol Ll

Well Depth;
Well Diameter; 26- {cm)

) {Suction pipe~8 om x 12 m)
- Depth of Aquifer; m
S.W.L.; About - L.5 (m)r
Dowo.L-; 1;_ - 7.5 : (m)
Yeild; 1.1 . (1/s)

T T Y T

_ 80 (m)

(12 « 15 hrs., operation)

Vater Quality Sampling: ({es,No)
Water temp. s 32.8 {(°Cc)
Appearance 3 Reddish-black
Taste 3 Metalic
e _; 6.9
EC(t) 3 370 (0 /cm)
EC(18) ; 205 (€ /cm)
Turbidity 3 0.5 (mg/1)
Total Fe 5 1.0 {mg/1)
c1 ; Less 20 “(mg/1)
Nils H 0.8 (mg/3)
COD 3 10 (mg/1)
Total Bact. H 230 ( /ec}
Coliform Group 3 220 ( /ecd

Sketeh of Well

Suctien .

80




DATA SHERT OF EXLSTING: WELL

Survey No, of Well; o9.p *“]

Survey Condition

Date; 29 Nov. Time; pem. 12:40 Weather; Fine - Temperture; 28.1(°)
Well Location _ | )
District(Kecamatan); : Village(Desa); ' Proprietor;
Air Patih - . Simodong . .- Publiec
S ' (Lolong =-1) | | _
' Geographical Condition S o Ground'Height; 10 (my

- Flat and Swampy lands. Surrounded with the rice fields.
Infiltration capacity of ground surface ia poor. ' ‘

Ll

Details of Well
Types Shaliow'well

Well Depthy; . 2.8k {m)

Heihgd of ieildi Manual (Bucket) Well Diameter; 190 x 102 {ecm)

i
Population Supplied; 300 - E Depth of Aquifer; . (w)
Utilization; Drinking,Cooking & P o -
' " Bathing ! S.W.L.; = 0.7k (m)
Others; - 3 _ ' e
E D.W.L.; : . " (m)
; Yeild; o (1/s) .
Water Quality Sampling: (Tes,No)| Sketch of Well-
Water temp. 3 26.5 (°c) Lpﬁfyf !
Appearance ; Slightly turbid
‘Taste H Slightiy rich
pH .; 6.2 |
EG(t) 3 260 . (40/cm)
£C(18) 3 222 (0 em)
Turbidity 5 1 - {mg/1)
Total Fe .; Negative (mg/l)
c1 ; bs (mg/1)
NH, 3 Negative (mg/l)
CoD- 3 2 (mg/1)
Total Bact. 3 170 ( /ee)
" Coliform Group ; 1LO ( /ec)

c - 10



DATA SHEET OF BEXISTINGWELL

Survey No. of Well; 30-1

Burvey Condition )
Date; 30 Nov. Time; a.m, 10:00 Weather; Fine

Pemperture; 31.7(°C)

Well. Location

I}istric’r;(l(ecamatan) 3 Village(Desa); " Proprietor;
Lima Puluh Guntung _ Public
Geographical Condition Ground Height; 8 - (m)

In the low and flat lands. o
Detalls of Well : -
Type; Deep Well § Well Depth;  about 200 (m)
Method of Yelld; Natural flowing } Well Diameter; 10 (cm)
Population Supplied; 2,400 | Depth of Aquifer;  ? (m)
‘ : a
Utilization; A1l purpose P -
n VS WL + 2.7 (m)
Others; Originaly dug for petroleum : ' o
by Hellander v D.W.L.; A (m)
’ []
i Yeild; 1.3h . (1/s)
P Q1 = 0,483 "
: Q2 = 0,743 "
Q3—=0. M5 "
Water Quality Sampling: (fe3,No)| sketch of Well
Water temp. 3 L6.3 (°c) 7 — —y
Appearance 3 Pure T F
Taste 3 Metalic little
pH 5 8.0
EC(%) 3 660 (HO/cm) _
EG(18) 3 L20 (#0/em) ‘?g — 2 §
Turbidity ; Megative (mg/1) - N N
Total Fe 3 Negative ('mg/l) -
cl ; 20 “(mg/L)
N}h 5 h (mg/l) T X :;/.( A TR IS AL
coD ; Negative (mg/1) B st el |
. . to ‘?dkh;ha
Total Bact.  ; Negative ( /cc) house .
Coliform Group 3 Negative ( /cc)

c - 11




DATA SHERT OF EXISTING: WELL

Survey No, of Well; 30.2

Buxrvey Condition

bate; 30 Nov, Time; wa.m. 11:00 Weather; Fina- Temperture; 32 (°C)

weli iocation _ . ' 7
District(Kecamatan); Villege(Desa}; ' Prdprietor; _
Limé Puluh ' Phrpuk | . S Cholk faéﬁory .

_Geographical Condition

Closely river and swampy lands.

Ground Height; 5  (m)

Details of Well

Type; Deep Well (Driven type)

Method of Yeild; Suction Pump

{ROBIN)

Population Supplied; 200 -

Ubilization; Factory - LS m3/d
Community -

Others;
Constructions

Date - May 1977
Cost « Rp. 300,000
Constructor - Sungai Rampah

Well Depth; 120 -(mj'

. o (6 m/pipe x 20- pipes)
Well Diameter; iy (cm)
Dépth of Aquifer; - (mj

S.W.L.3 Origiﬁally—+ 0 over {m)
D.W.L.; o o (m)

Yeild; 1.2 (1/s) .

T T A T T T Y T PRy ¥ LR

Water Quality

VWater temp.

-y

Appearance
Taste

pH

EC(t)
EC(18)
Turbidity
Total Fe
Cl1

Nids

CoD

Total Bact.
Coliform Group 3

-y

ws

(¥ wr W “e

A 1] e e wo

L 1

Sampling: {{ed,No)| Sketch of Well

35
Pure

(°c)

Slightly salty

8.0

650

L20
Negative
Negative
15

3
Nepative
60

Negative

(40/cm)
(57 em)

(mg/1)

(mg/1)
“(mg/1)
(mg/1)
(mg/1)
{ /ec)
( /cc)

-Sut“ti:on
Pump

c - 12




DATA SHEET OF FXISTING: WELL

Survey No. of Well; 30.3

Burvey Condition

Date; 30"Ndv. Time; p.m. 13:00 Weather; Fine

_ Temperture;??éZ { °C)

Well Location BRI
District(Kecamatan);
Air Putih

' Village(Desa)s
. Indrapura

f-Proprietop;

_ Health Center -

| Geographical Condition

surrounded with Swamp.

Groun&'ﬁaight;' 11 (m)

Details of Well

& Clinic

TyPe; Shallow Well (Collector Well)

Method of Yeild; Suction Pump ( wp
to elevated tank)

Population Supplied; Health Center
& 250 Peoples .

Utilization; DPrinking 5 Cooking

Others; Constructed in 1975 by IMPRES

B T T T T L L L LI LIS

Well Depth;

Well Diameter;

S.W.L.;

D.W.L.3

2.

-Bépth of Aqﬁifar;

. 0,17

Yeild; L - 5 m3/d.

5

160

. (m):
(cm)
(m)

(m)

' (m)

Water Quality

Water temp, 28,5 .

1) b 1

Appearance

Taste 3

rH 5 5.8
EG(t) 3395
EC(18) 3326
Turbidity 3 Negative
Total Fe '; Negative
c1 3 60

NH. H Negative
cop 3 Negative
Total Bact. 3 2,050
Coliform Group § 10

Sampling: (¥e3),No)

(°c)

Slightly burbid
Slightly rough

(#0/cm)
(07 cm)

(mg/1) -

(mg/1)
“(mg/1)
(mg/1)
(mg/1)

( Jee)

( /ce)

Sketch of Well

c

- 13




'DATA SHEET OF EXTSTING-WELL

Survey No. pf Well; 1-1

| Survey Condi.tion
Date; 1 Dec,

Time; a.m. 10:00 Weather; Fine

Temperture; 27

(®6)

Well Lacatlon
District(Kecamatan);

Lima Puluh

~ - Simpang Dalok

Village(Desa);

" Proprietor;

o -Pub‘licr_

| Geographical Condition
Flat lands.

‘Ground Height; - 10 (m)

# 15 wells with hand pump costructed
by IMPRES, At thia time, 9 wells- are

Detalls of Wall

warking, but 6 wells are bloken.

.about 200 (m)

: ;-
Iype; Deep Well _ ) | Well Depth; )
Heﬁhqd of Yeild; Natural flowing i Well Diameter; 10 (cm) -
Population Supplied; 300 - LOO i Depth of Aquifer; (m)
] . B

Utj,lization; A1l purpose E ) . o

- : S.WoLo; + 2”"’ (m)
Others; Oliginaly constructed by e ]

Hollander for petroleum v D.W.L.; (m)
in 1918, ) 1
¢ Yeild; 0.18 or more  (1/s)
Water Quality Sampling: (¥eS,No)| sreteh of Wéll
Water temp. s Lo.0 (°C) I e ™ iS
_ - ii i i ) I S PPN
Appearance 3 Pure RRN
Taste § Slightly rough - _ R
pH 5 8.5 Bithing Heuse |} | X
_ = v A N
ECG(t) ; 610 (45 /cm) : _;ﬁ__. &
EG(18) H | L2k (#'U’Z'cm) _ o } .
Turbidity : Negative (mg/1) yLa B :
Total Fe 3 Negative {_mg/'l) ' [Eﬁ""—.—/] : i ;r&
cl ;5 15 “(mg/1) | ] s
’ 1. ’ :.:'—@M_A . _..df_

N4 H 1.5 = 2 (mg/l) 7 - '
con ; 3 (mg/1) )
Total Bact. ;3 Negabive ( /cc)
Coliform Group ; Negative ( /Jec)

Cc - 14



DATA SHEET OF EXISTING-WELL,

‘Survey No. of Well; 1.2

Survey Condition

Time; q.m, ._ Weather;

| Temperture; 30 { vc)

Well Location . | -
District(Kecamatan); Village(Desa); " Proprietor;
Air Putih ~Tanjung Muda . Health Center

' Geographical Condition

Ground '_}'{-gight; 20 (m). -

H:'Llly lands. -Infilﬁration- capacity of the. ground sufface is_'be'tter.

Details of Well

Well Depth;

(m)

Type; Shallow Well 1 6
Method of Yeild; Manual (Bucket) | Well Diamebers 95 . {cm)
Population Supplied; for Health Centsr Depth of Aquifer; ‘ (m)
only ' -
Utilization; All purpose for clinic | -
. ’ ' SH.L. ~ 4,18 {m)
Others; : S
i D.W.L.; " {m})
P Yeild; (/s)
Vater Quality Sampling: (€ed,No0)| Sreteh of Well
Water temp. 3 28 (°c) E i
Appearance 5. Slightly turbid i :
B 2! :
Taste 3 Slightly rough i i
pH 3 6.5
EC(t) HIY (#0/cm)
EG(18) 3 200 (0 cri)
Turbidity 3 Negative (mg/l) -
Total Fe 3 Negative (‘mg/l)
o1 5 20 (mg/1)
Nily 3 O (mg/1)
con 3 O (mg/1)
Total Bact. 3 150 { /oc)
" Coliform Group ; 50 ( /ec)

¢ - 15




DATA SHEET OF EXLSTING WELL

Sucvey No. of Well; 1.3

Survey Condition

Date; 1 Dec.  Time; p.m. - Weather; Fine . Temperture; { °G)
Well Location _ . _
District(Kecamatan); Village(Desa); * Proprietor;
Alr Putin - Indrapura - . Public

Geographical Gondition

Close by the Tandjoeng River

Ground Height; 13.5 (m)

Details of Well

(m)

Type; Deep wénr _ ' Well Depth; . about '1'20~
Method of Yeild; Natural flowing : .Wéil Diameter; 10 - {em)
Population Supplied; E 'Dépth of Aquifer; | '(mj
Utilizationy All purpose § ) . |
- i S.MW.L.; + 1.7 (m)
Others; Constructed by Hollander, i I
approximately LO years ago i D.W.L.5 (m)
I Yeild; 0.1 - (1/s)
Water Quality Sampling : (YesQio)| Sretch of Well
Vater temp. 5 37 (°c) I :
T o I’%
Appearance 5 Pure ST S
Taste 3 i c
4 oo ‘Bcf\thina. Hor,,l's‘e_ . '_/
pH ; e o
BC(t) ; {0/ em) — Q? '
EC(18) 3 (0 em) |
Turbidity ; (mg/1) - ] o
Total Fe ; - (mg/1) -
cL 3 (mg/1)
Nia H (mg/1)
COoD 3 {mg/1)
Total Bact. 3 ( /ee)
H ( /ce) -

Coliform Group

¢ -'1l6




C-241

WATER QUALITY ANALYSIS

17 December, 1979

SAMPLE NUMBER 27+<1 27~2 273 28-1 282 261 29-2
SAMPLING PLACE Medang Medany pagurawan Limau Sundai Lima Puluh Tg. Kasau Simodong
KIND OF WELL Deep well Shallow peep well Shallow Shallow Deep well  Shallow
well well well ‘well
SAMPLING DATE 27Nov,'79 27Nev, 179 218cv, 1792 28Nov.'7S 28Nov. 17§ 29Nov.'79 29Nov.'79
{(unit)
pH 7.8 6.3 8.0 6.5 6.0 6.9 6.2
Water temperature eC i3 27 35 27.8 28 32.8 26.5
Color unit 15 26 5 30 5 15 5
Turbidity _

{gilica scale) mg/1 0.02 0,98 0,02 .64 0,01 0.99 0.02
Total hardness °d 3 3 2 6 1 2 4
Suspended matter mg /1 54 12 52 130 12 12 16
Total solids mg/1 440 144 435 266 174 286 106
Ignition residue " 275 118 269 136 107 157 71
Permanganate value " 8.3 6.8 8.8 31.4 4,5 3.1 1.9
Carbonates " 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Bicarbonates " 523 87 392 218 65 239 65
Calcium " 10 20 8 28 2 8 14
Magneésium " 7 1 3.5 8.6 3 3.5 8.6
Sodium " 65 18 44 35 45 36 10
Potassium " 72 36 71 64 35 56 22
Iron " 0,0 0.05 6,0 5 trace 0.1 0.0

" Manganeseée " 0.0 trace 0.0 3.7 0.0 0.0 0.58
Copper " 0.0 0.0 0.0 6.0 0.0 0.0 0.0
Alueinum " 0.02 0.04 0.02 0.06 0.0 0.02 0.04
Silica n 42 64 36 83 139 64 26
Lead " 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Arsenic n 0.0 0.0 0.0 0.0 0,0 0.0 0.0
Ammonia " 0.0 0.0 00 0.0 0.0 0.0 0.0
Alubuminoid nitrogen " 0.0 0.0 3.0 6 0.0 0.0 0.0
Nitrates ' " 0.0 0.0 0.0 0.0 0.0 0.11 0.53
Nitrites " 0,012 0.0 ¢g.0 0.0 0.0 0.25 0.15
Sulfides " 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sulfates " .0 0.0 0.0 0.0 0.0 0.0 0.0
Chlorides " 12 22 20 34 4 4 48
Phosphates " 0.4 0.7 2 4 3 0.7 3
Ooxygen " 6.5 6.4 1.8 5.1 5.6 6.7 7.1
Carbon dioxide " 6 11 2 16 11 3 6
Electrical

conductivity up/cm 302 139 309 143 171 289 85
Free chloride mg /1 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Agressive CO2 " 14 24 48 15 23 26 13
Acidity (NaOH) meg/1 0.26 0.48 0.10 0.70 0.50 0.11 0.27
Alkalinity(HC1) meqg/1 0.86 0.14 0.64 0.36 0.11 0.39 0.11
CcOob mg/l 18 14 8 30 5 3 0.8

30~1 302 30«3
Guntung Perpuk Indrapura
Deep well Deep well Shallow

well
30Nov,'79 30Nov,'79 30Nov,'79
8,0 8.0 5.2
46,3 35 28.5
5 5 5
.01 0.03 1,04
1 0.8 4
64 26 36
128 386 262
79 213 134
2.8 10.1 8.4
10,1 10,0 0,0
262 349 109
3 2 24
2,5 2.3 2.8
36 41 27
42 51 46
0.0 0,0 0.0
0.0 0.0 trace
0.0 0,0 0.0
0.02 a.02 0,02
31 13 86
0.0 0.0 0.0
6.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0,0
0.0 0.0 0.0
0.0 0,4 0.0
0.0 0,0 0,0
0.0 0,0 0.0
10 20 54
0.8 3 1
6.7 793 3r3
0,0 0.0 9.5
226 397 238
0.0 0,0 0,0
0,0 0.0 25
0.0 0.0 0.43
0.50 0.64 0.18
1.3 1 5,1

BALAI LABORATORIUM XESHHATAN

¢ - 17
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C-2.2  STANDARDS OF POTABLE WATER QUALITY

Substance or Property . Unit Indonesia Highest o Permissible

: Desirable Level

Level

color units 50 5 50
odours - : - unobjectinable unobjectinable
Taste - - " n
Tuxbidity (Silica scale] mg/1 25 -5 25
pH " 6.5 ~ 9.2 7.0 - 8.5 6.5 - 9.2
Total hardness °d 5 « 10 (100 mg/1) {500 mg/1}
Total solids mg/1 1,500 500 1,500
;gnition'résidue " less than 1,000 - less than 500
Permanganate value " 1.0 10 10
Calcium w 200 75 _ 200
Magnesium " 150 50 150
Iron ' " . 1.0 0.1 1.0
Manganese " 0.5 Q.05 . 0.5
Copper u 1.5 0.05 1.5
Zinc ' " 15 5 15
Lead " - 0.1 0.1 0.1
Arsenic " 0.05 0.05 0.05
Amnoni a " o - -
Nitrates " 20 - -
Nitrites " 4] - -
Sulfates " 400 400 400
Chlorides " 600 200 600
Agressive CO3 " 0 - -

C < 18



C-3 Data of Geoelectric Resistivity Survey

During the period of the field survey, the Team eXecuted geoelectric

resistivity survey in several villages in order to ascertain geological

structure underground in the project area, with assistance of Indonisian

officialg/labors., See Fig. B-l for reference of the survey points.

Method of the survey employed i1s as follows:

1

Methodlogy H

- Number of the points
surveyed- :
- Depth surveyed :

~ Apparatus used :

~ Technology of

analysis :

Results of the analysis
curves (Apparent regsistivity

the following pages.

Vertical survey by Wenner's central 4 elec-—

trode method

14 points in 5 villages

240 meters

Oyo's gecelectric eguipment, Model ES-G1,
made in Japan

(Voltage rating = 600V; Current rating = 3A)

Sundberg's standard curve method with

straight sight method

are presented in Appendix B, and pa-a

- Electrode spacing curve) are shown in

C « 19



(Note)

B

pa « a Curves
P B RN ES

{(Apparent resistivity - Flectrode spacing curve)

No,79+1 ~ No,79-14

In the case of Nos, 797, 79-8 and 799, apparent resistivity
are recorded at very small values, and. P-a curves go out

of order; the analysis have been hardly possible. This fact
seems due to that these surveyed points'are located in the
vicinity of seashore and saline water is intérmixed in the

soil,

C <= 20
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Diagram
(Centra!l part of the project area)
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Fig. C—2
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c~4 Analysis of Pumping Test by Recovery Method

It is essential to study hydraulid_values which are peculiar in the
aquifer therein for the consideration of stofage and recharge of ground

water and water management including yield control.

Generally the hydraulic values can be obtained by the performance
of well's pumping test. There are some methods in the pumping test
and its analysis; one of them is called the Recovery Method which can

be rather easily carried out using existing wells.

The Teaﬁ; during stay in the field, made the above test using an
existing deep well with depth of 80 m, located at the rubber planta-
tion factory in Tanjﬁng Kasau, Air Putih district.'”After stoppage of
the pump, raising speed of the water level in the well casing was.
measured continuously. The result, shown in Fig. C- , is plotted on

semi~logarithm paper,

Coefficient of transmissibility (T), one of the hydraulic values,

can be calculated by the following formula:
0.183Q
As

Here, T : Coefficient of transmissibility

Q : Pumping dquantity

AS : Difference of water levels at one cycle of log (t/t')
t : Time paslt from start of pumping

t': Time past from stoppage of pumping

Therefore, referring to Fig. C- '
. -4 4
T = (0,183 x 0.002 m3/sec)/0.85 m = 4.3 x 10 m</sec

Furthermore, coefficient of permeability (k), most important

hydraulic value is obtained as follows:

C = 37



_ -4 ! -
k = T/m = {4.3 x 10 hz/sec)/ZO m= 2,15 x 10 3 cr/sec

Here, m : Thickness of the agquifex (éupposed to be 20 meters}

Relation between coefficient of permeability and soil condition

is generally shown in the Ffollowing Table,

Coefficient of Permeability: k (cm/sec)

Coefficient of 2 -3 . ~7
Permeability 10 1.0 10 10 cm/sec
S0il Classifi- Clean gra- | Clean sénd/ Very fine sand/} Clay
cation vel mixtures of] silt/mixture of]

clean sand | sand, silt,

and gravel } clay etc.
Characteristics Permeable layer Agui~ | Impermeable

: {aguifer) clude layer

From the aboves, soil arcund the well at the rubber plantation

in manjung Kasau is considered sand layer or sand layer which partly

containg clay.

C - 38
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Appendix'C~5

C-5 Population and Administrative Area of Each village

Present House  Administ- -
Villages Popula~  hold rative References
tion area
Lima Puluh
1) Perk. Tanah Gambus 4,474 854 4,408 Plantation
2) Perk. Lima Puluh 2,702 560 1,825 Plantation
3) Perk. Tahah Hitam Ulu 2,500 449 3,023 ?lantafion
4) Perk. Tanah Itam Tilir 1,408 250 924 Plantation
5) Perk. Dolok 1,757 335 -1,058 Plantation
6) Perk., Limau Manis 780 148 230 Plantation
7) Perk. Kwara Gunung 719 118 1,300 Plantation
8} Lima Puluh . 2,698 400 100 Plantation
9) aAntara 1,389 247 150
10) Cahaya Pardomuan 1,320 223 . 287
11) Xwala Gunung 912 197 360
12) Air Hitam 2,960 474 2,070
13) simpang Dolok 1,598 274 75 Plantation (half)
14) Empat Negri 2,631 567 365 Plantation {(half}
15) Lubuk Besar 3,433 658 550 Plantation (half)
16) Sumber Makmuar 1,295 250 151 Plantation (half}
17} Sumbexr Padi 1,883 390 366 Plantation (half}
18) Mangkai Baru 3,575 643 461 Plantation (half)
19) simpang Gambus ©,759 1,161 883
20) Pematang Panjang 6,222 1,125 2,250
21) Guntung 6,227 1,278 2,020
22) Perpuk 6,227 1,278 2,020
60,042 11,024 23,995

Total {Lima Pulih)

C = 40



Present  House Administ- _
Villages Popula~ hold rative References
tion ' area  (ha)
Air Putih
1) Indrapura 3,809 701 70
2) Limau Sundai 3,067 520 1,558
3) Pem, Panjang 3,375 514 580
4) Suka Raja 1,673 325 380
5) Tanah Tinggi 2,785 507 240
6) Tanjung Muda 1,310 262 188
7) Tanah Merah 1,026 222 280
8) Aras- 2,277 432 820
9) Tanjung Kubah 2,667 514 1,609
10) Pasar Lapan 1,829 377 1,160
11) Sipare-pare 2,696 492 350
12) Pematang Jering 2,496 484 2,921
13) Simodong - 2,781 498 500 |
14) Perk, Sipare~pare 1,405 257 2,274 Plantation
15) Sei Suka Deras 2,454 422 910 Plantation (half)
16) Tanjung Seri 2,866 572 415
17y sei simujur 2,171 437 3,210 . Plantation (half)
18) Perk. Tanjung Kasau 2,810 528 3,139 Plantation
19) Perk. Tanijung Kasau 1,383 251 590 Plantation (half)
20) Laut Tador 3,673 671 1,278 Plantation (half)
21) Tanjung Parapat 1,731 327 679 Piantation {(half)
22) Kwala Tanjung 2,190 445 1,220
Total (Air Putih) 52,474 9,758 24,371

C -~ 41



Present House

Administ~

Villages Popula~ hold rative References
tion ‘ . area (ha)
Medang Deras
1) Pangkalan'Dodek 4,814 849 690
2) sidomulyo 1,644 321 650
3) Sei Buah Keras 2,056 388 450
4} Aek Nauli 1,089 179 1,000
5) Nenas Siam 1,241 273 600
6) Durian 1,824 352 550
7) Medang 3,038 577 650
8) Ppakam 2,362 456 600
9) nalang 2,294 491 675
10) Pemt. Cengkering 2,305 429 400
11) Sei Rakyat 1,594 307 400
12) Tanjung Sigoni 964 180 235
rotal (Medang Deras) 25,326 4,802 6,900

C = 42



Appendix C~6 Administrative Organization of village and District

Oxganization Chart of Desa

Chief of Desa
{Kepala Desa)

;

BMPD

]

Secretary of Desga
{Sekretaris Desa)

| __| Bcopomic Section
(Seksi Ekonomi)

Religious Section
(Seksi Agama)

Social Section
{5eksl sosial)

T

Chief of Lorong

{Kepala Lorong)

LSD : Lembaga Social Desa

BMPD Badan Musyawarah pembangunan

C - 43



Appendix C-6
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JAKARTA  '81-’ 70 MEDAN '31-'73
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JAKARTA  *61~'T0 MEDAN '31-'73
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C~-8 Rural Water Supply Situation in Indonesia

L.  General

The Ministry of Health, through its Directorate of Hygilene and Sanita-
tion (DHS) has responsibility for rural water supply. DHS supervises
planhing, design and construction of water supply facilities, and assists
in installing hand pumps énd_utilities related to drinking watef, and in
their opéiation and maintenancé. DHS's perfbrmance has been négatively
* influenced by lack of an adequate organizatiohai structuré‘and of -énough

trained technical manpower.

- The provincial_and regency public works offices, in Cthuhction with
the provincial and regency health offices, which are directly responsible
to the proﬁincial head (Governor) or the regency head {Bupati} and not to
the.Central Ministties,'carry out. physical planning and construction of

all public works including rural water supplies, These local offices are

inadequately staffed.

In rural water supply project of INPRES (Presidential Instructions)
program, the initiative for starting the project comes form the local
health service which communicateé the prqpoSal to the Bupéfi} qnd imple-—
mentation is entrusted to the Bupati. The village authorities are
responsible for operation and maintenance of the completed water supply
facilities. They are required to participate in construction by supply-
ing labor, and also be fesponsible:for financing those parts of a scheme

not provided by the central, provincial or regency authorities.

The Organizatioh chart of the above authorities concerning the rural

water supply are shown in Fig, C-6 through Fig. C-2 .

2. Background

Program of rural water supply was imitiated in 1969 - 1973 with
assistance of WHO, UNICEF and Ministry of Health. The program was
known.as pilot project which handled simple'and'small—scalles rural
water supply facilities. BAnd it was developed in some provinces

(W. Jawa, C. Java, Jogyakarta,-E, Java, Bali, 8. Sulawesi, N. Sumatra,
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W. Sumatra, Lampung, S. Sumatra). During Pelita I, Government of
tndonesia, Ministry of Health through Directorate of Hygiene and
Sanitation under responsibility of Directorate General of Commicable
Diseases Control (cop) , constructed some simple water supply systems,
such as small-scalled piped systems; -artesian weils, shallow wells ox

deep wells, hand pump facilities, rain water collection, etc.

Budget was finances by several sources such as UNICEF, WHO and
Government of Indonesia through Development Budget/DIP-Ministry of
Health. '

Implementation was made by local governments with financing
assistance of central government. Materials such as pipes, valves,
accessories, motor pumps, water tanks, hand pumps were prepared by

UNICEF, and training personnel was assisted by WHO and ITB.

The objection of the program was to minize waterborne diseases
and the areas where gastroenteritis and cholera spread in were -

selected for the program.

The implementation had been carried out on approximately 1% of
rural community, by 45 piped systems, 1,200 hand pumps, and 10 rain

water collection wells.

The program continued during PELITA II {1977-1978) through INPRES
{Presidential instructionsg) program or'INPRES of Health, named INPRES
Pembangunan Sarana Kesehatan. On PELITA II budget came from central
government throuéh INPRES's budget and was sent to Kebupaten level

directly-

At central leverl} INPRES program was managed with cocordination
among five Ministries (Ministries of Health, Home Affair, Public Works,
Finance, and National Board Planning/Bappenas). At regency level,

it was managed by Bupati as administrator.

INPRES program was distributed to the whole Kabupaten in Indonesia.
The Schemes consisted of pipe systems, artesian wells,'spring protec-

tion, rain water collection, shallow and deep wells with hand pumps.
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Besides INPRES program also there were water supply program
within PELITR TI assisted by foreign agency: UNICEF, UNDP/WHO, ADB,
Dutch Government, and West Germany, PELITA I1 had covered approximately

12% of rural community {+ 12 million people).

3. Objective

The program had benefited or supported Government development

program for rural community in Indonesia.

Main Objectives are:

« To promote health life standard by providing health facilities
to rural community, and

~ To support commicable disease control program especially in
waterborne diseases by creating good environmental and sanitation
conditions through water supply facilities and sanitation faci-

lities.

4, Policy/Strategy

Development directed to the rural areas such as:

a. The incidence rate of cholera is high,

b. Area difficult to get water for drinking

¢. Kabupaten or regency which have sanitation personnel.

d. Available of rural sanitation survey.

In PELITA III, the program is being continued to rural community

and also to the small towns with low income/poor economic condition.

Continuing program in PELITA II in oxder to provide sanitation
staff at Xabupaten level and Kecamatan level with survey equipment,
boring equipment and simple tools for operation and maintenance,
Goverrment has been training all of the sanitation personnel at

Kabupaten level.
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Besides INPRES program in PELITA III, there are foreign assistance
through UNICEF, UNDP, ADB, West Germany and Dutch Government, and
Japan/QTA~43,

During PELITA IIl, target expected is to sérve apprcximately 30%
of rural population by 1,200 piped systems, 2,200 spring protection,
300 artesian wells, 3 500 rain water cellection, 200,000 shallow
wells with hand pumps and 25,000 deep wells with hand pumps, and 10%

of the target is expected by foreign assistance.

In implementation the project management will be improved by
cooperation with local Goverrment and Ministries in charge of rural

water supply program,
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APPENDIX D : RECORDS OF DISEASES IN THE PROJECT AREA

D-1. Disease Cases in the Project Area, 19273

D-2., Cases of Diérrhea, cholera ana_Dysentery, 1972 -~ 1973
§—3. _Weekly Record of Clinically-Suspected Cholera, 1978
D-4. Clinically~Suspected Cholera Cases, 1979

D-5. Summary of Clinically—SqueCted Cholera Cases, 1979

D-6. Positive Cases of Bacteriological Examination by
Water Source



D~1: Diseage Cases in the Project Area; 1973

Medang Deras Air Putih Lima Puluh
Population 24,260 48,507 59,468
Number of :
Patients . .2,988. 3,258 2,427
(Clinic
Attendant)
Rate of Patient :
pex 1,000 132,2 67.2 40,8
1st Malaria Tuberculosis Malaria -
Five Main 2nd Ulcer Ulcer Ulcer
Diseases 3xd Diarrhea Influenza Tuberculosis
4th Bronchitis Malaria Aneamia
5th Avitaminosis Bronchitis Influenze
Source: Med. 77-17 (18B0) P, 80 JICA
D-2: <Cases of Diarrhea, Cholera & Dysentery in the Project Area

{1972-1973)

Diarrhea Dysentexry

District Popula- __ Diarrhea Cholera  Dysentery __

tion 1779 173 P70 173 7D !73
Medang beras 24,260 299 237 134 - 131 93
Air Putih 48,507 118 208 5 11 73 88
Lima Puluh 59,468 l46 186 40 - 56 45
Total 132,235 563 631 183 11 260 226
Source: Med. 77-17 {(180) P, 81 JICA



- D~3: Weekly Statistics of Clinically Suspected Cholera
in Three Districts of Project Area & Asahan Regency

{1978)
' _ Medang air .Lima Agahan
Vieek Deras Putih Puluh Regency
Jan. 1 0 . 0 0 18/0
2 0 0 0 5/0
3 0 0 0 6/0
4 0 0 0 1/90
Feb, 5 0 0 0 €/0
6 0 0 0 1/0
7 18/0 0 0 24/0
8 23/Q 0 ¢ 24/0
9 2/0 0 0 3/0
Mar. 9 2/0 0 0 3/0
10 5/0 0 ] 10/0
11 0 4/1 0 4/1
12 0 0 0 5/0
Apr, 13 12/0 0 0 13/0
14 6/0 0 0 10/0
15 0 0 0 5/0
16 12,0 0 0 18/0
17 8/0 0 0 10/0
May 18 6 - 0 0 5/0
19 13/0 0 0 15/0
20 0 2/0 0 6/0
21 6/0 0 0 7/0
Jun, 22 ' 8/0 0 0 13/0
23 0 0 ] 1/0
24 7/0 0 0 9/0
25 16/0 0 0 10/0
Jul. 26 ¢ 0 0 0
27 0 0 0 0
28 2/0 0 0 3/0
29 0 0 0 3/0
30 2/0 0 0 3/0
Aug. 31 o 0 (¢] /0
32 1/0 0 0 17/2
33 0 0 0 16/0
34 0 1/1 1/1 25/5
Sept., 35 0 0 0 7/2
3o 0 0 0 11/0
37 6/0 0 0 16/0
38 0 0 0 4/0
Oct. 39 2/0 0 0 5/0
40 3/0 0 0 a/1
41 2/0 0 0 13/1
42 0 0 0 S/0
43 i) ¢] 0 14/1
Nov. 44 2/0 0 0 8/1
45 0 0 0 9/1
46 0 0 0 11/1
47 2/0 0 0 12/1
Dec. 48 2/0 0 0 6/0
49 2/1 0 0 23/1
50 15/0 0 0 15/1
51 10/2 0 0 11/2
52 24/1 0 0 26/1

Total 205/4 7/2 1/1 508/21

Scurce: Dr., N. H. Kumazawa (1979) JICA Expert, Medan
D~ 3



D~-4: Clinically-Suspected Cholera Cases in the Project Area

Medang Deras & Air Putih (35 Weeks, 1979)
Lima Puluh (Januvary to August 1979)
(p.); Plantation (p.h.); plantation (half)

L

Number of Number of

bistrict Vi}lagex : Case Death Population Morbid%ty
Pkl. Dodek 118 0 4,814 2.45%
Sidomulov 27 | 1,644 1.64%
Sei Buah Keras a1 2 2,056 1.99%
Aek Nauli 19 0 1,089 1.74%
Medanyg Deras Nenas Siam 29 1 1,241 1.53%
Durian 11 1 1,824 0.60%
Medang 4 1 3,039 0.13%
" Pm. Cengkering - 38 1 2,305 1.65%
Sei Rakyat | 59 5 1,604 2.48%
Tang. Sigoni 0 0 964 -
Lalang 1 2,294 0.22%
Pakam 0 0 2,362 -
Subtotal .- : 374 13 25,326 1.48%
Limau Sundai 36 0 3,067 1.17%
. Pm. Panjang 24 ) 3,375 0.71%
Suka Raja 6 0 1,673 0.36%
Aras G 0 2,277 0.26%
Tanah Tinggi 4 0 2,785 0.14%
Tanjung Muda 3 0 1,310 0.23%
Pasar T.apan 5 0 1,829° 0.27%
Air Putih  'Tanah Merah 2 0 1,026 0.19%
Indrapura 13 0 3,809 0.34%
Tanjung Kubah 7 0 2,667 0.26%
Siparenpare ' 19 0 2,696 0.70%
Pm, Jering 15 0 2{496 0.60%
Sel Suka Deras 8 1 2,454 0.33%
{p.h,)
Perk, Siparepare 1 0 1,405 0.07%
(p.)
simodbng 20 0 2,781 0.72%
Laut Tador (p.h.} not available 3,673 n.a.

- to he continued -



Number of Number of , .
, _ p .
District Village Case Daath opulation Morbidity
Tanjung Seri 18 0 2,866 0.63%
sei Simujur 2 0 2,171 0.09%
(p.h)
Air putih Tanjung Kasau 4 0 4,193 0.10%
(p. pah.} _
Kwala Tanjung 1 4] 2,190 0.05%
Tanjung Parapat not available 1,1731 n.a.
(p.)
Subtotal 195 1 52,474 0.37%
Lima Puluh {(p.) 3 0 2,698 0.11%
Sumber Makmux 1,295 -
(p.h.)
Antara 0 0 1,389 -
Cahaya Pardomuan 0 0 1,320 -
Kwara Gunung 0 0 912 | -
Alr Hitam 1 0 2,960 0.03%
Lubuka Besar 0] 0 3,433 -
{p.h,)
Lima Pulub  Empat Negri 1 0 2,631 0.04%
(p.h,)
Simpang Dolok 4 G 1,598 0.25%
(p.h.}
Pematang Panjang o 0 6,222 -
Guntung 2 1 6,337 0.03%
Perpuk 9 3 6,227 0.14%
Simpang Gambus 7 0 6,759 0.10%
Perk, Lima Puluh 0 0 2,702 -
(p.)
Perk, T. Bambus 0 0 4,474 -
(p.)
Perk, Dolo {(p.) 0 0 1,757 -
Perk, I,. Manis 0 780 -
{p.)
Perk, Kwara Gunung 0 0] 719 -

(p.)

~ to be continued -



Number of Number of

District = Village Case . Rate Population . Morbidity
Perk. T. Itam 1 0 2,500 0.04%
Blu (p.)
Lima Puluh Perk, T. Ttam 0 0 1,408 -
' S Iilir (p.)
sumbexr Padi not available 1,883 n.a.
(p.h.}
Mangkai Baru not available 3,575 n.a.
(poh-) ’ )
Subtotal © 34 5 60,024 0.06%
Total 603 19 137,824 0.44%




"De5: Summary of Clinically Suspected Cholera Cases

in the Project area

(By 35 weeks in 1979, Hedang'Deras, Air Putih
& by August in Lima Puluh)

Population

District 7 Case/Death Morbidity Fatality
73 1Y :

Medany Dexas 25,371 25,326 374/13 1.48% 3.47%

air Putih 49,706 52,474 195/1 0.37% 0.51%

Lima Puluh 62,530 60,024 34/5 0.06% 14.71%

Total 137,607 137,024 603/19 0.44% 3.15%

Source; Med, 77-17 (1B0) 1977 Decembel JICA
Dr, N, H. Kumazawa JICAIExpert 15 November 1979
1979 study,

D~-6; Positive Cases of Bacteriological Examination by Water Source

Ylater Number of _ Positive ‘Positive
Source Examinees case Rate

Boring well © 262 1 0.38%
Shallow well » 282 7 - 2.48%
River water 103 , 1 0.97%
Total 647 9 1.39%

Note: Examination; bacteriological examination of rectal swab samples
Positive; Shigella flexineri 4
Shigella sonnei 5

Place; Sungal Buahkeras, Medang Deras

Source: N. H, Kumazawa & S. Sinulingga 6 October 1979

D~ 7



APPENDIX E : UNIT COST AND CONSTRUCTION COST OF EACH FACILITY

E-1. HARGA BAHAN DAN UPAH PEKERJA, 1979
{Unit Cost of Labor and Materials)

E-2. Datazfor Cost Estimate

E~3. Construction Cost of Each Facility



appendix - E Unit Coat and Construction Cost of Each Facility

E-1 HARGA BAHAN DAN UPAH- PEKERIJA, 1979
(Unit Cost of:Labor and Materials)

A. UPAH PEKERJA {(Unit Labor Cosat)

1. ©Pekerja {(Labor} Rp. 800,~/hari (day)
2, Tikang  (Technician) _ Rp.. 1,600.-/hari (day)
3, Mandor {Foreman) Rp. 1,500;—/hari'(day)
4, Kepala Tﬁkang {Chief of Technician} Rp, 2,500,~/hari (day)

B, HARGA BARHAN {Materials Cost)

1, Batu Bata (Brick)  Rp. 16.~/ps
2. Batu Kali (River Stone) Rp. 3,800.--/m3
3, Pasir Pasangan (Sand) Rp. 2,000.—/m3
4. Kerikil Beton (Gravel) Rp. 3,250,~/m>
5, Semen (Cement) Rp. 1,800,</2zak
6, Besi Beton (Steel Bar) Rp, 400.-/ka

E-2 Data for Cost Estimate:

1, paftar Analisa, ﬁnﬁuk Pekerjaan: Perlindungan Mata Air di
Kp. Siu-Bi_ru2 Kec,: Biruz, Oktoher 1973,

2. Réncana Biaya Pemasangan Pipa -~ Projek Air Minum Sematfa Utara,
Januari 1979. |

3. pDaftar Harga Satuan Pekerjaan, Bahan & Upah, DKI Jakarta, Mei 1979.

4, Quotation of Deep Well Construction, Submitted by a Local Well
Prilling Contractor in Jakarta, September 1979,

5. Quotation of Deep Well Construction, submitted by an Indonesian

Consulting Farm in Jakarta, September 1979.



E-3 Construotion Cost of Each Facility

Type~n

Faciiity'COnstruction Cost -

ITEM
NO.

WORK DESCRIPTION QUAN~
' ' TITY

UNIT
PRICE
(RP.)

ONIT AMOUNT

1T

I1,1

I1.2

IT.4

II-5

I1.6
IT.7

Deep Well (Semiedeep well)
Transportation and prew 1
paration’

Drilling of 200 mm diaw 60
nmeter deep well

Soil and water sampling 1
Furnish and install well 60
casing of 100 mm dia-

meter

Gravel packing and cement A 1
seal -

Testing and other mis- 1
cellanious works

Subetotal I

Bathing and Waéhing Facie
lities

Earth work and leveling : 1
works

Concrete works =
including reinforcement
bar and shuttering, cur-
ing and all other heces-
sary work complete

-—

R.C. for water tank -
(131.5:3 mix.)

Floor conc. (1:2:14 mix,) 2,
Base conc, {(1:3:6 mix,) 4

< OO0

Brick masonry 1
including cement mortar

{1:4 mix,) works and

other necessary works

=

Plastering 88.0
including curing, clean-

ing and necessary fcaffold-

ing

Stone balast foundaticn 5.0

. including leveling and tamp~

ing
Furnish and install a hand pump 1

Mescellanious works 1,

Sub-total TI

L.3. 700,000
M 22,000 1,320,000

L,S. 100,000
M 9,000 540,000

L.S. 400,000

L.S, 240,000

3,300,000

L, S, 200,000

3 25,000 50,000
M3 22,000 88,000

MB 23,000 253,000

M 1,000 88,000

M 4,000 20,000

Ea - 80,000
L.S. 11,000

610,000




ITEM

WORK DESCRIPTION * - QUAN- unzr  ONET AMOUNT
NO. nTTY PRICE
(rP.)
III - Drain Facilities
111,1 Subésﬁrfé.de filter trench 1 L.S. 50,000
Subetotal ITI 50,000
a'd Spare Parts and Tools _
Iv.1  Tool kits ' 1 .5, 20,000
iv.2 Spare parts 1 L.S. - 20,000
Sub«total IV 40, 000
TOTAL OF TYPEA 4,000,000




Type~B Facility Construction Cost
TE UNIT
LTEM WORK DESCRIPTION QUAN= . UNIT ' AMOUNT
NO, TITY PRICE
(RP-)
I Deep Well (Semicdeep well)
1.1 Transportation and pre- 1 L.S. 700,000
" paration .
1.2  Drilling of 200 mm diae 200 M 27,000 5,400,000
-meter deep well
1.3 Soil angd water'samplihg 1 L.S. 100,000
1.4 Furnish and ingtall well 200 M 9,000 1,800,000
casing of 100 mm dia~
meter
1.5 Gravel packing and cement ‘1 L.S. 500,000
seal
1.6 ‘“Testing and other mis~ 1 L.S, 400,000
cellanious works
Subetotal I 8,900,000
II Bathing and Washing Faci-
' lities
II.1 Earth work and leveling 1 L.S,. 20,000
works
11,2 Concrete works
including reinforcement
bar and shuttering, cur-
ing and all other neces-
sary work complete _
a, R.,C, for water tank =~ 3.0 M3 12,000 360,000
- {1¢1.5¢3 mix.}
b, Floor conc. (1:2:4 mix,) 2.0 M3 25,000 50,000
c. Base conc, (1:3:6 mix,) 5.5 M3 22,000 121,000
1.3  Brick masonry 9.0 n3 23,000 207,000
including cement mortar '
(1:4 mix.) works and
other necessary works
11,4 Plastering 64.0 M2 1,000 64,000
including curing, clean-
ing and necessary fcaffold-
ing
II-5 Stone balast foundation 6.0 u3 4,000 24,000
. including leveling and tamp-~
ing
I1I.6 Pipes, valves and water taps L.S. 45,000
II.7  Mescellanious works L.S. 29,000
Subetotal II ggnggg




1TEM WORK DESCRIPTION , QUAN~ UNIT UNIT AMOUNT
NO. - o PRICE
(RP.)
III  Drain Facilities
I11,1 Subwsurface filter trench I..S. 50,000
Sub~total IIX 50,000
v Spare Parts and Tools
IV.1l Tool kits and spare parts 1 L.S. 30,000
“Sub=total IV 30,000
TOTAL OF TYPE« B 9,900,000
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Type~C Facility Construction Cost -

TE . UNIT
LTEM WORK DESCRIPTICN OUAN UNIT AMOUNT
NO, - PRICE
(RP.)
I Deep Well (Semivdeep well)
I,1 Transportation and pre~ 1 L.S. 700,000
‘paration ' _
1.2 DPrilling of 250 mm diar 200 M 30,000 6,000,000
meter deep well _
1.3 Soil and water sampling 1 L.S. 100,000
1.4 Furnish and install well 200 M 14,000 2,800,000
casing of 150 mm diac
neter
1.5 Gravel packing and cement 1 L.S, ' 500,000
seal
1.6 Testing and other mis- L.S, 400,000
~cellanious works
Subetotal I 19,500,000
II Bathing and Washing Faci-
lities
TI.1 Earth work and leveling 1 L,S. 30,000
works
II,2 Concrete works _
including reinforcement
bar. and shuttering, cur-
ing and all other neces-~
sary work complete
a. R,C, for water tank =~ 4,0 e 12,000 480,000
{141.5:3 mix.)
b, Flecor conc. (1:2:4 mix.) 3.5 M3 25,000 87,500
c¢. Base conc, (1:3:6 mix,) 9.0 M3 22,000 198,000
I3.3 Brick masonry 10.5 M3 23,000 241,500

including cement mortar
(1:4 mix.} works and
other necessary works

II,4 Plastering 84.0  M° 1,000 84,000
including curing, clean-
ing and necessary fcaffold-

ing
II-5 Stone balast foundation 16.0 M 4,000 40,000
. including leveling and tamp-
ing
11.6 Pipes, valves and water taps 1 L.S. 45,000
I1.7 Mescellanious works 1 L.S. 34,500
Subrtotal II 1,240,000




;gEM WORK DESCRIPTION * QUAN- UNIT gggm AMOUNT
) TITY
(RP.)
III Dﬁféin Facilities 7
I1I,1  Subesurface filter trench 1 L.S. 50,000
Subwtotal IIT- 50,000
v _Spafe Parts and Tools
Iv.l  Tool kits and spare parts L.S. " 30,000
Sub-total IV 30,000
TOTM OF TYPE<«C 11,820,000




Type~D

Facility Construction Cost

4 UNIT
175N WORK DESCRIPTION QUAN= UNIT . AMOUNT
NO, TITY PRICE
{rRP.)
T Deep Well (Semiedeep well)
I.1 Transportation and pre- 1 L.5 700,000
paration
1.2 Drilling of 250 mm dia« 200 M 30,000 6,000,000
meter deep well
1.3 Soil and water sampling 1 L.S. 100,000
1.4 Furnish and ingstall well 200 M 14,000 2,800,000
casing of 150mm dia- :
meter
1.5 Gravel packing and cement 1 L.8. 500,000
seal
1.6 Testing and other mis- 1 L.S, 400,000
cellanious works
Subetotal I 10,500,000
IT Bathing and Washing Facie
lities : '
II.1 Earth work and leveling 1 L,S8. 50,000
works :
I1,2 Concrete works
including reinforcement
bar and shuttering, cur-
ing and all other neces~
sary work complete
a. R.C. for water tank ~~ 5.5 m 120,000 660,000
(1:1.5:3 mix.)
b, Floor conc. (1:234 mix.) 4,0 M3 25,000 100,000
c. Base conc, {(1:3:6 mix,) 0.0 = ™3 22,000 220,000
I1.3 Brick masonry 18,0 Mo 23,000 414,000
including cement mortar
(1:4 mix.) works and
other necessary works
TI.4 Plastering 98.0 M? 1,000 98,000
including curing, clean=-
ing and necessary fcaffold-
ing
II-5 Stone balast foundation 11.5 M3 4,000 46,000
. including leveling and tamp-
ing
II.6 Pipes, valves and water taps 1 L.S, 55,000
11,7 Mescellanious works 1 L.S. 47,000
1,830,000

Sub-total II




UNIT

igEM WORK DESCRIPTION QUAN- UNIT PRICE AMOUNT
’ ITY
* (RP.)
III Drain Facilities-
TIL,1 Subesuxrface filter trench 1 LS. 70,000
Subetotal 111 70,000
v Spare Parts and Tools
IV.1  Tool kits and spare parts 1 L.S. 40,000
Sub+total IV 40,000
TOTAL OF TYPE«D 12,300,000
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APPENDIX F  : SUPPLEMENTARY PLANNING

F-1, Planning of Mew Water Supply 8ystem at Indrapura
Health Center

F~2. Alternative Planning with Pipeline for Limau
Sundai village

F-3.  Technical Specifications (Example)



F ~» 1 PLANNING OF NEW WATER SUPPLY SYSTEM AT INDRAPURA HEALTH CENTER

1,1 ,Design:Criteria

(1) Water demand
' a. Health Center : b5 m3/day,
b, Labofatory . : 5 m3/day,
¢, Neighbouring inhabitants: 10 m3/day
Total 20 m3/day

(2) Facilitiés reguired
a, Deep well with a depth of 150 m,
b. Submersible vertical turbine pump with electric motor,
c. EBlevated water tank with a cnpacity'of 10 m3,
d, Public stand post with two taps, and
e, Pipelines to connect to the existing system and the

proposed public stand post,

(3) Coﬁstruction of the deep well

a, Depth : 150 m,
b, Bore hole : 250 mm in diameter,
c, -Casing pipe : 150 mm in diameter, 50 m and

90 mm in diameter, 70 m, and

d. Screen : 80 mm in diameter, 30 m

(4) sSubmersible vertical turbine pump

$32 mm x 36 1/min X 25 m x 0.4 KW - single phase

{5) FElevated water tank
' a. Low water level : GL + 7.00m
b. Capacity : 10 m3
c. Steel or RC made

d. Location : As shown on the drawing
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F-1,2 Indrapura Health Center Water Supply Facilities Construction Cost

1

QUAN--

_LTEM S _ UNIT
NO. WORK DESCRIPTION TITY UNIT PRICE AMOUNT
{RP.) (RP.)

1 Deep_wéll
1.1 Transportation and pre-

paration 1 L.S 700,000
1.2 Drilling of 250 mm dia-

meter deep well 150 M 27,000 4,050,000
1.3 Soil and water sampling i L.S 100,000
1.4 Furnish and install well

casing of 150 mm dia- _

netexr ' 50 M 14,000 700,000
1.5 Furnish and install well

casing of 80 mm dia- :

meter 70 M 4,500 315,000
1.6 Furnish and install well

screen of 80 mm dia- :

meter 30 M 40,000 1,200,000
1.7 Gravel packing and cement

geal. 1 L.S 500,000
1.8 Testing and other mis- :

cellanious works 1 L.S. 400,000
1.9 Furnish and install

submersible vertical

turbine pump cap. 36 1/min,

complete with electric

motor and accessories 1 ..S. 4,000,000
1.10 Well chamber conétruction,

as per specifications and

drawings 1 L.S. 20,000
1,11 Miscellaniocus works 1 L.S. 285,000

Sub~total 1 i?,BO0,000

Feob



ITEM
NO.

WORK DESCRIPTION

QUAN-
TITY

UNIT

UNIT
PRICE

(RP.)

AMOUNT
(RP.)

Construction of elevated
water tank, with capacity
of 10 cub, m, as per
specifications and draw-
ings

Furnish and install pipes
and valves in the yard,
as per specifications and
drawings

Construction of public
stand post; including
civil works and water taps
installation

Demolition of existing

facilities {(elevated water
tank & others)

Grand Total

1,700,000

300,000

50,000

150,000

Rp. 14,500,000
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F -~ 1.4 SPECIAL PROVISION (TECHNICAL SPECIFICATICNS)

The spegiél provisions'ére the ihtegrai_pért of the contract docu-
ments as well as the general condifidns and the drawingé fo# the contug~
tion works cmntréct}- A Sample/modél special provisions {techniéél
specifications), which are épplicable to the well construction works

of the whole project, are described in the following sections.

1. 'GENERAL

1.1 The objective of the well drilling program in the project
area of i , Asahan Regency, North Sumatra specified
herein, is to drill . production wells as water sources
for the water supply facilities of the as shown in

the attached drawings.

The project shall be directed to provide geood workmanship
and engineering for construction of production wells, and when
instructed by the Owner, pumping tests to obtain accurate data

for the design of well pumps.
1,2 Project area:

The project area and the location or production wells in
the area covered by this specification shall be as shown in
the attached drawings.

1.3 Local condition:

The Contractor is required to satisfy himself regarding all

local conditions affecting his work, by personal investigations,



€

-and nelther the information contained in this section nor that
derived from other maps, logs, or information furnished by

the Owner or its employees shall act to relieve the contractor
of any vesponsibility of fulfilling any and all of the require-

ments of this Contract,

Access road :
An access road from a public way to the drilling site shall

be provided by ' for moviﬁg—ih of equipment.

Site'Repfesentative :

There shall be continuously on duty at fhe site during
working hours a duly appointed repreSenfativé'of the Contractor
who shall be acceptable to the Owner, and in whom shall be
vested the necessary authority to supérvise the proper execution
Sf.the work under the Contract. The representative of the
Contractor shall be approved by the Owner prior to his being
appointed, and shall not be removed from the project without the

prior written consent of the Owner.

Records and Reporting :

The Contractor shall at all times keep complete and accurate
pecords in accordance with sound enginéefing practice, and to the
satisfaction of the Engineer. All records relating to the work
shall be available to the Engineer at all times. In addition a
copy of the drawings and specifications shall be kept at the

work site at all times,

The Contractor shall veport the daily progress of the work to

the Engineer, The report shall include the quantities of materials



1.1

delivered to the site and used, labor and work, and also thé

cumulative totals, respectively.

Liquiaatéd Damages :
 The Contractor shall pay liquidated damages in an amount of

two-tenths of one percent (0.2%) of the Contract price per day,

upto ‘a makimum of five percent (5%) of the total contract price

for each day that the Contractor exceeds the agreed-upon time

schedule of this contract as specified in the contract Proposal.

Termination of Contract Due to Excess Delay :

In the event that work behind schedule reaches a value of
twenty percent (20%) of the contract price, the Contract may be
subject to termination with no additional payment to be made to

the Contractor.

EQUIPMENT

The following paragraph shall provide a minimal basis for
the Contractor's selection of major equipment to be employed in
execution of the Contract. For sméll'equipment, such as water
level indicator, descriptions in the applicable paragraphs shall
be complied with. Other equipment with no such specific require-

ments shall be selected at the Contractor's option.

Drilling Machine :

The drilling machine shall be either a hydraulic rotary
drilling machine or a cable tool percussion type, and the
selection of a method will be at the option of the Contractor,

with approval of the Engineer, considering factors such as the

-size and depth of the well being constructed, and the geologic

F ~ 10



"formattons thet are likely to be penetrated  The &riiling

equipment ehall be able to drill to a depth of 200 m with

bore size of at least 250 mm.

'MATERIAL

Well Casing

- Well casing to be used hereunder as a part of
produetion test well shall be of high grade, butt-welded
or threaded and coupled steel pipe of the required nominal
diameter, and shall conform to the requirements as set

forth in JIS G 3452, or its equivalent.

Nominal dia. 0.D. Min. Wall Thickness
80 mm 89.1 mm 4,2 mir
100 mm 114.3 mm 4.5 mm

150 mm ' 165%,2 mm 5.0 mm

Well Screen

The Contractor shall submit bids on each of the
following_types of screen as shown in the Bidding Schedule.
Final selection of type of screen to be provided by the
Contractor will be decided by Cipta Karya after receipt
of bids.

The requirements for the two types of well screen

are as follow and as shown on the attached Drawing(Fig.4).

1, Continuous Slot -~ Well screen shall be . mm

diameter end shall be fabricated of low-carbon steel,
double galvanized to resist corrosion. They shall be
constructed with circunferentfal members attached to a

series of interior longitudinal members. The circumferen-

.tiai member should be resistance-welded to the longitudinal

members at each Jjuncture.

F - 11



The screen shall be of the continuous slot design
without a restrictive pipe base., The screen slot opening
width shall be 1.5 mm; and opening area shall comprise
more than 10 percent of the total well screen surface

area) or

2. Perforated Pipe - Well screen shall be perforated pipe
with brass jacket. Perforated pipe shall be steel pipe
having the same properties as the well casing and shall

conform to the following requirements :

Nominal Dia. 0.D. Min. Wall Thickness Opening Area
80 89.1 mm 4,2 mm 5 pexcent
160 114.3 mm 4.5 mm - " -

150 165,2 mm 5.0 mm - -

Perforation on the steel ﬁipe shall be cut by machine.
Wire shall be wound around the steel pipe to keep space
and to support the brass jacket, The opening area of the
brass jacket shall be more than percent,; and the
number and area of openings shall be such that the maximum

pumping rate may be developed with a minimum loss of head.

The openings or slots shéllrbe so designed as to
prevent clogging and shall be free of jagged edges, irregu-
larities or anything that will accelerate corrosion.

Tofch—cutting of pipe strainer shall not be accepted.

Packing_Gravel-ﬁ

Gravel péck_material for wails shall be clean,
with well-rounded grains that are smobth and upniform.
The effective size.of gravel shall be 1.5 mm and unifor-
ﬁity coefficient of less than 2.0. ,Wﬁen continuous slot
screens are employed, siliceous and well-graded gravels

to fit slot openings of screen shall be

F - 12



3.4

selected for packing., The gradation of the gravel pack will
be decided when the surrounding soll material is known.

Approval of Méterial :

The Contfactor-is required.to submit for the Engineer's
approval, a llst of materials which he intends to 1ncorporate'
into the constructlon of the production test: well, with
manufacturer's bulletins or catalog cuts show1ng the materlals

conforming to the specification requirements.,

INSTALLATION OF PRODUCTION WELL

- The lnstallatlon of production wells shall conform to the

follow1ng procedure s

a. DPlll a requlred size horehole to the des;gnated depth

b. Assist to conduct an electric logging of borehole.

c. Collect soil and water samples.

d. Install_well casing and screen as designed.

e. Pack gbaded'gravéis“into the annular space bhetween the bore-
hole and the screen and casing.'

f. Perform dévelopmen{ work of aquifers tapped.

g. Conduct the pumping test as specified, under the direction .

of the Engineer.
DRILLING

Allowable Deviation :
The well shall be drilled with the diameter and to the depth
as required by the Contract as shown in the attached drawing
Fig. The bore of the well shall be plumb and straight, and
shall be checked for the verticality after completion of the

F o~ 13
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drilling procedure, by means of an approved method. Allowable
maximum deviation of the verticality shall be 20 mm per 100
lineal meters along the axis of well hole..

Caution

The Contractor is feQuiréd to use utmost care in the disposal

of drill éuttings during drilling, in order not to cause any

damage or create any hazards to existing facilities or structures.

Record and Test !

The Céntracton shall provide a complete record of drilling
opefationé'ahd keep all éamples of'cuftiﬁgé. 'Dfiiliﬁg~time
log shall be kep{falwaysxby the Conira¢tof for the inspection of
the Engineer. Samples shall be taken with every change of
formation, and additional sampling made at every 1.5 m,or oftener

if the occasion warrants. A complete set of samples with perti-

nént information in a sample box shall be forwarded to the

Engineer. ' An accurate well log shall also be submitted.

' BOREHOLE ELECTRIC LOGGING

The Contractor shall assist the Engineer in electric logging

of the borehole.

SAMPLE ANALYSIS

Formation samples shall be taken by the Contractor from

possible aquifers, as directed by the Engineer,

INSTALLATION OF WELL CASING AND SCREFN

The well screen and casing shall be set roumd, true to line

F = 14
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‘and centered. The plunbness and alignment of the well screen

and casing shall be corrected by the Contractor at his own
expense, and should he fail to correct any faulty alignment op
plumbhess, the Engineer may refuse to accept the well. Where
individual pieces of .casing and screen are installed, an accurate
record shall be kept.of the grades, sizes, and lengths, and the

exact position shall be measured and reported by the Contractor.

GRAVEL PACKING

_ The annular 5pace around the casing screen shall be filled
with_chemlcally inert and uncontaminated sand and gravel pack
to thé'dimensions and to the elevations indicated in the attached
drawing Fig, 5. The packing material shall be well graded and
conform to the gradation requiremenés as set forth in Paragraph

5.03.3.

DEVELOPMENT

After the casing and screen are installed and the packlng
completed the well shall be developed by bailing, rawhldlng,'
surglng, swabblng, high veloc1ty jetting, air 1ift pumping, or
a combination of these methods, or any other approved methods,
until the sand content of produced water is less than 10 parts
per million. Development shall be continued until all ciogging
mud has been washed from the wall of drilled well and the
surrounding formations have Been stabilized, The use of.
chemicals such as polyphosphate acid shall be made, with the
approval of the Engineer, when the removal of mud wall seems

extremely difficult.
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SANITARY SEAL

_ At completion of #ésting, the depth of gravél pack éha;l
be_éstablishéd at mefers beiéw ground surface; édding addi-
tional gfaVel; if neceséary,_to-compensate for settlement_ahd
coﬁéolié&tion. IA neat cement or impervious materiéls sanitary
geal shall be installed from the top of the gravel pack to

ground surface.

PROTECTION AND CLEAN UP OF SITE

The Contractor shall ét all times protect and presetve
all ﬁaterials, supplies, and equipment of every description
including property which may be Government. furniéhed or owned.
All reasonable requests of the Engineer to enclose or specially
protect such property shall be complled with. If, as determined
.by the Englneer materials, equlpment, supplies and work per-
formed are not adequately protected by the Contractor, such
property may be protected by the Government and the cost there-
of may be charged to the Contractor or deducted from any payments
due to him. ‘The Contrgétor shall protéct all drainage, structures,
embénkments, or other property during the progress of this work.
Debris shall not be washed into drainage structures that might
cause clogging of drainage in any way. Upon. completion of the
well, and any tesf that may be required, the Contractor shall
remove by bailing, sand punping, or any other approved method,
any sand, stone or other foreign materlal that may become¢ depo-
sited in the well, and shall leave the surrounding areas clear
and ready for installation of permanent pumping equipment and

appurtenant structures.
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F-1.5 TECHNICAL SPECIFICATIONS FOR STEEL STORAGE TANKS

1. SCOPE OF WORK

Fufﬁish all labor, materials, equipment ana incidentals necessary to
construct steel storage tanks complete with all appuxtenances as shown on
the drawings and aé specified herein, This specif'ication shall apply to
all steel tanks to be furnished except as otherwise specified in the

supplemental Specifications.

2. WORK SPECIFIED RELSEWHERE

Steel pressure tanks for compressed air and vacuum systems are
specified under Section entitled "Vacuum and Compressed Air Systems"

of Division

Welding of steel tanks shall confirm to'applicable sections of

" Section titled "Metal Fobrication" of Division

Field painting and interior protective linings are specified in

bivision

Pipe connections to tank shall conform to Section titled "Piping"

of Division
Structural steel shall conform to “Structural Steelwork" Division
Concrete foundations shall conform to provisions in Section titled

"Concrete" of Division

3. GENERAL SPECIFICATIONS

The geﬁéral arrangement, materials and methods of fabrication of
steel tanks and their supports and accessories shall confirm to the

applicable portioné of JIS B8501, "Welded 0il Storage Tanks" except as
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otherwise specified herein., All accegsories for the tanks shall
conform to the applicable sectioné of the above speciciations. Accesso-
ries not.included.above shallsconform to applicable sedtiohs of AWWA
DlOO, "Steel Tanks - Standpipes, REservoirs and Ele#ated Tanks -~ For

Water Storage".

The tanks shall be fabricated of steel conforming to ASTM
A36 - Structural Stéel,-A283 "Low and Intermediate Tensile_strength
Carbon Steel Plates of structural Quality" Grade B; or JIS G3101
"Rolled Steel for General Struétures" Clags 2. Steel Shéll be free

from laminations and imperfections,

Tanks shall have the capacity and be applicable for the service

indicated on the drawings.

All stbrage is to be at ambient temperéturés, unless noted other-
wise. .Each tank éhail_be of welded construdtion_throughout unléss‘noted
othefwiée.' With the exceptioﬁ of stiuctural steel shopes, all parts
of steel tanks, except as specified otherwise shall be at least 6.00 mm

thick.

Lap welded joints shall consist of minimum lap of metal of 2.54 cms
(1 inch) at all points. Butt welds, with complete penetrétion and fusion,
shall be used for all joints in the shell plates. All full penetration
manual butt welded joints in plates greater than 8.0 mm (5/16-in) thick-
-nesé shali have pevelled plate edges in acco;dance with joint designs
reéommended by the SAA Code for Welding in Building. All lap joints
shall be fillet welded on both sides, one side of which may be seal
weld only. Fillet weldments on both the outside and inside of the
tank shall be continucus so as to eliminate crevices which prevent
adequate painting or inside lining and contribute to early rusting and

staining.

4. SHOP DRAWINGS

The Contractor shall prepared and submit to the Engineer for appro-

val, complete shop drawings and engineering data for all steel tanks.
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The shop drawings shall show all details of construction and erection
including all welded joiﬁt'détai%s. "The final locations of inspection
manholes, ladders, pipe outlets, vents, will be made by the Engineer

when the shop drawihqs'are approved,

5. CLEANING AND PAINTING

For tank ihteriérs no painting will be required unless required
in the Supplemental Specifications, The representative of the Engineer
will inspect the interior of tanks afterfabrication and testing to

insure that they are cleaned out of all debris, dirt, scale and rust.

After the steel has been shop fabricated, the exterior surface of
all steel plates and other parts of sections of the tanks shall be

thoroughly cleaned in the shop and painted as specified in Division

After tanks have been erected and tested and are in readness for
field painting, the exterior surfaces shali be éleaned of all dirt,
rust, and foreign materials. After each section of tank has been
installed and cleaned and before any surface rusting or spoiling occurs,

such portion shall be spot primed.

Field painting shall be in accordance with the Standard Specifica-

tion titled "“Painting" of Division
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F.- 2 Alternative Plamning with Pipeline for Limau Sundai

In this section an alternative study is carried out as a model case

in Limau Sundai.,

‘The purpose of this study is to analyze the technic and economic
considerations related to alternativé'developmént of a pump/motor equipped
' deep well faci.lity and a 'pipeline system for water supply to the neigh-

boring Lorongs{

General layout of the alternative design in Limau Sundai is shown
in Fig. F-3, and the facilities required for the alternative design
are tabulated.in a table in Fig. P~4. C(Cost estimates of the alternative
design are made roughly and shown iﬁ Table F-3, as a reference to

the original design compiled in the main body of this report.
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fable F = 2 Hydraulic Check of the Pipeline

Discharge points L {m} . D (rmm) 0 {1l/sec) I (6/00) Ah (m)

100 - 101 200 40 0.76 17 3.4
100 - 102 . 500 7 1.93 6 3.0
102 ~ 103 . 750 50 0.70 - 5 3,75
103 ~ 104 1,450 50 0,70 5 - 7.25
102 -~ 105 1,500 40 ©0.33 4 6.0
SAh ' 14.0 m

(100 through 104)

NOTE |
L : Pipe léngth in meter
D : Pipe diameter in milimeter
Q : Flow rate in pipes in liters per second
1 'Hydféulic gradient in permili

Ah :  Loss of head in meter
In the above head loss calculation, G.S8. Williams & A, Hazen's
formula is adopted for the pipe of @75 mm and Weston's formula for

240 mm and @50 mm pipes,

Flow rate is calculated on the assumption that the water supply

will be made within 10 hours a day, e.g. 7 o'clock to 17 o'clock.

The total demand of 124.0 cub.m per day will be:
124 cub.m per 10 hours = 12.4 m>/hr = 0,207 m3/min = 207 1/min.
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P ~ 2,2 Cost Estimates of the Alternative Study

rable F ~ 3 Cost Estimates

Description of Works Quantity Cost
: {Thousand Rp.)

I, Type~C facility with deep well 1 unit 14,000
and submersible vertical turbin- :
pump/motor, @65 mm' x 0,225 cub,
m/min x 32 m x - 3.7 kw,

2. Type—-C facility, water tank, bath~ 3 units 3,900

ing and washing space, without
deep well,
3. Type-B facility, water tank, 1 unit 970
bathing and washing space, without
deep well.
4. @75 mm pipe installation includ- 500 m 1,650

ing valves, specials and fittings,

5. @50 mm pipe installation includ- 2,200 m 5,050
ing valves, specials and fittings.

6. @40 mm pipe installation includ- 1,700 m 2,890
ing valves, specials and fittings

7. Generator facility for pump/ 1 L.s. 1,500
motor, with capacity of 5 kw
including oil storage tank and
the power house.

Total 1 throuch 7 : 29,960
8. Type-A facility, complete. 1 unit 4,000
9. Type?B facility, complete. 1 unit 9,900
Grand Total Rp. 43,860
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F~3. TECHNICAL SPECIFICATIONS (EXAMPLE)

' SUBMERSIBLE VERTICAL TURBINE PUMPS

1. General

The Suppiier,shall furnish and deliver submersible
vertical turbine type pumping unit(s) to the city of
Each pumping unil shall be close coupled to an electric motor designed
for sustained and continuous operation under water. '

2, Performance and Dimensional Requirements

The pumping units shall meet the operating and dimensional

reguirements as shown in the following table.

Description Schedule (1) Schedule (2)

Numbet of Unit 1
Power (min nameplate ratings)HP 4.7

t ( . ) " )KW 3'5

Min cap at design head (litter/min) 36

Design head -— TDH {meters) 25
Well casing diameter (mm) 150
Discharge diameter {mm) 32

Length vertical discharge pipe
{meters) 20

3. Pump Construction

(a) General.— Submersible pumping units shall cdnform to the
requirements of JIS B8324 ~ Submersible Motor - Pump for
Deép Well or "American Standards for Submersible Vertical
Turbine Pumps" (AWWA besigﬁation ElOl, Pért B) and the

following:
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(b) Pump Bdwl Assembly ~ The pump bowl assembly shall be
equipped with cast-iron bowls and bronze impellers. The
impeilers shall be of cast bronze, smoothly finished and
dynamically balanced, All bronze components shall conform
to the requirements of ASTM.Specification B62 or Bl45 or
JIS HS5111, BC-2 or BC-6. The bowls shall be of close
'grained cagt—iron having a minimum tensile strength of
2,100 kg/cmz, shall be free of blow holes, sand holes, and
all other faults, and shall be écdufétely machined and
fitted to close dimensioﬁs. Thé pump bowls shall be lined
with porcelain enaﬁel or epoxy. A pump bowl strainer of

bronze shall be provided.

(¢) Vertical discharge Column - The column pipe shall conform
to the "Specifications for Wrought-Steel and Wrought-Ixon
Pipe" (ASA Designation B36.io).sbhedu1e 30 steel pipe or
JIS 63454, STPG38, schedule 40 pipe, with threaded sleeve
coﬁplings. The column pipe shall be sandblasted and coated
internally and externally with cealtar epoxy or a 250 micron

vinyl system,

(d) Submersible Cable -~ The electric cable shall be sized in
accérdance with AWWA El~-1, Table 6. The cable shall be
stported from the discharge column by non-magnetic stain-
less steel bands a minimum of every five (5) meters. A
steel cable guard shall protect the cables where they pass
the bowl assembly,

{e) Discharge Heads - The discharge head shall be of the sur-
face plate type with with flanged elbow, of cast iron and
dimensions according to the Table shown in subsection 2.
The heads shall be designed to support the entire weight
of the suspended parts. After fabrication the discharée
heads shall be sandblasted and primed with one coat of red
lead primer. The interior waterways shall be coated with
epoXy Or a 250-micron vinyl syétem. Anchor bolts shall

also be furnished by the Supplier,
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(£} Pump~Motor Coupling ~ The pump~motor coupling shall be of
stainlegs steel éﬁd designed to transmit the total torque

and thrust of the unit in either direation.

4, Motors

The motors shall be of the squirrel cage induction type, suitable
for across-—the-line étarting and shall be capable of reduced-voltage
starting. The motor shall be suitable fér 220~volt, single-phase
SOwhértz A.C. and capable of.contihuous'oﬁeration under water. The
motor temperature shall conform to the latest NEMA, JIS, JEC or JEM

standards for submersible motors.
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SHOP DRAWINGS

'Working or”shop dréwings prepared by ﬁhé Contractor for any item
shall consmst of such detalled plans as may be required for. the prosecu-
tion of the works. They shall include but not limited to shop details,
installation methods, erection plans, exact layout diagrams and diagrams
showing location, size, details and connectioﬁs for all equipment ahd
materials and must be‘approvedrby_the Engineér.before any work involv-
ing these shop dréwings.is performed. Shop dréwings shall ihcorporate
completejliéts of S§are parts, special tools, and bther materials stocks
to be furnished for propér maintenance and operation of the equipmenﬁ;
as required by the.Contradt_Documents. If no spare parts; special tools,
or other items are to be furnished, the shop drawings shail sPécifically

s0o state.

It is expressly unaerstood that approval of the shop drawings by the
Engineer shall not be construed as a compleﬁe cheék.but ﬁill indicate
only that the general method of construction and detailing is satisfactory.
Approval shall not be construéd as permitting departuré'fromrthe Contract
requireﬁents. Approval of such shop.drawings will not relieve the
Contractor of the responsibility for only error which may exist, as
the Contractor shall be respoﬁsible for. the dimensions and detailing
of adéquate connections details of mutual agreement of dimensions and
details and satisfactory‘consfruction_of all woiks._ It is mufﬁaliy
aéreed that the Contractor shall be responsible for agreement and con-
formity of his working drawings with the Contract drawings and specifi-

cations,

The Contfactor shall subﬁit to the Engineer three {3) complete sets
of all working and shop drawings. These working and shop drawings shall
be complete and shall contain all required detailed 1nformatlon. 1f
approved by the Engineer each copy of the working and shop draw1ngs
will be identified by the Engineer as having received such approval by
being so stamped and dated. The Contractor shall make any corrections

required by the Engineer and resubmit six corrected copies for approval.
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A title block shall be.located in the lower right hand corner of
each drawing, The title block shall display the following:

a. Wumber and title of drawing

b. Date of drawing or revision

¢, Name of pfbject structure of facility

d. WName of Contractor submitting drawing

e. Clear identify of contents and location of the works,

specification, title and numher

. The size of ﬁorking and shop drawings shéll'be'the same size
oxr half size of:the Contraét drawings. The size of small drawings and
schedules may be either letter size (21.5 cm. by 28 cm.) or legal
size (21.5 cm. by 33 cm.) .

Drawings and schedules shall be checked and coordinated with
the work of all descriptions invelved before they are submitted for
the approval to the Engiﬁeer.and shall bear the Contractor's stamp'of
approval as evidence of such checking and coordination. Drawings
‘submitted without this stamp of approval may be returned to the

Contractor for resubmission.

The Contractor shall submit all drawings sufficiéntly in advance
of construction requirements to permit no less than thirty (30) working
déys for checking and appropriate action, Additional time may be
necessary for checking certain submittions and if necessary this is
noted in the Supplemental Speéifications. '1f the shop drawings are
not approved then new submissions shall be prepared by the Contractor.
The stated number of déys for checking and action is required for each

submission until approval is given.

If drawings show'variations from the Contract reguirements because
of standard shop practice or for other reasons the Contractor shall
describe such variations in his letter of transmittal. If acceptable
the Engineer may approve any or all such variations subject to proper
adjustment in the Contract requirements. If the Contractor fails to
describe such variations he shall not be relieved of the responsibility
for execution of the work in accordance with the Contract, even though

such drawings have been approved,
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If the drawings or schedules as submitted show a departure from
_the Contract reqﬁiremenﬁs which the Engineer-finds tb be in the interest
of the.Adthofity and to be so minor as not to involve changs in the
Contract Price or time for completion the Engineer maf approve the

drawings.

One set of approved working and shop drawings will be returned to
the Contractor. If the Contractor desires more than one set the require-

ments of guantity submitted shall be increased accordingly.

Upon approval of shop drawings, the Contractor shall furnish three
{3). prints of each drawing and one (1} reverse reading, reproducible

tracing of each drawing to the Engineer for his use.

The Contact Price shall include the cost of furnishing all working,
shop and As-Built drawings and the Contractor will be allowed no extra

compensation for such drawings.

Before final payment is made the Contractor shall furnish to the
Engineer on original set of As~Built working and shop draWings clearly
revised, completed and brought up-to-date showing the permanent construc-

tion as actually made.
These As~Built drawings shall be either drawn with plastic pencil

on film base or reproduced by photographic process on film base from

which clear prints can be made,

F « 30



	APPENDICES
	APPENDIX C : DATA AND PAPERS CONCERNED
	C-1. Detailed Record of the Existing Wells Investigated
	C-2. Water Quality Analysis
	C-3. Data of Geoelectrical Resistivity Survey
	C-4. Analysis of Hydrogeological Pumping Test
	C-5. Population and Administrative Area of Each Village
	C-6. Administrative Organization of Villages and Districts
	C-7. Climate Record
	C-8. Rural Water Supply Situation in Indonesia

	APPENDIX D : RECORDS OF DISEASES IN THE PROJECT AREA
	D-1. Disease Cases in the Project Area, 1973
	D-2. Cases of Diarrhea, Cholera and Dysentery, 1972-1973
	D-3. Weekly Record of Clinically-Suspected Cholera, 1978
	D-4. Clinically-Suspected Cholera Cases, 1979
	D-5. Summary of Clinically-Suspected Cholera Cases, 1979
	D-6. Positive Cases of Bacteriological Examination by Water Source

	APPENDIX E : UNIT COST AND CONSTRUCTION COST OF EACH FACILITY
	E-1. HARGA BAHAN DAN UPAH PEKERJA, 1979 (Unit Cost of Labor and Materials)
	E-2. Data for Cost Estimate
	E-3. Construction Cost of Each Facility

	APPENDIX F : SUPPLEMENTARY PLANNING
	F-1. Planning of New Water Supply System at Indrapura Health Center
	F-2. Alternative Planning with Pipeline for Limau Sundai Village
	F-3. Technical Specification (Example)



