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TAST FINANCIAL PERFORMANCE IN WATER SUPPLY AND SANITATION
L.GU's Past Financial Performance
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WATER SOURCE DEVELOPMENT

Groundwater Sources

Groundwater Availability in the Province

(1

@

Major Information and References

Tho Groundwater Availability Map was prepared using the following information and

reference {detailed list of reference is presented in Table 7.1.2, Data Report):

Administrative and Topographical Maps of the Province published by NAMkIA wilh
scales of 1:250,000 and 1:50,000, respectively. ‘

Geological Map of the Philippincs published by BMGS with a scate of 1:1,000,000.
Water Resource lmcshgatmn conducted by NWRE, 1986. ‘

Well lnv cnlory Dalab’tsc premrcd by NWRB, LWUA and DPWII

Well Inventory Database in the province.

General mformahon on groundwa ter condition by DPWH DFO and PrDO.

Wel! Log Data by DPWH-DEO and PEO.

Water source informaiion by Waler Districts,

Approach and Methodology

The procedure in preparing the Groundwater Ava:labllit) Map is exphmcd below with

workflow deplcted in I‘!gure 7.3.1.

1) Prcpare a base map w;th an approxtmate scale of 1 700 000 (fit 1o the Ad map size}.

: ﬂnc topograph:cal map of NAMRIA (1 250 000) was used as a rctcrcnco map. Baszc.

mfonnahon mcluchng rivers and provmmal and municipal boundaries are indicated in

the prepared base map

2) The groundwatér potential areas, based on the gcology of the'provincc are délineatcd

on the base map. The Recent alluvial and/or beach deposits, Pliocene- Quatcmary
sedimentary formation {clay, silt, sand and gravel) and Pliocene- Quaternary wlcamc
rock units (pyroclastics, debris flow and tuf f) are regarded as possxb!e aquifers con-

sidering their high porosity and permeability.

Boundaries between groundwater development potential area and difficult arca were

defined and delincated as presented in Figure 7.3.1, Main Report.
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3) Arecas with potential high yiclding aquifer in the Water Resources Investigation of

NWRB, are reflected in the defined growndwater potential arcas.

Bascd on the resulis of eleciric resistivity strvey of the above investigation, vesistiv-
ity values from 20 to 210 ohm-meter indicate a potential high yielding formation.
Values less than 10 ohm-meter suggest clayey layer. Figure 7.3.1, Main Report,

shows the boundaries of arcas with high and low yielding aquifers.

4) Delineate shallow and deep well areas based on well database of NWRB and DPWII
central office, well ili\'ClitOI‘j/_ of DPWH-DEQ and rock distiibution.  Figure 7.3.2

presents the categorization in tevms of groundwater utilization.

High Yielding Aveas

‘Solo shallow Well Areas

Difficult Areas

Deqi_ Well Areas -

Consists of consolidated and in- Mainly Recent Formation Recent o Pliocene forma-

pervions rocks. with shallow basement rocks. tions with peivious rocks.

Water source: spring : Water source: shallow well Water sowrce: deep well
L and shallow well

| Figure 7.3.2 Area :Ca(ego.ry -by Groundwater Utilization

Solo sﬁa]lcw well areas are defined on the followiﬁg basis:
(a) Predomin_anc_:e of serviceable shallow wells and presence of deep wells with water
quality problem and/or low yielding aqn_ifcrs. ‘

(b) Occurrence of impervious rocks bencath the Recent formation at shallow depth.

5} Basedon the information provided by NWRB’s well inventory anld 'lhc data obtained
through the questionnaires, well speciﬁcélion for each municipality is esféﬁ]ished as
shown in the map. These specifications are used as references in evaluating the
groundwater availzbility in each locality, Individual well locations with technical

information are presented in Figurc 7.6.1, Data Report.

(3) Future Updating and Utilization of the Map
For future updating of the map, the following procedure shall be employed.
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1) Referring to the vesults of any supplementaty water sources investigation by various

ageneies, re-define the potential area for groundwater development by applying the

aforementioned procedures,

2} Update the provincial database usihg the questionnaire made for the sludy to make

necessary revision of the delincated boundaries of groundwaler categories.

1.4 Spring Sewrces

The numbers and discharge of developed and unlé\pped springs by uiunicipality are shown in

Table 7.4.1. The data are derived frony the questionnaires and Table 7.1.1 Water Souree In-

formation, Data Report.

| Table 7.4.1 Existing Spring Sources

Municipality/City

No. of Developed Spring

Untapped Spring

Q<7:278!pis N Q;Z-!;!_ps_ | Nl | Ave. Ips Range Ips o
Abuyog ' 0 0 0 : ~
Alogalarg | .06  sa | o B .
Babawgon | 1 sl e .
B:amgo - 7- S 0 0 . R -_
Bato — o | sl 340 1 100 - 00
Baybay a3 2 | a0 L o1s 102 - 50
Bucaven o ol 29 | 15 ~ 100
Calubian N 8 o | ot
Capoocan 20 0 { -4 | 24 | 05 ~ 80
Carigata 4 o L Ts oo T o
Dagemi 20 e f | o7} es ~ 12
L SR .0 T IO A
Hitongos 0 5 ; 02 | 02 ~ 0.2
R I MR RS BT AT
Inopacan 0 H 6 17.5 156 ~ 200
Jaro e 0 . 19, 1 30 30~ 30
Javier o mo| 10 F 94 | 20 ~ 300
dj;‘ﬁ[a . 0 i ,.,‘O .. 0 1 R
Kananga R 1l es ¢ 0s ~ 05
La Paz s 1] st es L es - 05
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Table 7.4.% Existing Spring Sowrces

P — : (com tl)
I\lunicipality/Cil;' _\; of Dcwloipgcglgl;r:nig r ) Umjlpiir);(il Gi)irin;xg ]
B Q<2 8lps Q>2.81ps No. Ave. Ips Rauge ips
Leytc 7 16 T 1 1 _ _0.2 "ml;.i;?“:'j;azur
i A“hm B .2. . , 2 2 5_5 . 05 - 05
Mahaplag o 0 2l o5 05 ~ 10
Maagsb | 11 o | 4l wmo | se o~ 284
Matalom | 2 e s b 26 | es 82
Mawrga : 0 ,.0 ; : 0 : RN B - :
Menda o 0_ 16 : 0 : N
Palo - . 0 0 - ‘ 3
Palompon B 0 _ 0 0 -
“Pasrrana ' 0 0 0 . ~
San lSidl(; 70 0 7 O“. ~
San Miguel 3 o | 2| 700 | se0 ~ 840
Soniabe 0 (R R
Ta'bango _l(i._ 0 - 3 7 l..S. i 06 . 3.”3
’labomabon 0 0 ‘0 i R :
Tau:-i;ban City - (; l ﬁ h ] 0 ~
Tanauan ‘ - _D " D 0 - 7 - o
Tolsa - 2 o | 1 es 05 ~ 05
Tunga . 0 0 - 0 R S
Vluaba - . 0 0 0 R Rl
Note:  Ave. Ips & Range Ips mean the average discharge 2nd the range of discharges in Ips (liter/second), re-
spectively. .

Surface Watér Sources

The Major rivers in the province were selected to eva!uate the:r potenual as water supply
sources to meet the future water needs of the province. The followmg cntma were adop!ed
for the selection:

» rivers which have gauging stations, and

«  rivers with watershed of 100 km’® or more.

Based on the above criteria, the selected major rivers are Sangputan, Lingayon, Daguitan,
Bito, Layog, Payonjan, Pagsanghan and Palaypay Rivers. Dapdap, Cadacan, Baleon and
Calingcaguin Rivers are tributaries of the major rivers as shown in Figure 7.5.1 River Net-

waork Map.
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The gauging stations m the province are located at S’mgpul'm Ligayon, Dagunan Bito and

agﬂnghﬁn Rivers, wluch are shown in Figure 7. 5.1. The runoff records are obhmcd fmm

the “Phlhppme Walcr Rcsounes Summaly Data” prepared by lhe NWRC i i 1980, The in-

formation on the gaugmg stations and the prusmt uses (water rights) of the major rivers in

the province is summarized in Table 7.5.1.

(1)

2

Suy ﬁce Water Uuhzmonf\‘»’ater nghia

As seen n Table ? 5.1, the present water uscs in'the watershed of the major rivers total
to 29.5 m*sec. The clwumons for major flume, w hich are operated by NIA, are located
in Abuyog (Cadacan and Bito Rivers), Alaugalang and Pastrgmga (Lingayon chr), Bu-
rauen and La Paz {Daguitan River), and Ormoc City (Pagsanghan River), respectively.
Mining sites are located in the moﬁntainqus area. Most of them are located in Jav.ier,

Merida, Isabe! and Palompon as shown in the Figure 7.5.1.

River Flow Analys:s

The flow durahon curves, dcrwed from the avallab!c runoff records are shown in F1gurc
7.5.2. Thf: stream flow, maintenance flow, dneraton flow and retumn flow are usually
used to estimate the explouab]e surface walcr potenhal In this study, the stream flow
was consldtred as the flow potenhal for domestlc us¢ and the diversion flow value was
treated as the equivalent to the d:schargc of water rights reglslrallon n surfacc water
use, \!o dclalled study on the return ﬂow has been pcnformcd yet due to the dsfhcultles
in mvcsugatmg the irrigation, evapmransparahon and recharge value o groundwater
ete. within the entire watersheds in the province. Therefore thc return flow was not

cons;dered for the estimation of e\plmtab!e patential.

It is generally accepted that to secure the required volume for water supply, each water

‘use sector adopts the dlﬂerent retum penod:. Usually, the dependability of domestic

water supply is taken to be 90% or higher (10-year or longer retum-period) of the whole
hydrological penod.



‘

Sasgpuiaa Raer

_x'("alnbimn E at . .
~ - k! wlaypay Kner
BN tamte L ofo
San Lsidie L ; i
® ::- ‘,"' . ) ?ﬂ alagon E :)
" eyt ~ Carigarva Bay
SR - i e
Visayan Fabangs = .
Sea X \ ¢ ; ;@Bni‘ugo
' & 7€ ;

Calingeaguia Rivee} ¢ Capeocan
; i

i

A :

M Pina ¢

¢

. B

. :

s S -

’__..' e v }:au.\nga 4
~"Matag-ob, S

i
Carigaras .

L lingayon Rives

I s 1
- . ‘e B -
- s Tanauan
- o KA
- Dagami Y !
* ,9 ,Tnbcn(:._bp‘;{ Thusa
54 : Mt Cancsinng :
\ H
N Ovmoc City FTTT et - K
EARY : B K ] Py Leyte Guif
% o # ; 4 Bulag
" Isabett ° ' " 'f\
I e “ Tl
' v @ @ Abueia o7 N Daguitan River
K ' Pagsanghan River P @ .
Fd H : e — . Labuz o Magprga
. - M '
{ Ormec Bay o A .
—Bateon Riner i UM Maganddp SO0 Lo -7 T
3 Mac Arthur g
L . Bito Rbver,
L@ ) :
Y Javier
L e A g
B A adasan Rivee
i P [
] ¢ Abuye
Baybay . i i
@ TNy -
ot
- N
. ‘-__Pjg_c_:n'm River. e - , Mallaphag
Camotes Sea & © M. Sacripante N _
‘ < o Incpacan /
Coatro T, ¢ [ st A
I B -
o ] .
Hindang 3 — _bayog River_

Notto Scale

LEGEND :
@
©
@

o — e Provingial boundany

Piovincal capital
City
Municipalily

------- Municipal boundary
n Gauging Sanion
@ Rfininy Sife

,f.:&’.(:‘ Maior Rivers

. ¥
. |
Hilangos Il SOU'h“_—n Leyte
Bz
e |
Mlagatom ]

Q -
Canigao ls. ,
i’ /'

Figore 7.5.1 River Network Map
Province of Leyte

1-7




L

’ gary IQENdAY JO IO 1 . Su{senatg)
- ) . 1681 UL JO $E HEQrIn M ul vEBm_wE 10U TR UOLIRZTN JN0M PIEUNS ruliN
. oErenosicy Apegl PAYSio, 10 33104251 ATIRQ NIRRT - upd) . $3LSITY] 7 HONE19Y N3AIS0A] Fuipnian] © £SO
SLaeydn ANeq POMTEIM JO FFreyISLT A(LB( WRUINE ! Xpd Ajue Wi 93ne0 sy PapIOdIY Ta¥WN
T FEIeIsKT WIMEIE A Apeg go ddregieug qeag e} uonerg Fulfnes) 1¢ vary PaysInem ! [ pd3Tured ISAON
o ONAMN A ORe| Almuef POYSHQEISD BEQ AIBURUNS SIMNOSIY JNEM awddivg taunog
Fod N N T N 3T | . TSy DO TET TaeTes O T
B REEE - . B_.U SOULCY  OL9S6l |, U8 0 9lrt 356l ELUI[EA () 061
- - -50Q So 00 . EsusUEy| _ : o :
- 60 - - QO-3RiZ e .
- - LOO- - T EELIA LB
T T I ™ Y Vi T . EOUeRUE Y . ; :
veUN o eedN. - RNt PedN ST UENGAE)] C OLABPGl | 9vL 10701 - LTOTI WINFEEUNT)) A9 0871 WiNFESSUI[EY).  UDYIUESAT]
- A I - .Y
el TN el Foll N gﬂ "SISO UOUIBIS SULBNED ON :ﬁ:?um__
N UL ¢ B - - SUARGY
- .- 600 - ! - g LG
Du v, ~ PeuN S R iuﬁb& WIneg)
PN - PN L PedN PN -+ UEDRAOU]
T PeEN T PeN N, L Ped o N . ,m_.,mﬂ,..,.,ﬂ. “SISIX9 UOLRLS BUGNTS ON wep.
- ] ! - L SCANQV ] .
FauN 0 PedAN TS PadN TSI ] WOGINGS) 'SISINS UOUEIS SULANES ON utoepe)), TOAET
- U5y - B O BOAOV] B9sL86T L Yt oL eyl o 9l wEdeACU Iv) Yo
- SO0 - - T SRINE] . ’ ;
- __ 009 - - i SOARGY ” ong
: 1KY - ! - 1114 -
PN v PedN N - BT . ' : W ;
- , oy - - WREG|  OLees6L | SP'S 8T vrl $8EPE , ueeqod e 05Tl
~ i <3 - " - 7ed €1 , : ! uenanc|
R M (2 YR (G2 |
FediN Ted N 25Y69 T PN 73 aieg : . : i
- L0 - : - BUE(EBULLY| OL~3P6T | I¥0 LSt WL UOAPBUIT X2 001
- T30 - 00 L Gy : : m
- Eard - i - TUEL St g ,
Fedi L Fatlln, vedn | FedN (5T GOAEBUIN
- ] - e ToNSA UES
(50N TeR Pedl 5 FUE[ETUE] Y : .
Todm ST Fadlin [ OJE[ ‘SISIXD UOUELS BUIINEE ON Uty
- 00 - - BUE[COUEY | OL-cs0l @ L0 . 806 8009 [T I DI
- T Pi0 - - [oNBI Uey; : : o i :
- 000 - - OG0B LEaEY ; depaec).  umnasueg
JWEALND  C JSAUND RSAUND 2SAUND PoYsIIEMm Ui poudg BB | upf) gy L Py X a¢y yEn g I'gramdiguioy o wybs SWNEAS Jonny
£ sy | woneSyy [eIgsmpyy C d0sawo( Apedommyy (935/1und 1) ANTY MOT JoAlg - uoue20T | [n08uunex prew pweang A0l
pauSINEM T Aﬂﬂm.nm Huudk/v 5[ I33E M DOTLING wonms w.n.._MﬁﬂO B0y uQueuLIouy - o qseq 240y

smiseg 1o4ny Jolepy £q 350 13EA JIALY 7 wonewg 3uidned I'S'L IAqEL



In determining the river maintenance flow, such factors as runoft characteristics, navi-
gation, ﬁshing,.picturgsquc seenery, salt water intrusion, clogging of river niouth, ripar-
ian structures, groundwater table, flora and fauna, and river water quality shall be con-
sidered to ma'inlslxin the normal function of the river. In the Philippines, 10% of the de-
pendable flow of the river is required as minimum maintenance flow. Therefore, the
nuaintenance flow was clal{:lllatcd as the dependable flow for irigation, which equals to

S0% (S-year return~péri0d) of the whole ]1j'dr010gical period,

Finally, the exploitable potential of surface water in the province was studied in the case
of inflow to and outflow from the respective municipatities. The results are summarized
in Table 7.5.2.

{3) Surface Water Quality
Mining sites (presently non-operational) are located upsiream of the Bito and Pagsang-

han River. Major mining products weie copper, chromite and manganese. The loca-

tions of the mining sites are shown in Figure 7.5.1.

The results of water Q1|31itf analysis are summarized in Table 7.5.1, Data Report. Thc‘.
sampling locations were selected L:lps.tream of the respective municipalities. In the said
table, Cla;s AA and Class A of the DENR “Water Qtlalify Criteria;for Fresh Water”. are'
shown as reference for raw waler eval_uétion. The PNSDW-1994 is also used to cvaluate
- water quality with _réfe;encc to turbidity and ﬁrace elements. The water quality of the
selected rivers fallé within the class “AA” or “A" .standard, élthougﬁ lEc parameters

tested are limited.
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Percnt | “Speeific’ Discharge (cumscdl(l‘)sq w ]
of Time (%) Dapdop ngayon _ Daguuan . Bite Baleon  Calingcaguin|
{No.in Figure 7.5.1} 1 : 2 - ' 1 L 4 [ S .6 .
w1604 21887 1741l 3002, 747 1.11]
0% 9.43 1698 I 13.63 2234 658 933
0% | 708 1268 QLI . 19359 563 1.8
40% 4.80 10.64 9090 . 17,10 537 6.63
50% 400 909 807 131 . 495 - 559
60% 3020 84D, 2360 9.02: 463 49
0% | 244 7.0 644 665, 432 4.26|
§0% 2,06 6700 5§ 578 411368
9% 163 5.54 ; 547 432 368 348
100% 070 1200 319 251 . 183 1.86
Data Period 195268 194870 1957768 1957-68 . 195670 1948-70

49

L1 20

"

Specific Discharge {m3/sec/I00k2)

o b el
~—Dapdap
——Lingsyon
—=d— Daguitan
—a—3i
s —CO—3Balecn
—O—Cilingcaguin
A .
L)
0 [+ - 0 s
]
[ )
5
T T g OOV i O St R R S 1 VR
[¢e2}

Source; Philippine Water Resources Suwmnmavy Dita, as of Jan. 1930 by NWRC
Interin Repart, Master Plan Study on Water Resources Management, a5 of Oct. 1997 by NWRB

S 19%  1%%  20% 25T M0% 353 40 43 S0RC $5% 6D 6NN % 5% BD%  BS%  S0%  §5% 100
' Percent of Time (34)

Figure 7.5.2 River Flow Duration Curve
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1.6

M

Groundwater

Future Development Potential of Water Sourees

A well mventmy covcnng ail thc nmmmpahlics s‘hows that there are 14 684 exnslmg wclls n

the provmcc wlnlc l 028 \\clls are rceorded in the inv cntory puparc.d by PSPT (See Table

?lland?

A, Data chort) Df:‘bplh. the smalter number of wells mcluded in the PSPT

data, these were used in ihe analyms since these pxowded tuchnn.a! mformatmn Of the total

1,028 wells, 946 have complete mformanon deplh static water level and specilic capacity.
Data are summarized in I‘able 7.6.1 Fﬁushng Well "{ourues

Table 7.6._! Exist_ing Well Slou‘fces' |

Municipatity? | | _M__-Pepf!! o | swiwe) | sp.Cap.gpmy
o ype | No. .
City v c Axe. Range Ave, Range Ave, Range
DW - | . I .
Abuyog 1o = . ' ' ‘
‘ Sw 621 118 !00 - 160 -_4.(_} 3 0 - 6.0 (‘.‘.24 02 - 0.2
- g DwW 63| 430|200 - 100.0 ‘12.2_ 30 - 300 021 02 - 02
Alangalang L . o e ] v
Sw 18] 17.2 80 - BOL 37130 - 60 021 02 - 02
DW st 26a{240 - 320) 17| & - 25| 02t 02 - 02
Albuera o o
SW 14| 63] 60 -, 120| 28% & - 30| 02] 02 - - 02
DW 10| 2t9]20 - 250 36| 30 - 0] 03] 02 - 07
Babatngon P . : - : :
P SW 14 11.3 60 - 190 341 30 - 6.0 063 02 - 2.2
DW s] 3a7{200 - 610] s4] 30 - 300! 10| 02 - 42
Barugo ‘ K : ‘ a -
SwW 28 9.0 30 - 190 30 30 - 30 021 02 - 02
B. DW 331 362 20 0 < 48 0 34 fr - 9.0 05; 02 - 100
ato - o ‘
Sw 21 1591120 - 180 42% 30 - 6.0 02 02 - 0.2
Bavb, DW . . - -
ayha A
Yoy SW . ; ] -
DWW’ - . . .
Rurauen :
- SwW . . . .
o DW - . - -
Calubian :
SwW 61 841 50 - 150 341 3.0 - 6.0 021 062 - 0.2
SR DWW - - - -
Capoocan
SwW 2 28] 1O - I 5 0 200 10 - 3.0 0.2: 02 - 0.2
‘ D 3F 4721400 - 80 0 !2.0 0 - 300 021 01 - 0.2
Carigara :
SW - - - -
i DW 3 2321200 - . 250 30 30 - 3.0 02;: 0.2 - 0.2
Dagamni : J
| SW 6) 14.7{120 - 180 30 3.0 - 3.0 0.2 0.2 - 0.2
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Table 7.6.3 Existing Well Sources

e s Fmmmummms s ERp

Depth (m) _ SWL illzggs)

Ave, Range . Ave, Range

Municipality/
City

) | ;\\'(’. Range
DW 2| se3lasy - eoo| o] & - | o2 02 - e2]
SW | 44 s1j 30 - 120 - - 02 02 - 02
pw | 24 350(200 - 400| 49! 30 - 29| 07! 02 - 75
sw ! 3| 122 70 - 180 41! 20 60| 02 02 - 02
DW | 14} 2581240 - 300 8i] Bt - 220| 07] 02 - 17
SW 12] 69l 60 - 180 30] 30 - 30| 02! 62 - o2
R ! B R R R T
SW 7| sof 46 - sol| s6i 30 - 60l 02] 02 - 02
Ipw | 1of 343300 - a00] ss] & . 90] 02! 02 - 02
SW 1| 150150 - 150| 46] 30 - 60| 02: 02 - 02
Tow | a4l 325|325 - 325) 165)16s - 65| 10sies - 105
SW 31| 84 60 - 15| 35130 - 60 10 02 - 35
iDW | 17] 343|240 - 450 45] 30 - no| o4l 62 - 19
SW o 155}120 - 180| 33] 30 - 60| o02i 02 - 02

Prulag

Hilongos

Hindang
Inopacan
Isabel
Jaro

Javier

i DW 6] 7761380 - ovo0| 172] 30 - 200| 02! 02 - 02
ulita i . . .
§ SW 20 170|140 - 180 30i 30 - 30| o02i 02 - 02

DW 4| 240|240 - 240| 128 30 - 160]| 18! 02 - 26
sw | 15| 1031 90 - 160] 300 30 - 30| 02! 02 - 02

DW 1f 200{206 - 200] so! s0 - so| 07! 87 - 87
SW | 44 89160 - 120| 37130 - 60| 05! 02 - 21

Kananga

La Paz

DW 6| 3341240 - 360| 30] 30 - 30| 02| 02 - 02
SW 5| 18f120 - 180 42! 30 - 60| 02 02 - 02

Leyte
DW 0] sttl427 - seal 2321 30 - 0| 06l 02 - 14
Cisw 20] sol 60 - 90f 33| 30 - 6o} 02! 02 - 02
Ipw | i 240]240 - 20| 60 60 - 60| 05! 05 - 05
SW 0] 128} 60 - 180| 36| 30 - 60 02 02 - 02
e e B e B i R
SW 3] 721 15 - 120[ 281 0s - 10l e2! 02 - 02
ipw | 17] 2281200 - 260] 30! 30 - 30| 02 02 - 02
SW 28| 112] 20 - 80| 38) 30 - 6ol 02 02 - 02
ipw | 17| 2341200 - a00| 42! 30 - w00| 02! 02 - 02
SW 1| 1801180 - 180 30} 30 - 30} 02 02 - 02
2  ipw | 18] 342]270 - s30| 42! 30 . 250] 16! 02 - 260

Merida
SwW 18} 1271 60 - 180 303 30 - 1.0 0.25 02 - 0.2

l\:ﬁc!\rlhur j
Mahaplag |
Ml:;lagob _ '
Maéalo.m

Mayorga
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Table 7.6.1 Existing Well Sources
- o : . {Cont’d)

Mun{(‘lilalil)‘f Type | No. | - Dcplh (_m_)_ - i SWL_{_mbg;») R Sp CA|) (lpsm}
o {_:“) ) | Ave Range Ave. Range Ave. Range
DW . . . ]
Palo .
SW . ; ) )
DW 9| 2811245 - 28471 220 3.0 - 244 17V 62 - 1.9
Palompon : o
SW 25| 100 61 - 183 48t 30 - 121 09! 02 . 30
DW 1} 2001200 - 200 30] 30 - 30] 02] 02 - 12
Pastrana . : ‘ '
SW 12| 44| 30 - 60) 35| 30 - 60| 02! 02 - 02
DW 9] 3571300 - 1000 119] 60 - 650] 03] 02 - 09
San Isidre : . . .
SW 18] 371 34 - 45! 30 30 - 30| 02! 02 - 02
DW 41 2441244 - 244| 301 30 - 30| 02i 02 - 02
San Miguel
SW 17] 64 30 - 183]| 30! 30 - 301 o021 01 - 02
L DW . - - -
Santa Fe '
SW 200 320 s - so| 26 w0 - se| 02f 01 - 02
- DW . - - -
Tabango - . . N -
‘ sw 13| 60] 60 - 60| 30{ 30 - 30| 02] 02 - 02
: DW 1| 350350 - 350 - - 1717 - 17
Tabontlabon - : . : : . : : )
SW 81 148i140 - 150] 30{ 30 - 30{ 02! 02 - 02 {
DW . - S ' -
Tacloban City ‘ ‘
SW - e L. | -
DW g| 200200 - 200| 30| 30 - 30f ‘02! 02 - 02
Tanauan ‘ _ : : i :
sw 12 1641128 - 180] 30} 30 - 30| 021 02 - 02
DW ; B ' .
Tolosa ‘ : C ' ' : :
. SW 17 451 45 - 451 41| 20 - 45 027 02 - 02
P DW 1| 200200 - 200 60! 60 - 601 02! 02 - 02
Tunga - ' o ' )
SW 71 1481100 - 180] 391! 30 - 60| 02| 02 - 02
DW . ‘ L T o
Viliaba : : : : ‘
1 SW 251 "63: 50 - 120] 40! 30 - 60| 02 02 - 02

Notes; The values of “_A\"e. depth, SWL and Sp.Cap.” by municipality are estimated using the weighted average based on
1995 census population in respective barangays at well Jocation. '

SWL=static water leve), Sp.Cap.=specific eapacity, Ave=average, SW=shallow well, DW=deep well and i=free
flowing well _ ‘

Considering the well information, the most productive wells are those with the depth ranging
from 12m to 18m and from 25m to 100m. The good yielding wells have static water level

varying from about 3m to 9mbgs and specific capacity of about § Ipsm to 10 Ipsm. g

Based on the hydraulic characteristics and location of wells in Leyte, aquifers are widely dis-

tributed along Leyte and Ormoc Valleys that originatefrom the Leyte Central Mountain
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Range and flow to Carigara Bay, Leyte Guif and Onmoe Bay. Shatlow well arcas are dislrib-
uted only along the western coastal arcas facing the Visayan Sca. The Miocene and older
rock uniis are widely distributed in the contral part and the island-cdge parts of the province

that are classified as difficuit area for groundwater development.

As ind‘icated‘in Figurc?}.i Main Report, Ormoe Valley is a high yielding potcuﬁal arca
covering the :soultlml"cs_tem pé;t of the provincé. There are ntlmero_us free ﬁowing déeﬁ wells
in this arca. However, the discharge amount from ftée fowing deep well has been decreas-
ing ammally n thp mﬁﬁicipalities of Albuc_rﬁ, Kananga and Merida, and Omnoc Cily. Proba—

bly, the balance between groundwater use and the amount of recharge was collapsed.

Leyte Va]!ey isalso a de\'elopmént potential arca coveriné the eastern lialf-part of the prov-
ince. Tronic water from Leveld well fﬂC—lhlleb may be found in this arca. Accolrdinq to the

water quality exammauon rebult groundwater in th1s area shaws low pll value (acid

' groundwater) rangmg from 59 io 6.8.

As akematwe WatEl’ sources, the untanped sprmgs can be developed for futum use. 1 hese are
the mmt rehable sources for svater supply in the provmce because groundwater quahty has a
serious problgm of ironic watgr. ]:x;stlng sprmg SOUrCes o_f 900 are uutucd for water supply
and most of them originate from the Leyfé Central Mountain Range and the mountain Sys-

teins in the éastc_:rﬁ and western péft:é of the provinlce. The untapped springs of 162 are pro-

posed as ﬁ_uuré. Water sources in the same areas of developed spring locations.

The detailed hydrogeologlcal Lharaclenstlc:. of each munlcnpahty are summanzed in Table
7.6.2, while individual well locatsons w:th techmcal mformatlon are shoun in Figure 7.6.1

individual Well Location and Spe»_xﬁcahon Map, Data Report.
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Additional wells shall be designed cmploying “gravel packed well” with a gravel thickness of
about $0mm or more depending on the grain sizes of aquifers and lﬁzmﬁing capacity, While,
natural gravel paékcd well may be adopted within the areas where well-sorted natural grave)
formation is distributed at the expected aquifer. Such arcas are u;suﬁlly 1he 1££3s{t'ea1i1 areas of
alluvial fans or plains in the proviuce., The apphcanon of such method for chc] 1 m,ll is also
justifiable, since inflow veloeity of groundwatu through the screen is vety low ba.cqu:.c of

minimat pumping rate by means of hand-pump operation.

Generally, shallower well has a hlghcr posmblhly to be uonsh'uc[cd applymg the natural
gravel packed method than the dcepex one in areas formed by roccnt dcposnts This is becauso

the layers at different dcpths of alluvnal plain or fan deposals had been formed by duffcrent

sttuations of transportauon and sadlmcntauon between varied grain s:zcs "The adaptability of

the natural gra\cl p’-*Cde well is expenmentally assumed refcmng to the timited mfonnatmn

such as topography, geology, static water le\'ds, etc., as shown in Table 7.6.3.

- Table 7.6.3 Propoition of Gravel Packed and Naturol Gfavel Packed Wells

Munleipality | po g | Proportion (%) of Level [ Deep Wells .
 (only potential am} \\'el] D'epih Gravel Packed Natural Gravel Packed
Baybay 40m - 20% | 80 %
Hilongos | 4om |  20% .|  80%
Hindang 40 m 0% L 0%
Kananga Csom | 0% 0%

Lp.ammauon on the ef fective gram sizes and umforrmty coefhcicnt by sieve analy51s at the in-

ﬂuemlal aquem (composed of coarse sand and/or fine gravel) should be conducted during
the implementation period. Such analysis and actual well construction results are very helpful

in application of the natural grai’el packed method in future planning.

In Loyte :\'@’al'iey, it is rop.orfed: by DPWH/DEO that numerous deep wells present high Fe
co:itent_s (PNSDW; Fe<].0ppm). The results of groundwalter quality examination, conducted
by t_he PS?T, show their characteristics with s]ightly higher Fe and acid pH. Ironic water
pumped from deep wells is caused by groundwater itself, well materials eluded in acid water,
or combination of groundwater and well materials. There are four cases on water quality

problem in terms of Fe and pH value as shown below.
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{1) Iron concentration is less than the PNSDW (1 ppm) and the pH value of groundwater in-
dicates neutral or alkaline. ‘there is a low possibility of iron contamination through the
future.

(2} Althoughiron concentration is within the PNSDW, groundwater shows an acid pli value.
There is a possibility of iron contamination from steel materials.

(3) Iron concentration exceeds the PNSDW and the groundwater shows neutral or alkaline.
There is iron contamination éaused by groundwater itsclf.

(4) Tron concentration cxcécds the PNSt)W and g:roundwalcr shows acid pH side. Thereisa

possibility of iron contamination caused by groundwater and/or well materials.

Where groundwater has high Fe contents, the Tron Removal Facility shall be additionally in-
stalled. Where the parameter of proundwater indicates acid pH side, the well casing pipe and
screen shall be designed to use anti-corrosive materials, such as anti-metallic (polyvinyl ¢hlo-

ride; PVC) or anti -corrosive metal {stainless steel; SUS) materials.

Generally, shallower m,l! presents wqter quality with alkahmly parameter, This is because

~ the shallow wells are usually conslructed in alluwal plain or fan deposits. The well materials

of the said anticorrosive shall be used for deep wells. The development of deep wells usmg
anfi-coITosive matenals in the provmce is expenmentallj, assumed referring to the limited in-

formatlon such as rc,sults of water quahty evumnahou geology, cte., as shown in Table 7. 6 4.

Water quality examination on Fe and pH parémelers should be conducted during the imple-

mentation period. Such groundwaler quahiy analysxb is very helpful ta deaxgn wellt matcnals

in future p!annmg
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Table 7.6.4 P'roportion of Wells to be Constructed hy Different Malcrinls

o e T e s e e

Muricipality Proposed Pnoporhon (%0) of Level - Dcep \Vclls B j

(ealypotentiaterea) | Well Depth Gl Casing Plpes PVC Casing P:pcs
z;;o—ocan 80 m CT0% - 30%
Carigara - 40m —0 ) 771’730% |
rPalo - 40‘“-“-”-\”--"\ ”.‘-.-..80%- .20%” N
Santa Fe 40m 80 % 20 %
'[_‘anaunan N 40 m._. e ”go %..,.._ . .‘._.20% o
leas_a' | 40 m I R 80% 7 v 720 %m o
Tunga b dom 0% 30%

{2} Spring

Untapped spring sources identified are shown in Table 7.6. 5 ‘Thése data were col!ected and

tabulated meg the qucutlonnmre sheet—untapped sprmg mformatlon format Data Report.

Data also include the parameters of barangay name, owner, dischargc trammlssmn pipelme
length and relative elevation.

Table 7.6.5 Untapped Sprmg Sources ldennﬁed

. Lecation R Untapped Sarmg R
Mumcnpahl;/(uly Baréngay Owner’ Dns(cl;?)r ge l‘(ll;nl]"; Ele\at:or(lnil))lfference '

Buli UK - 100 " NA NA
Osmena Uk | 20 | NA } . NA
(Ahag Hilngos) | UK | 300 | NA | NA
Domagedoc | uk §os00 | oNA P NA
(Kalalot, Matalom) * | UK | 600 | NA | . NA

MonteVede | UK | 02 | 20 |  Na
SmJuan | UK | 02 | 20. - NA
Kabawan | UK | 03 | 30 NA
Hiapnitten | UK | 04 10 NA

‘ Kabalaga}; - ok Cos ST NA
Maium oK | o0s |28, NA
Matamis UK | os | 40 | NaA
Sopa T P PR e T NA
Higuloan UK | 06 | 10 L wNa

R,



Table 7.6.5 llnta]iped Spring Sonrces Identified

(Conl (l) B

) locallon o

\Iumnpaht)f(,lt)

Bar ‘mg'l)

Owner

o 7 N Untappcd S
Discharge
_ges)

T L.*

pnug _
Elevation Difference

Burauen

[EEREE s

A&!guhml
Villa Magasao 7
{Ei.as.on-g. -
lBidlumn |
B;nrigan 7
Jaena |

\.Iaganhan

\1 aypatag
Monterlco

Saba ng

(‘Kabun gaan

Lmtaon

7acanta
Bl!anhuan
Bubon

frelda

Kansungka

Marcos
Ciabo
Kitm
lgang
Carldad.m- "
Kantagno§ -
Pleridad
Sa;; Vcha;\d.o
Takm N
ViltaParia
Cannistogan
'Cadabunan

Catagbacan

;Villa Aurora

\Villa Solidatidad

Pomponan

Buenavnsta ) .
Kagumay- N
Mahoyahay |
Kaplbonégaa“ o

UK
UK

UK

UK
UK
UK

UK
UK
UK

UK
UK

UK
UK

UK‘ -

UK
UK

UK

0.3
08
l(}

!'O._....

10

1.0

1.0

10
1.0
LS
s

‘ 2 0
2.0
2.0

”éo

' 23

2.5

25 |

35

4.5

4

50”” o

lS

lS

20

_2_0
20
20

1.0

15'
lS

NA
NA

B L)) I
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Table 7.6,5 Untapped Spring Seurces kdentified

(Com d)

S PENE S

’\Iumripahtg!( ll\

Location 7

lhrangay

Owner

7 Un!apped Sprmg

) _Diéé'il-a rgc
{ips)

TL.L* 1
(km)

Capoocan

Dagami

Inopacan

Ht!ﬂngos
Hindang

Isabel

{m})

Flevation I Difference

Vllla Rosas
Aﬁﬁogon
Kagbana
Rozas

Toloyao

Lngsongan
Culasian
Iemon
Cabulan -
Manloy -

iBuenavista

rCandag.ara
. e

3 LY
!l\aupunan

\laragondong

Bunog

Tagadtaran

'lobelobe Bast o

UK

..UK

UK

UK

UK

UK

UK
UK

UK
1 oue

. UK IR,
UK

.—— UK -

UK

20
30
30

e
4.0

0s
e —
80
os
0

05

i 30,,,,,,

100

03

05

0 |
08
10

15
3
20
1S
05
08 |
30
os |
05

03

0.4 :

0 L

NA

NA

NA
NA

_Na
(NA
NA

" NA

WA

,V‘NAr

NA

A

Sal\ ac:on ) UK . 0.5 : 04 NA
a“ahon U U]\ 05' . _ 05 . NA
Piaﬂdel o 7 UK o (‘)TJ 03 - NA
Cabungaan 7 UK o 77]07 7 0.8 }\'A
Camonoan - ) lBi( N IO _67 R NA
Capulhan 7 - UK N 71?27 “ R 0 NA
Mindpan | uk | 20 | 20 NA
Baldoza | UK | 300 | 10 | Na
Conbaayon ~ © | UK | 300 12 | ONA
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Linao ol uk ] e b o0 NA
Taotaon | UK 150 | 40 NA
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’\Jacagoco D Ui( - 2015 _ 50 ) NA

NA
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NA




Table 7.6.5 Unl-.{ppe(l Spring Sonrces Tdentified
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e
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A
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L
:
i
l

20
15
R
T
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e
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2
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A
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\'A
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T ONA
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Table 7.6.5 Untapped Spring Sourees Ideuntified

—nrmear== S

(Cont'd)

\lun[capahty/Cll)

L ocahon

Barauga)

Owner

| Discharge
(tps)

Leyte
MMac Arihur

Mahaplag
Matagob

Matalom

San Miguel
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Rt?al
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S'mh Ana
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San Antomo
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. -
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s
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e
e
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%
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T
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S
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o
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NA

NA
NA

.NA. :

Netes: T.LL. - Transmission line length
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- Unknown Data

NA - Datanot

available




1.7 Water Source Development for Medium-Term Development Plan

7.7.1  Detailed Groundwater Investigation Requived

(1)} Groundwater Investigation Required in Leyte Valley
Groundwater in the chain area belween San Miguel and Julita is potable. Other areas in
Leyte Valley encounter groundwater problems both in quality and quantity. Espccally
for quality, the grﬁundwatcr database is necessary to be prepared and studied. Addition-
ally, the construction of at least five (5‘) test wells (depending on the analysis resulis
from dalabase and prospecting) with different debihs shall be done to examine ground-
water quality and yield capacity in the chain area for future groundwater development.
The groundwater inveétigalibn shall ehtail the followings:
D) Grou'ndwater Database
a) Study Arca ,
Tlurtecn{li&) mumc1palmes to cover San Maguel Tunga, Alangalang, Jaro, Santa
Fc Paetrana Palo, Tanauan, Tolosa, Tabontabon, Dagami, Dulag and Julita.
b) Database Parameters S
: @ Well depth, well diameter, stanc \mter level with seasonal vanahon pumping
‘ - water lcvel or draw down, production with operation time, water quahly, com-
pletion year, present utilization (scrvace lev cl), type of pump famhty, ownership,
ete.
- 2) Electrié Prbsﬁeéting
| a) Study Area
The same 13 mumc:palmes s‘hown in item 1)
b) Scope of Survey '
Method; Schlumbergu or Wenner
Sounding Depth; 200m
Sounding Points; 50 points
¢) Study |
Hydrogeologic Section with information of quality and pcrmcablhly .
% 3) Test Deep Wells

: a} Construction Field
Site(s) shall be pointed out after the study on groundwater database and geologic

SUrvey.



b) Specification of Test Deep Well
Number; at least 5 Test Wells .
well Design; well depth of $0m to 150m (expected farget aqulfcn s) wnh \\ell di-
amceter of 250mm and well screen (SUS) length of 15m to 50m

¢) Tnstalied Yestis .
Gc_'ophysipa! Logging; Resistivity (shoit & loifg)
Pumping Test; Time draw-dbwn with maximum discharge of 2,500m/day and
recovery tésl

Water Quality Examination; to include Fe, Mn, pH, SO,‘,'e'tc.

() Study on II) drautic Cycle Balance in Ormoc Valley . _
There are many free-flowing deep wells within Ormoe City arca. Presmtly, thelr free-
ﬂowmg dtschargus are drashcally decreased or stopped. Probably, the hydrauhc cycle
of groundwater has already become imbalance. Without timely groundwater manage-
ment by the plovmce, saline water mtmsmu w:ll oceur in the near future. For this pur-
pose test deep we]ls to SETve as an observauon wclls shall be constructed and studied
hydrogeolog:cﬂly At the same tlme groundwater quality examination for the study on

fertilizer aud wastewater contammatlon shall be mcluded

1) Test Decp Wells
a) Consliucuon Ficld

Site(s) shall be pointed out after the study on gmundwéter database and geologic

survey.

b) Speéi.ﬁcation of Test Deep Well
Number; al least 5 T est Wells
Well Des:gn well depth of 50m to 150m (expe.,ted target aquerb) with \.\cll di-
ametcr of 250mm and well screen (SUS) length of 15m to 50m

¢} Installed Tests ‘
Geophysical Loggmg, Resistivity (:-hort & long)

_ P_umpmg Test; Time _drau -down with maximum discharge of 2,50{)m3[day and

recovery test | |
Water Quality Examination; to include pH, SO, N, P, Hg, Cl, etc,

d) Observation Well

 Water Level Indicator (self or manual recording) shall be installed.



T
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Spacing Allocatton for Level 11 and 11 Wells

The pumping rates required for Level 1 facilitics are fairly lower than that for Level {1 and Hi
systems. The well interference in Level | facilitics need not 1o be studied in terms of spacing
of wells and production rate, since most formations in shallow and deep well areas generally
have cnough groundwater development potential. As Level 11 and HI wells are usually ex-
pccléd to produce larger disc!'mrgc to meel the water demand, the spacing of wells to avoeid
well interference has to be considered. Spacing altocation for Level ILand I wells was ex-

amincd considering specific capacity, pumping rate, and assumed drawdown of lem at the

interference radius for a pumping duratien of 16 hours.

(1) Speeific Capacity
According te the existing well souree information, specific capacity was considered with

ranges from 0.5 Ipsm to 6.5 [psm. To simplify the calculation, an average vatue in each

range is adopted in the caleulation of interference radius.

(2) Pumping Rate
Ti‘hc pumping rate was cstimated by assuming a drawdown of 10m with the average
value of specific capacity and pulm'p operation of 16 hows/day. The formula used to
determine proper well spaciﬁg is the Jacob modified equation. Drawdown at the inter-

ference boundary is assumed at 1om after a pumping duratien of 16 hours.

Table 7.7.1 presents the estimated spacing requirements and number of wells to be con-
structed within a well field of one km?. The spacing interval between adjacent wells to avoid

well interference is planned to be ‘_mm'e than twice the dislances of the calculated interference

radius.
Table 7.7.1 Spacing Arréngcments for Planned Wells
Rangeof . Estimated ; Estimated | R
Specific Capacity Pump3iug Rate | lulerference Radius | Nu“lbl;i{:;‘:\t’?:hfkm, -

(Ipsm) . : - (m'fday) {im) L
0.5- 15 500 - 80 45
1.5-3.0 1,800 120 20
30-45 2,000 ’ . 160 : i |
45.60 2,500 " 200 7

>60 >2,500 | 200 >7
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