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Appendix 1 Officials Conerned, Itinerary of Study Team, and Minutes of Discussion

1-1 Philippine Government and Baguio City Officials Concerned
NEDA (National Economic and Bevelopment Authdrity)

Mr. Jesus Sunga - Director, Infrastructure

Depateent

LWUA (Local Water Utilitles Administration)

Mr. Carlos C. Leane, Jr. - General Manager

Mr. Alfredo B. Espino - Hanager,'Plaﬁning Department
(Project Manager)

Mr. Ednordo C. Santos - Chief, Special Project Division

Mr. Eriberto R. Calubaquib - Chief, Hydrogeology Pivision

Mr. Enrique 0. Gita ~ 0IC, Electro-Mechanical Division

Baguio City

Mr. Ernesto H. Bueno - City Mayor

Mr. Gaudencio Bert Floresca - City Councillor, and Project
Manager

Mr. David G. Borja - City Engineer

Mr, Leonavdo S, dela Cruz - City Administrator

Mrs, Catherine A, Buccat ~ General Services Department,

Public Utilities bivision

Mr. Mac B. Fleres, Jr. -~ City Development Coordinator

BENECO (Benguet Electric Corporation)

Mr, Peter Cosalan -~ Manager
Mr, Efren Banayat —~ Chief Engineer
Mr. Teodoro P, Gway - Accountant

Mrs, Prinsilla A. Basquial

Special Billing Supervision
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1-2 Japanese Basic Design Study Team

Team Leader

Project Coordinator

Sewarage Plaunner

Sewage Treatment
Pacilities

Sewer Systen

Electrical Facilities

Tetsuo Murayama

Norio Shimomura

Kenji Hori

Ikuo Miwa

Masatoshi Momose

Kenichiro Masacka
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Public Sewarage Div., Sewarage
and Sewage Purification Dept.,
City Bureau, Ministry of

Construction
Basic Design Div,, Grant Aid
Dept., Japan International

Cooperation Agency (JICA)

Hippon Jogesuido Sekkei Co., Ltd

Nippon Jogesuido Sekkei Co., Ltd
Nippon Jogesuido Sekkei Co., Ltd

Nippon Jogesuido Sekkel Co., Ltd



1-3  Minerary of Study Team

Date
1984
Feb., 8§

9

10
11

12

13

14

15

16

17

18

19
20

Day

Hed,
Thu.

Fri.

Sat.

San,

Mon.

Tue,

Wed,

Thu.

Fri.

Sat,

Sun,

Mon.

Description

Flight from Tokyo to Manila (PA 011}

Courtesy call on Japanése Embassy, JICA Office at
Manila, National Economic Development Authority (NEDA)
and Local Water Utilities Administration (LWUA)

Travel from Manila te Baguio

Investigate the proposed constructien site and water
pollution status of Balili River

Inter-Team Meeting

Study and analysis of collected data. WMr. Murayama,
team leader, and other two engineers flight from Tokyo
to Manila. . :

lst meeting with Baguio City and LWUA.

Mr. Murayama and others travel from Manila to Baguio,
Confirmation of proposed construction site.

Visit to Bagulo Water District,

Inter-Team meeting and preparation of the alternative
plans,

?nd wmeeting with Baguio City and LWUA.

Sampling of sewage water.

3rd meeting with Bagulo City and LWUA.

Preparation of land surveying and boring.

Signing of the minutes of the discussions.

Carrying out of land sufveying and boring at the
proposed construction site from Feb. 18 to Feb. 24.
Inter-Team meeting and study on collected data.

Survey and discussion with Baguio City on the existing
sewer system.

Study on capability of construction,

Mr. Murayama, team leader, Mr. Simomura and Mr. Masaoka

travel to Manila,

- 179 —



Mar.

21

22

23

24
25

26

27

28

29
1

Tue.

Wed.

Thu.

Fri.
Sat.

Sun.

Mon,

Tue.

Wed,
Thu .

Measurement of Sewage,

Collection ¢f data on construction cost.

Mr. Murayama and Mr. Shiwomura visit to Japanese
Embassy and JICA office at Manila, Mr.Masaoka's flight
from Manila to Tokyo,.

Measurement of flow rate of Balili River.

Collection of data on construction cost,

Investigation of structure of existing treatment
facflities.

Visit to Benguet Flectric Corporation {BENECO).

l1st meeting of the Znd part with Baguio City and LWUA.
Inter-Team meeting,

Preparation of basic design plan and comments for the
existing sewer system,

Study of collected data and preparation of basic design
plan. Investigation of surrounding of drainage stream
basin. &

Znd meeting of the 2nd part with Bagulo City and LWUA.
Visit to NEDA, San Fernando.

Travel from Baguio to Manila.

3rd meeting of the 2nd part with LWUA and Baguio City
at LWUA, Manila.

Vislt to Japanese Fmbassy and JICA office at Manila,
Plight from Manila to Tokye (PR 432)
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1-4 Minutes of Discussion

.
g Ae sy o Io pmy NN T . S re g -3 i
In raszanse o She psguoest of the Sovaonasnt of 2o ART UG-

ent of Japan has sent,
tr;ngﬁ fig Japan’lnternatin Cooperation Agency {(JIGA)

L3 Y

the itachaical pa-

b=
']
1]
21
™
=
ch
ie
a
[S=)

vhich is en officizl agency io

cperation of the Saverrment of sapan, a tzzn hzadad by

Hr. Tetsuo tlurayema, Deputy Chief, Public Seuwesage Div,,

Sewsrage and Sewnge Purificatien Cepi., City dureau, Minis-
vy of Censtruciicn, tg conduct a basic cesign study an t“a-

censiruction Prcject of Sawage Digposal Trzatment Facili-

tieo in Bazguio Lity for 23 days Fryom 8th February to lsi

argh 1584,

The team has carriad & field suTvey end had seéries of dis-
cussions with the Uuverament of tha City of Odoguia, LuUn
(Lzeal Latar Utilitiss Administrution) ard the suthoribies

cancarnad of the Governmeni of the Republic of the Philipe

survey and discussianza, both partiaes”

)
%]
Q
4
o]
0
=
[
13
=]
-
(2}
1]

hova agroed to ezconvmand {0 their respgoetive governmenis

%o exeming the resulis uf tho siudy attached’hereuith/%ﬂ-

ward the raalizetion of ths prsojeact.
.

1dh Fabruary fS&&

B /W%@

:;R‘ \.'.Tf't C‘{n? ’.J’\

Lezadgas, JauThace L,u;;
ries
(- )

. BLFREDU b. cdPLlau
tlanager, Plgnning Dgpartment .
on behalf of General #anager

tocal Wator Utilltles Adminiutratien
Republic af the Philippines
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2e

b, %
{2) safzcuurd the public haalsh of the areas eleng the

Baguia Cliy has tuo separata collecticn syatem for
nanitery wasie end clorm run-of? respectivelv. The
aznitary szusg2 connactad to the eysten io conveysd
thoeyach closad condulia tao the septlc tanla znd shracn
cut’sll. The prolect aime to trzat the senitany se-
wege currently conveyed to the cuifall o? the Rivep

of Balili, Thz sres to he covered hy the neolocd
wiil be 14 Districts of the 25 Oletrieis of Banuio

City as ehown in Anrex 1.
Y

The project will be $mplemented untier the admjalsicae
ticn of Leoenl Wader Uilltlas Ndminisiraiicn (L:UA)
unkil) the c:msz icn af its ccnst:uctinn Wk e
Zaguia Uity will bsap 81) the expenses sthoer then
those t6 ba borns Gy the Srend necassary for the

pensiructicn 2nd operaticn of the project.

Afiar the ccmpleticn of the conatructicn wsvk, itha pro-

Ject will Be handad over to Sagulo Gity ond will ka

adninisteatad, operatad and mainiained by the Cliy.

Tha cest cend eupense nscassary Por tha eperadicn ang
rraintananca o She projact will be bosically covered
by chargz which wlll e iTpnsed upon the wetar consu-
mera af the area covered by the project.. 8agulo City

i) X
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G

7.

D

9.

10.

hzy assurzd hz $2aa that the City il cumpletaly ad-
minlstrate, cperala ond meintain thu'prsject by estab~
aing the colleclicn systen of charge snd tha City
! sudsidizs adsitisnal fund tien neededs The esdl-
mation of tha cosh and expense necossery for the opora- |
tlon and maintanznze of the project is sumnarlzed in
finnax Ii.

Daguia Clty has eggurad tha taan thai the City wlll he
rasponsiblz fer dispoaing of the wasic sludgz vhich
will be generatzad by the projsct that ia roucnlv,ga-
timatezd 2 tona por day In dry basis,

Proposed aita of the praject 1s the land ecquired by
Baguio City naar the boundary of the Henicipality of
La Trinided, Presosed aitz is shown in finpax I11.

Hagulo City haus ascurad the team that the Cliy will ex-
propriats the necassery land and construct the acceas
voad to thz sita (including a small bridga) immediatse
ly upon the aoproval of the Praject by both gavernments.
Tha scceas rnad is ohewn An Annex 111,

Bagulo City hao assurad the team of the complebion of
theeeceas road mentienzd above bafore the siart. gf

cnstruc3ian woclks in thz olio.

Baguio City Y9 ready to allocate the hudgat af 5 mil-
lion poesos (approxlmatélv 75 million yen in curran® ax--
chznge rate) for the implementation of the project
wilch 1a avelilablz in this fiacal.year Januafy "
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12.

13.

1“-

sured the tesm that zha City will pra-

m
9]
bur]
[
|
3
3
frbe
e
g
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[&]
[
il

parz in tha naxt flacol yeor additional budgat regquised
For silz preparatian end othera.

The capsciiy of the praject wlll te difined based en
th= evaluatlien of the population snd waizr supply wiih-
in the orza wentionsd in item 2 ebave. Tie capacity
will be opproximsiely 3 MGD (3 millicn gallans por day
or 11,00C n° par doy),

Oxidation - Ditch Syetam will bo selected for the treat-
wmznt Facility. A comparlson batuzen the sliernative 19

sheown in Annex 1Y.

The team will conugy to the Govarnment of Japon tha do-
glrz of the Covarnment of the Hepunliz of the Phillp-
pines and thz Cl4y of Baguio that the Former takes -

neassary mazsureg to cooperate in implementing the

The CGoverrnmant of the Republic of the Fhilippines cnd
tha CLiy of Zuagulo will toke necoassoy sassured on

cenditivn that the gerond asnlatonca hy th: Governnmend

of Japan ic extznded io the prgject:

conasryction
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2s 10 sapurs land nedasnary for the project
3. to ramova snd denallish the wxisting atrustures
" shown in fnnex 173 _
»~t-ta ramove the houses and pecple living in the site
5. to clzar, i1l and lavel the project site os needed
bafore thé start of the constructian
6. to construst the 3ccass road (mentionad in 1tam 9)
7. 1o pravide other ltems listad in Rnnax VI
8. to encure prompt unloading and cuatoms clasrznca
17 in the Philippinea of imporied matariala end,
equipmant for thz conatruction and also to Pecie
ie infernal transportaticn Far_fhem ‘
S, to exzmpt Japsnase nationals cencaernzd fram cua-
5 tong dutlaesa, internal taxas and ethar fiscal lo-
vizs uhlch may be imposad in the Fhilippines ca
the ceganlasn of the'supbly af materisls ahd ser-
vices far csnstrucSlon, ' _
1. %o provide ond eccord neceasary rpernlesions,
licenaas snd athar authorizatisn required Pop
car>ying out the project.
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 ANREX 11 RCUGH ESTIMATIGN GF CPERATIGN AND MAINTENANCE CUST

Labor P £0,000/year

Power # 1,500,000/year
Chemical $  320,000/year
Repair & Others 2 1,000,000/year

TOTAL ¢ 2,900,000/year

NGTE: Pouer cost cen be Teducad depending on negotiatian
aof special rate, similar to EBaguio Water Oistirict,
befwean the City of Eaguio and Benguet Electrlc

Cooperative,

jlﬂ?—



Existing atructure of (1) (2) (4) (5) (8) \\.‘_ ‘O,

and (7) will be removed by Bagulo City T e
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ANMNEX IV A COMPARISTH BETLEEN PULSIBLE ALTEANATIVE

High-Rata Trickling _
Filter Gxidation Ditch

1. Expected Effluent Water Quality
o EUD Removal £5 - 75% 80-50%

o Appearance Muddy White Clean

2, Environment Impact to the Surrounding Area
Offensive Gdor Cffensive Odor
Filter Fly Roise

(but will not be sufficient to
be cansldered es nuisancs)

3. Problems in Maintenance

9 Gecurence of troubles affected by the Nitrificatien

o Scum fleating in thz o Avoidable by
final gedimezntation denitrification

@ Bulking
o Muddiness of eifluent
0 FH reduction of effluent

0 Reliability to the fluctuation of influent flow
and BOD loading ~ fair ~ good

Lo Land Reguirement
~ mogerata ~ large

5. Operation & Malnteznance Cos: Approx. P2.5H P2,2H4
(per year)

A F
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ANMEX Vo ITEMS WHCEE CoST WILL 8. EURNE 8Y THE GOVEARMMENT

GF JAPAN

NAME GF MAIN FACILITIES

Inflow Pipe

Grit Chamber

Main Pumping Station
Primary Sedimentation Tank
GUxidation Ditch

final Sedimentatien Tank
Chlorination Tank

Slﬁdge Thickener

Siudge Storage Tank

l Sludge Orying Bed
Sludge Pumping Rcom
Administrative Building

Gthers
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ANREX V1 ITEME LHUSE CUST WILL EE BURNE BY BAGUIG CITY

1.
2,
=N
L,

L
L

6.

7.
a.

Water supply mains to the site

Elactrical power main line to the site

Telephone lines to the aite

Exterior facilities and landscaping
Provision of space necessary Eor'such construction as
temparary officz, working erea, atqckyard and others
furniturz, carpeta, curtains and other furnishings in
Agministration Gffice

Maintenance and cperatian cost and expanse of tha project
Rehabilitatlon and expansion cost and expense for sewage

pipe lire
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1-3 Site Investigation for Confirmation of Basic Design

1-3-1 Japanese Baslc Design Study Team

Team Leader

Project €oordinator

Sewerage Planner

Sewage Treatment

Facllities

Electrical Facilities

-
.

Tetsue Murayana

Norio Shimomura

Kenji Horil

Ikuo Miwa

Kenichiro Masacka
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Public Sewerage Div., Sewerage
and Sewage Purification Dept.,
City Burecau, Ministry of

Construé¢tion
Basic Design Div., Grant Aid
Pept., Japan International

Cooperation Agency (JICA)

Nippon Jogesuido Sekkei Co., Ltd.

Nippon Jogesuido Sekkei Co., Ltd.

Nippon Jogesuldo Sekkei Co., Ltd,



1-3-2
Date

1984
April 22

23

24

25

26

27

28

29

Itinevary of Study Team

Day

Sun.

Mon.

Tue.

Wed.

Thu.

Fri.

Sat,

Sun.

Descripticn

Flight from Tokyo to Manila (PA 015).
Courtesy c¢all on Japanese Fmbassy and JICA Office,
Travel from Manila to Baguio

The first meeting with Bagufo City (Briefing of the
report).

The second meeting with LWUA & Bagufo City (Briefing
of the report and conference).

Mr. Murayama, team leader and Mr. Shimomura travel to
Manila,

Other member investigation of project site.
Mr. Murayama and Mr. Shimomura.and'visit Japanese
Embassy and JICA office and flight frem Manila to

Japan,

Other member vistt St. Thomas, reservoir construction
SitE¢

Travel from Baguio to Manila

Flight from Manila to Tekyo (PR 432).
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1-3-3 Minutes of Discussions

At the requzat of the Government of the Republie¢ of
the. Phillippines, the Eovernment of Japan has sent a tean
to carry.aut the Basic Design Study for.the Construction
Project of Sewage Disposal Treatment Facllities iﬁ‘Baquiur
Gity through japan International Cuopgratlon Agency

{a1ca) for_Z) days from 8th February to 1st March, 41984.

As a result of the study, JICA has prepared the.
Oraft Heport of thz Basic Design Study and has sent a
team to subﬁit énd explain the Report From ?an-tu 29th

. April, 198b.

— ———

the Repbft;'lﬂajor:palnfs of understanding are summa-

rized in the attachment.

e
_ MR, TETSUOQ FURAYAMA :
" Leader - Mayor

Jdapanege  Study Team
JICA

"On behslf of General Manager

" Local Water Ut1litiza Adalalstration
Republic -of "the Philipplaes
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ATTACHMENT ;

1. The Fhilippines side has principally agreed to the basig
design propUSed -in the. Report except for pqssible minor
change 1n the selectlon between the vartlcal type surface
aerator as aga‘nst the p:npased horizcntal typa taking
Into account the energy cost- for each type.:

2. The Clty af Baguio will complete the cunstruction of the
- ‘atceas road and ‘site preparatiun tefore htartlng the cona-
truction of the Project that 1s suppesed to be Novewber
"1984, The access road can be tamporary structure during
. the cunstruction period of the Project. The tenporarv
. access raad should anable the transpurta*icu af bheavy
constructicn machinery (maximum 10 tons) to the site.

The City aof 8aguio will allocate the. necessary budget
in Fiscal year 1984.

3. Tha Gity of Gaguio wil} comolete (1) Uater and Pomer sHup~
ply to the slte, (2) Laying af inflou pipe to the site
and regalre af existing prlmarq pipe lnes ‘before stapt-

ning the test Tun gf the Project that is supposed to ba
January 1966,

4. The City of Bagulo will immedilately atart and camplate as.
2000 as possible the construction menticned belou aFter
the conpletian af tha item 2 and 3 shove:

(a) RAccess road (permanent)

(n) Renalr of existing pipe line network
{c) . Gate and Fence

{d) Landscapiqg

(e) Teléphdne'llne

5. 'Timing'medtioned in item 2 3nd 3 above i@ based on
the cnndition that the Note for the Project ia gigned
and exchanqed by bath Guvernments in June “1984,
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Appendix 2 Results of Field Measurement
1. Present Sewage Flow Discharged from Balili River Basin
1-1 QObjectives

{1} To ohtain Information on the dally sewage flow discharged from
the Balili River basin as a reference to determine an appropriate

capacity of the sewage treatment plant,

{2) To investigate the variation of sewage flow,

1-2 Measurement Points

The existing seweragé system 1s divided into twd ' ' such collection
systems, WMaln sewers for these collectlon systéms join after reaching
to the Balili River, Heasuremeﬁt of sewage flow should be conducted
downstream of the junction point of the main séwers., However, it was
‘concluded that sewage flows at present and when existing sewers have
been Improved or expanded cannbt be éstimated using the data from
several distinet pofnts of sewers, Field survey revealed the present
situatfion of sewers fincluding overflow of sewage from manholes to
creeks and damaged main sewers at the end of the sewer system at the
end of sewer system near the Balili River. The measurement of sewage
flow was carried out at a point on the Balilf River beside the
Sanitary Camp Office, just. downstream of the built up area of the
city, 7 '

1-3  Measurement Date
Feb, 22, 08:00 to Feb. 23, 08:00
[-4 Cross Section of the River at Flow-Rate Measurement Point

See Pigure 2-]
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Fig. 2-1 Cross Section of the River

Cross section of the river at measurement point

water }

-

e

Ao

P

(A.M. 8:30)

Cross sectional area below

)
(2)
3)
(4)
(5)
(6)
(7
(8)
(9

0.0?mﬁ

Section

left bank

0 é:%§£?4~-

S.O#m

flow direction
Balili River . Z

right bank Sanitary

2.5 m

o e g o F e

® @ @|@

Section (B)
2,5 m

camp offig

&: flow velocity
measuring point

1/2 x {0.51
/2 x (0.51
1/2 x (0.55
/2 x (0.53
1/2 x {0.45
£/2 » {0.33
1/2 x {0.29
1/2 x (0.23
1/2 x 0.14

+
+
+
+
+
+
+
+

X

0.07)
0.55)
0.53%)
0.45)
0.33)
0.29)
0.23)
0.14)
0.2

X

X

X
X
X
X
X
X

water level

0.5
0.5
0.5
0.5
0.5
0.5
1.0
0.8

0.145
= 0.264
= 0.270
- 0.245
0.195
= 0.155
= 0.260
= 0.148
0,014

1
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at 08:30

Sub-total 1,120 mzz Section

(A)

Sub~-total 0.577 m2: Section

()

Total 1.697 m® % 1.70 m”




1-5 Measurement of Water Level and Flow Velocity

Measurement of water level in the river was conducted évéry hour from
08:30 to 18:00 on Feb, 22. Flow velocity was also measured at the
same time as water'iével measurement at the two points shown in Figure
1-1 using a current meter. Water lével measurément was carrfed out
during the period from 19:00 t6 22:00 on Feb., 22 and from 05:00 to
07:00 on Feb. 23.

1-6 Results of Measurement of Flow of the Balili River

Tt was observed that there wefe piles of refuse disturbing.the fléw of
the river and that there was sedimentation of sludge. The bottom of
the river was under anaerobié¢ condition giving off methane gas and
there were mosquito and other larvae. A considerable change of water
quality caused by variations in sewage flow was noticed between morn~

ing and afternoon,

1-6~1  Flow Veiocity (see Figure 2-2)
Cross section (A) (point near the left bank) : varied in the range
0.10 mfsec to 0.17 nmf/sec, having recorded maximum ané minimum flow

velocities at 14:00 and 09:00, respectively.

Cross Section (B) (point near the right bank) : Most flow velocities
were within the range 0.10 mfsec to 0.11 m/sec with a minimum of 0.09
nfsec at 14:00,

1-6-2 Water Level (see Figure 2-2)
Variation In water level throughout_the day to that measuved at 08:30

‘was within + | cn, The flow rate was affected by flow velocity and

not by the change of water level because of the large cross section,
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1-6-3

Flow Rate (see Figure 2-3)

Measured flow rate ranged from 0.19 m3/sec to ©.22 m3/sec {700
m3lhour to 800 m3lh0ur). The variation 1in flow rate was
proportional to the flow velocity at cross section (A) and maximum
flow rate occurved at around 14:00 with the most deteriorated water

quality.
In the calculation of daily flow, flow rates for the peried from 23:00

to 05:00 the following day were assumed to be the same as that at
09:00, which was the lowest rate.

The following table shows estimated daily flow of the river by aggre-
gation of hourly flow rates throughout the day.

Table 2-1 Estimation of Daily Flow of the River

Time Flow Rate Tine Flow Rate Tinme Flow Rate
(m3lhour) (m3lhour) (malhour)

08:00 813 19:00 803 06:00 | 813

09:00 652 20:00 799 07:00 | 810

10:00 724 21:00 796

11:00 770 22:00 788 18,042 m3lday

12:00 864 23:00 652 Total | *

13:00 832 24:00 652 18,000

E4:00 929 01:00 652

15:00 792 02:00 652

16:00 756 03:00 652

17:00 734 04:00 652

18:00 803 05:00 652
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Table 2-2 Data Sheet for Measurement of Flow Vé!oéity and Water Level

Flow Velocity Formula V = 0.117 K + 0.021
Heasured Polnt : Beglde Sanitary Camp Office

Cutrrent Merer Reading Ctdéé Sectional Area  Flou Rate
Time Variation of {A) (B) {A) m2 (B) m.2 mslsee
Watrer Level Flow Leftr Bank Flow Righr Bank m3lsec' ' mjlsec mSIhour
Feb. 22, 1984
1. 08:30 0.00 e 1:23 1:40 1.220 o> 0.577 o° 0.266
(08:00) 20.00 nfs 0.14 /s 0.12 mfs  0.157 w /s 0.069 /s 813
2. 09:00 +1.00 1:56 1:48 1.145 0.692 0.181
19.0 0.10 0.11 0.115 0.066 652
3. 10:00 +1.50 1:37 1:55 1.158 0.615 0.021
18.5 0.12 0.10 0.139 0.062 224
4, 11:00 -1.00 1:24 1:48 1.095 0.552 0.214
21.0 0.14 0.1t 0.153 0.061 770
5. 12:00 +0.50 1:15 1:54 1.133 0.590 0.240
19.5 0.16 0.10 0.181 0.059 864
6. 13:00 0.00 1:18 1:46 1.120 0.577 ©0.231
20.00 0.15 0.11 0.168 0.063 832
7. 14:00 40,70 1:08 1:46 1.138 0.595 0.258
19.3 0.17 0.11 0.193 0.065 929
8. 15:00 +1.00 1:25 1459 1,555 0.602° - 0.220
19.0 0.14 0.10 0.160 0.060 792
9. 16:00 +0.20 1:23 o 2:04 1.125 0.582 0.210
19.8 0.14 0.09 0.158 0.052 756
10. 17:00 0.00 1:32 1:5¢9 1.120 0.577 0.204
.20.0 0.13 0.10 © 0.H46 0.058 734
11. 18:00 -0.50 _ 1.108 0.565 0.223
20.5 0.14 0.12 0.155 0.068 803
12, 19:00 ~0.40 1.110 0.567 0.223
20.4% 0.14 0.12 0.155 0.068 803
13. 20:00 -0.60 - 1.105 0.562 . 6.222
20.6 0.14 _ 0.12 0.155 6.067 799
14. 21:00 ~0.90 1.098 0.555 0.221
: 20.9 0.14 0.12 6.154 0.067 796
Feb. 23 _ .
15. 20:00 -1.00 ' ' 1.095 0.552 0.219
20.0 0.14 0.12 T 0,153 0.066 788
16, 05:00 -1.00 1.0%5 0.552 T 0.219
21.0 0.14 ' 0.12 0.153 ¢.066 . 788
17, 06:00 0.00 ' ' 1.120 0.577 0.226
20.0 0.14 0.12 0.157 0.069 313
18. 07:00 -0.20 1.115 0.572 0,225
: 20.2 0.14 0.12 0.156 0.069 810
19. 08:00 -0.40 . 1.110 0.567 0.223
20.4 0.14 0.12 0.155 0.068 803
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2. Water Quality Examination
2-1 Objectives

(1) To obtain information about the extent of water pellution in

creeks in the city.
(2) To ascertain quality of effluent overflowing from manholes.

(2) To investigate comparative sewage quality of the c¢reeks and to
forecast quality of influent to the sewage treatment plant.

(3) To determine the approximate assimilative capacity of the Balil{

River.

(4) To obtain information about water quality 1in the drrigation
channel in La Trinidad,

2-2  Preliminary lnvéstigation

A preliminary survey and water sampling were carried out on Feb, 15th
and l6th, respectively, under the constraints of allowable time for
the.survéy and inconvenient location of labOratory.:.Thirteen sappling
points (see Figure 2-4) were selected in consultation with city staff
members., During the preliminary survey,.measuréments of water tempe-
rature, ORP and pH were taken. Table 2-3 shows the measuring points

éand the results of measurement,
Because water quality In the river is most deterforated in the after-

noon, a supplementary ORP measurement was taken at around 14:00 on
Feb. 24th,
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Table 2-3 Water Sampling aﬁd Field Measurement Points

Date : Feb. 15, 1984

Feb. 24, 1984

Sampling and Measurement
Point

Results of,Prelimiﬁary_
Survéy (Méasuvement)

Remarks

Water : ORP (mv) ! pH
Temp.,

(A) Creeks in Baguio Gity

No.l Teachers' Camp. 19 °C - 50 7.46
No.2 Brookside ' 22.5 104 8.04
Ne.3 Magsaysay Bridge 23 - 18 7.5?
No.4 Magsaysay Private Road 22 - 80 7.66
(B) Effluent Overflowing
from Manholes

No.5 Naguilian & Kayang 21 - 220 7.11
No.&6 Pinas Hotel
{C) Sewage in Sewer
No.7 Sanftary Camp/ 22 - 150 7.37

Trancoville _
Ho.8 Pines Hospital 21 - 220 7.01
(D) Wacter of Balili River
No.9 Besfde Sewage Treatment 25 - 140

Plant {08:00)
No.10 Beslde Sewage Treatment

Plant (09:00)
No.ll La Trinidad (09:50) 25 - 10

No.12 La Trinidad (10:50)

(E):Irfigation Water
No.13 Irrigation Channel
in La Trinidad

Creek
Spring Water
Creek
Creek

Laundry Water

Effluent from
manhole

Measured at
14:00
raw sewage

Raw Sewage
Measured at
14:30
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2-3 Procedure to Estimate the Assimilative Capacity of the Balili River

During the preliminary survey, self-puriffcation of the river was

observed in the promotion of sedimentation of suspended solids.

This observation involved water sampling and flow rate measurement at

two points: beside the sewage treatment plant and at the entrance of

La Trinidad,
Fig.2-5 Relationship Between the Two Selected Points

Pobulacion of
La Trinidad

P

Sampling Point

National
Road

Balili River

Beside the Sewage Treatment
~ Plant
’/j;i>\\\

“Urban Area of Baguio City

DBistance apart: about 2 km
Average flow velocity : 0.3 mfsec. (1,080 m/hour)
Assuning 1,85 hours {1 hour and S50 minutes) of run-off time between

the two points, the following times were established.

No. 9. Beside S.T.P. 08:00 No.ll La Trinidad 09:50
No.10. " 09:00 No.l1?2 " 10:50

2-4 Measurement of Fiow Rate

Measurements of cross section and flow velocity were ¢onducted on Feb,

I6th. Almost the same flow rate at both points was obtained within a

range of 0.3 mslsec to 0.4 malsec.
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2.5 Water Quality Indices

Although the number of BOD tests was limited because of the’l&ck of
adequate laboratory facilities in the Philippines and because of delay
due to transportation of samples, sampiés vere t.'ake:r_l during the morn-
ing. Water quality indices covered to meet requi_remeri-fs for this study
are the .fol‘lc':wing: | ' .

pH, BOD, COD, SS, TN, NHS—N, Cl™, coliform group bacteria,

2-6 Results of Water Examination

The following table presents the results of water quality analysis.
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Appendix 3 Capacity Calcutation Sheet for Baguio Sewage Treatnﬁent Plant

3-1 OQutline of Plant

3-1-1 Fundamentals
1) Yame Baguio City Sewage Treatment ?lant
2) TLocation _ Luchan Valley, Baguid City
3) Site Avea ’
4) Ground Level Present ~ 1,378 m (Average)
Planned - 1,379 m
5) Surrounding Land Use North - Field
Fast ~  Residential Area
West - Field
South -  Residential Area
6) Sewerage System Separate System
7) Treatment and Pisposal
System Sewage - Oxidation Ditch Process
Sludge - Thickening — Storage ~ Prying
8) Receiving Water Body Name -  Balili River (Bayangan River)
High Water Level '
- 1,377 m -
Planned Discharge Wateéer Level
- 1,377 m :
3-1-2 Basie Figure
1} Planned Sewage Flow
Item mBIday m3lhr m3lm1n malsec
Planned Daily
" Maximum Flow 8,600 358 6.0 0.100
Planned Hourly ‘
Maximum Flow 17,200 717 11.9 0.199
2) iInfluent Vater Quality and Perfornance
It Influent Primary Treatment  Secondary Treatment Overall
en Removal Effluent Removal  Effluent Remrcoval
ngfl z mg/1 4 _ mg/1 Z
BOD 200 39 140 78.6 30 85
S8 200 40 120 75 30 85
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3) Loading on Main Facilities

ITEM

BOD 58

Primary Treatment

Inflow 8,600 x 200 x 1075 8,600 x 200 x 10°
= 1,720 = 1,720 '
Removal 1,720 x 0,30 1,720 x 0.40
= 516 = 688
Secondary Treatment
Inflow 1,720 - b16 1,720 - 638
= 1,204 = 1,032
Removal 1,462 ~ 516 1,462 - 688
= 946 = 774
Qutflow 1,720 x 0.85 1,720 x 0.85
= 1,462 = 1,462
4} Sludge Generaticn
{a) Raw Sludge
Molsture Content 98 %

(b)

(c)

Dry Solid
Sludge
Excess Sludge

Molsture Content

Dry Solid

Sludge
Thickened Sludge
Moisture Content

Dry Solid

8,600 x 200 x 0,40 x 10 > = 688 kg/day

100 -3

] 3
688 x 1—0—0_—-—98 x 10 = 34.{’! [ 1] Iday

99.3 %

8,600 x 120 x 0.75 x 0.7 x 1073
= 542 kg/day

100
100" - 99.3

3

542 x x 1073 = 77.4 n>/day

97 %
688 + 542 = 1,230 kg/day
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Sludge

{d) Sludge Cake
Hoisture Content

Dry Solid

Sludge

3-2 Sewage Treatment Facilities

3-2-1

3-2-2

Inflow Pipe

Present Ground Level
Planned Ground Level
Pipe Size

Gradient

Pipe Bottom Elevation
Full Pipe ¥Flow

Full Pipe Velocity
Water Level in a Pipe

&érit Chamber
Type
Planned Flow

Objective Particle
for Removal

Overflow Rate
Required Surface
Effective Water Depth

Average Veloctity
Chamber Width

Chamber Length

Quantity of Flow

1,230 x i

160

00 - 97 % 10

78 %

100

1230 % 155 78

$ 600 mm
2.5/1,000

.Parallel Flow

-3

P

= 41.0 m3/day

x 1077 = 5.6 m>/day

17,200 m3/day = 0,199 malsec

1,800 m3lm2;d3y

17,200 + 1,800 = 9.6 n2

0.30 m
0.30 m/sec
9

- 2.21'm

0.199
0.3 x 0.30

9.6 + 2-21 = 4-34 m

© 0.2 mm (Settling Velocity: 0.021 m/sec)

Twe Including one sfandby
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3-2-3

Dimension
Surface
Check

Overflow Rate

Avetage Velocity

Primary Sedimentation Tank

Type
Planned Flow
Sedimentation-Time
Required Volu@e
Overflow Rate
Required Surface
Effective Water Depth
Welr Rate
Required Wedr Length
Quantity
Bimension

Volume

Surface

Welr Length
Check

Sedimentation Time

Overflow Rate

Welr Rate

2.20 x 0.30

H2.20mxL4.30mxD0.30m

2.20 x 4.30 = 9.46 m’

17,200 + 9.46 = 1,818 n /m’.day

0.19%

Radial Flow Ctrcular Tank

8,600 m>/day = 358 mo/hr

2.0 hr

358 x 2.0 = 716 m°
35 mBImz.day_
8,600 + 35 = 246 m2
716 + 246 = 2,91 m
200 mafm.day

8,600 + 200 = 43.0 o

One (Existing)

6 21.3 m (70") x D 3.60 m
174 x 3.14 x 21.34% x 3.60 = 1,287 m

174 % 3.14 x 21.34% = 357 p’

3.14 x 21.34 = 67.0m

1,287 + 358 = 3,59 hr

8,600 + 357 = 24.1 m-/m’.day

8,600 + 67.0 = 128 m>/m.day

—212—
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3-2-4 Oxidation Ditch

Type Recirculation Flow
Planned Flow 8,600 m3fday = 358'm3lhr
~ Inflow BOD Loading _ 1,204 kg/day
BOD-SS Leoading 0.055 kg/s8S-kg.day
BOD Volumetric Loading 0.20 kg!ma.day
MLSS 3,500 ng/1
Sludge Age 18 days
Aeration Time 18 hy
Sludge Return Ratie 100 %
Required Volume Based or BOD-35 Loading
204 = 6,255 m>
3,500 x 10 7 x 9.055'

Based on B0D Volumetric Loading

1,204 + 0.20 = 6,020 w

Based on Sludge Age

8,6003T5530 x 18 % 6,192 m3
Based on Aeration Tide
358 x 18 = 6,444 m>
Quantity : Four
Dimension W10,00 m x L 56.00 n x D 3.00 n
Volume ‘ (3/4 x 3.14 x 10.00% + 10.00 x 46.00)

X 3.00 x 4 = 6,462 n°
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3-2-5

Check

BOD-$S Loading

BOD Volumetric Loading
Sludge Age
Aeration Time

Final Sedimentation Tank
Type

Planned Flow
Sedimentation Time
Required Volume
Overflow Rate
Required Surface
Effective Water Depth
Weir Rate

Required Weir Length
Quantity

Dimensicn

Volume

Surface
Welr Length
Check
Sedimentation Time
Overflow Rate

Welr Rate

1,204

6,462 x 3,500 x 1073

= 0.053 kg/$S-kg.day

1,204 + 6,462 = 0.186 kg/m>.day

6,462 x 3,500

8,600 x 140 ~ 8.8 days

6,462 + 358 = 18.1 hr

Radial Flow Circular Tank
8,600 m>/day = 358 w /hr
3 hr

358 x 3 = 1,074 n°

25 m3lm2.day

8,600 2 25 = 344 m’

1,074 + 364 = 3.12 m

120 mglm.day

8,600 » 120 = 71.7 m
Two

$ 15,00 mD 3,20 m

174 x 3.14 x 15.003 x 3.20 x 2

= 1,130 n’

2 3
174 x 3.14 x 15,00 x 2 = 353 m
3,14 x 15.00 x 2 = 4.2 o .
1,130 + 358 = 3.16 hr
8,600 + 353 = 24.4 o /n’.day

8,600 + 94.2 = 91.3 m>/m.day

—24-



Check
Thickening Time 127 + 4.7 = 27.0 hr
Solid Loading 1,230 + 42.5 = 28.9 kglm2.day

3-3-2 Sludge Storage Tauk

Type Rectangular Tank
Planned Flow 41.0 mslday
Storage Time 2 days
Required Volume 41.0 x 2 = 82.0 n°
Quantity Oue
DBiwension W6.00mxL6.00mxD 2.50m
Volume 6.00 x 6.00 x 2,50 = 90.0 m°
Check
Storage Time 920.0 » 41.0.= 2.2 days
3-3-3  Sludge Drying Bed
Type .Covered Air Drying Bed
Planned Fiow 41.0 malday ‘
Dryiung Time 15 days
Thickness of Siuvdge Layer 0.30 m
Required Area 516?§%}3§-= 2,050 n’
Quantity Fifteen
Dimension W1ll.00 m x I, 13.50 m
Area 11.00 x 13.50 x 15 = 2,228 0’
Check N
Drying Time 2422%T§62i§g = 16,3 déys
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3-2-6

Disinfection Tank

Type

Planned Flow
Contact Time
Required Volume
Quantity

Dimension

Volume
Check

Contact Tine

3-3 Sludge Treatment Facilities

3-3-1

Sludge Thickener
Type
Planned Flow
Planned Solid
Thickening Time
Required Volume
Solid Loading
Required Surface
Effective Water Pepth
Quantity
Dimension
Volume

Surface

Hdrizontally Baffled Flow
Rectangular Tank

8,600 m/day = 6.0 m>/min.

15 min,

6.0 x 15 =90.0m

One

3

W2.00x%L 6.00m x4 channels

P 2,060 m

2,00 x 6.00 x 4 x 2.00 = 96.0

96.0 + 6.0 =

16.0 min.

3

Radial Flow Circular Tank

34.4 + 77.46 = 111.8 n°/day = 4.7 /e

1,230 kg/day

24 hr

4.7 x 24 = 13 m

30 kg/mz.day

1,230 + 30

i

113 + 41.0
Two

$5.20 m x D
1/4 x 3.14 x
1/4 x 3.14 x

— 215 -
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41.0

2,76 m

3.00 m
2

5.20" x 3.00 x 2 = 127 w

5.202 x 2

= 42.5 m2

3
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