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U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT 

USAID / Philippines FXK No.: 632-521-5241 
APO AP 96440 Tel. No.: 632-521-7116 

USAID 

' 1 U i l l?  

ACTION MEMORANDUM FOR THE BUREAU ENVIRONMENTAL COORDINATOR 

FROM : Kenneth P. LuePhang ,vL ,': L 9- ./ 
Office of Capital Projects Environmental Officer 
USAI~/Philippines 

SUBJECT : Philippine Capital Infrastructure Support (PCIS) 
Project No. 492-0458 
Environmental Assessment Study for the 
Establishment of 19.8 MW Diesel Power Plant in 
Cagayan de Oro City (CDO) 

Action Requested: That the Bureau Environmental Coordinator 
(BEC) sign the space provided in this request indicating her 
concurrence on the Environmental Impact Study (EIS) for the 
establishment of a $8.9 million, 19.8 MW (3 x 6.6 MW) diesel 
power plant in Cagayan de Or0 City (CDO). The generating plant 
will be located on a 2.35 hectare lot in Tablon, CDO and kill 
supplement the power base load supply of the area covering CDO, 
and the towns of Tagoloan, Villanueva, and Jasaan. The plant 
will use medium-speed, U.S. made engines, and auxiliary 
equip~ent, and bunker C fuel. 

Background: The PCIS Project consists of financial assistance 
to mobilize public and private resources through 
private-sector-led-growth to meet priority Philippine 
infrastructure needs constraining economic development. The 
types of subprojects eligible for financing under this program 
are concentrated in key sectors ofpower, telecommunication, 
transportation, construction and environment. 

One of the subprojects identified for PCIS funding is the $8.9 
Million CAGAYAN Electric Power and Light Company (CEPALCO) 
Power Generating Project (CDPP). The CDPP shall consist of 
three units 6.6 MW four-stroke, U.S. made turbocharged engines 
with rotating trunk pistons. The plant will.-,have an initial 
19.8 MW generating capacity, and will be fueled by Bunker C 
fuel. It shall be located in barangay Tablon approximately 
8.75 km. east of Cagayan de Or0 City. Attachment A shows the 
proposed location of the project. 



The CPGP was c o n c e i v e d  i n  r e s p o n s e  t o  t h e  s e v e r e  e l e c t r i c  
e n e r g y  c r i s i s  b e i n g  e x p e r i e n c e d  i n  N o r t h e r n  M i n d a n a o  I s l a n d ,  
P h i l i p p i n e s .  The power  c r i s i s  s t a r t e d  i n  F e b r u a r y ,  1 9 9 1  w i t h  
1 0 %  f o r c e d  c u r t a i l m e n t .  T h i s  was i n c r e a s e d  to  3 5 %  i n  O c t o b e r ,  
1 9 9 1  and  t h e n  t o  5 0 %  i n  December ,  1 9 9 1 .  C o n s e q u e n t l y ,  a  number  
o f  p o w e r - d e p e n d e n t  f a c t o r i e s  were e i t h e r  s h u t d o w n  o r  f o r c e d  t o  
o p e r a t e  i n  a  l i m i t e d  s c a l e ,  a n d  h u n d r e d s  o f  f a c t o r y  a s  w e l l  a s  
f a r m  d e p e n d e n t  j o b s  w e r e  l o s t .  

T h e  Mindanao  power c r i s i s  was a t t r i b u t e d  t o  t h e  m a s s i v e  d r o u g h t  
b r o u g h t  by t h e  E l  N ino  phenomenon,  a n d  t o  t h e  i l l e g a l  l o g g i n g  
o f  t h e  w a t e r s h e d  s u r r o u n d i n g  L a k e  L a n a o .  W i t h o u t  t h e  t r e e s ,  
t h e  w a t e r  r e t e n t i o n  c a p a b i l i t y  o f  t h e  L a k e  L a n a o  w a t e r s h e d  
g r e a t l y  d i m i n i s h e d .  S i n c e  more  t h a n  7 7 %  o f  t h e  P h i l i p p i n e  
N a t i o n a l  Power C o r p o r a t i o n  (NPC) e l e c t r i c  power  g e n e r a t i n g  
c a p a c i t y  i n  Mindanao  d e p e n d s  o n  h y d r o  p l a n t s ,  most o f  them w e r e  
o p e r a t e d  u n d e r  c a p a c i t y  or s h u t d o w n  b e c a u s e  o f  l a c k  o f  w a t e r  
s u p p l y  

CEPALCO d e c i d e d  t o  e s t a b l i s h  t h e  CDPP t o  a u g m e n t  t h e  NPC 
e l e c t r i c  e n e r g y  s u p p l y  i n  N o r t h e r n  Mindanao  a n d  s e r v e  t h e  n e e d s  
o f  CDO's i n d u s t r i a l  a n d  b u s i n e s s  a s  well as h e a l t h  s e r v i c e s  o f  
t h e  c o m m u n i t y .  CEPALCO r e c e n t l y  o r g a n i z e d  a  s i s t e r  comp,any, 
t h e  N o r t h e r n  Mindanao  E n e r g y  C o r p o r a t i o n  t o  d e v e l o p  a n d  manage 
t h e  CDPP. 

D i s c u s s i o n :  T h e  i m p l e m e n t a t i o n  o f  t h e  CDPP w i l l  h a v e  n o  
s i g n i f i c a n t  e f f e c t  o n  t h e  e n v i r o n m e n t .  Our a s s e s s m e n t  i s  b a s e d  
o n  t h e  r e v i e w  o f  t h e  E n v i r o n m e n t a l  I m p a c t  A s s e s s m e n t  S t u d y  d o n e  
by a  l ~ c r l  c o n s u l t i n g  f i r m ,  E n v i r o n m e n t a l  P r i m e  m o v e r s  o f  A s i a ,  
I n c . ,  and  i n t e r v i e w s  w i t h  k e y  o f f i c i a l s  o f  CEPALCO. 

The  p r o j e c t ' s  c o n s t r u c t i o n  a n d  o p e r a t i o n  w i l l  a f f e c t  f o u r  
e n v i r o n m e n t a l  c o n c e r n s  i n  t h e  p r o j e c t ' s  s i t e ,  n a m e l y ,  1) 
g e o l o g y  a n d  t e r r a i n :  2 )  t h e  a i r  q u a l i t y  i n  t h e  i m m e d i a t e  
v i c i n i t y  o f  t h e  p r o j e c t :  3 )  h y d r o l o g y  a n d  w a t e r  q u a l i t y :  a n d  4 )  
t h e  s o c i o - e c o n o m i c  e n v i r o n m e n t .  

T h e  p r o j e c t  s i t e ' s  t e r r a i n  is  f l a t ,  a n d  a l m o s t  a t  t h e  same 
g r a d e  a s  t h e  n a t i o n a l  h i g h w a y .  The p r o j e c t ' s  f o u n d a t i o n  w i l l  
b e  c o n s t r u c t e d  by u s i n g  s t e e l  s h e e t  p i l e s .  T h i s  me thod  o f  
c o n s t r u c t i o n  w i l l  n o t  i n v o l v e  e x c a v a t i o n . .  Noise f rom t h e  u s e  
o f  h e a v y  e q u i p m e n t  d u r i n g  t h e  s h e e t  p i l i n g  w i l l  a f f e c t  t h e  
e n v i r o n m e n t  b u t  t h i s  i s  t e m p o r a r y  u n t i l  a l l - t h e  n e e d e d  p i l e s  
a r e  i n  p l a c e .  M i n i m a l  g r o u n d  e x c a v a t i o n  w i l l  b e  d o n e  d u r i n g  
t h e  s i t e  d e v e l o p m e n t  a c t i v i t y  a n d  t h e  e x c a v a t e d  m a t e r i a l s  w i l l  



be stockpiled in designated areas either to be used as backfill 
or hauled out of the site to be disposed of in properly chosen 
areas by CEPALCO, in conjunction with DENRIEMB. The site will 
be fenced at the start of construction, and all workers will be 
required to use safety helmet, and construction shoes for 
safety. 

'i 

The CDPP will release' 1034 mg/scm sulfur dioxide (502) and this 
exceeds the Philippine Environmental Management Bureau (EMB) 
standard of 250 mg/scm. Under this condition, EMB regulation 
provides that the ambient air quality standard should prevail. 
In order to comply with this requirement, the project will 
discharge SO2 at the stack height of 11 meters, and with a 
stack diameter of 2.2 meters. The land and sea breeze 
direction and velocity will favor immediate SO2 dispersion at 
this height to conform with the EMB regulation. 

The project's effect on hydrology and water quality during its 
construction is negligible. The discharge of domestic water 
used in the construction site will be done through designated 
drainage channels away from existing rivers and other bodies of 
water. During the plant's operation, the oil contaminated 
water will be collected in designated sump pits and catch 
basins for proper disposal while sewage will be directed to 
septic tank for treatment. Fuel spillage will be prevented by 
providing the equipment with spill containment devices. 

The project is highly acceptable to the people of CDO and its 
surrounding municipalities. It will provide the needed power 
requirement of Northern Mindanao to support the region's 
industrial and commercial expansion and recapture the 
employment opportunities lost because of lack of power. The 
project has the support and endorsement of practically all 
sectors of the economy in Northern Mindanao. The plant will be 
equipped with ~ o i s e  control devices and mufflers to minimize 
noise effects on the people working and living in the immediate 
vicinity of the plant. 

Aut CCFR 216.3 (6) (i) authorizes the Bureau 
Environmental Coordinator (BEC) to clear Environmental 
Assessments (EA) for projects. The Mission believes that the 
attached EIS provided by CEPALCO satisfies the EA procedure 
requirements for the 19.0 MW CDPP project. 



Recommendation: That the Bureau Environmental Coordinator for 
Asia sign the space provided below indicating her concurrence 
that the EIS provided by CEPALCO for the CDPP project complies 
with USAID Environmental Assessment (EA) procedures. After 
approval, a copy of the EA will be sent to The Center for 
Development Information and Evaluation (PPC/CDIE/DI, 214F, 
SA-18, Washington, D.C. 20523). ,. 

APPROVED: 

DISAPPROVED: 

DATE : 

Clearance: 0CP:KLuePhang (draft) 



EXISCUTIVE SUMMARY 

The proposed p r o j e c t  is t h e  CEFALCO Diese l  Fewer F l a n t  (CDFF) t o  
be  owned and ope ra t ed  by t h e  Cagayan E l e c t r i c  Fower Cooperat ive .  
The proposed p r o j e c t  w i l l  be  l oca t ed  i n  Brgy. Tablon,  Cagayan de 
O r 0  C i t s ,  M i s a n l i s  O r i e n t a l .  The prodec t  is about  8.75 lrn) e a s t  o f  
Cngagan de Oro C i t y .  The t o t a l  l and  a r e a  t o  b e  occupied by t h e  
p r o j e c t  is 23,512 squa re  meters  ( 2 . 3  h a s . )  

COFF is an  in - land  d i e s e l  pawer p l a n t  wi th  a g u a ~ ~ a ~ ~ t e e i l  o u t p u t  of  
10.8  EIW ( 3  s 6.6 M W I .  The p l a n t  s l l a l l  be a i u l i y  sackaged znd 
i n t e g r ~ t e d  d i e s e l  power gene ra t ing  p l a n t .  

The p l a n t  s h a l l  use  r e s i d u a l  BUNKER C f u e l  a t  a r a t e  o f  1.326.6 
kg pe r  hour w i th  a g r o s s  h e a t i n g  va lue  of 18,440 Btu p e r  pou~ri:. 
X s u l f u r  i n  t h e  f u e l  is 2 . 9  X. 

The t o t a l  d a i l y  wa te r  consunrption o f  t h e  p l a n t  is EGO ~ a l b o n s  per 
minute.  

The hea ted  wate r  from t h e  engine  c o o l i n g  system s l l a l l  be  coa l ed  
i n  t h e  c o o l i n g  towers  and r ecyc l ed .  

The p r o j e c t  w i l l  commence on Decenrber 4 ,  1092 and *:!lo pianl; s h a l l  
be commissioned 01) January 25, 1093. 

The p r o j e c t  is c h a r a c t e r i z e d  by a r o l l i n g  p l a t e a u  d i s s e c t e d  by n 
r a d i a l  d ra inage  p a t t e r n .  The a r e a  is o v e r l a i n  w i t h  r-ecent, 
a l l u v i a l  and marine d e p o s i t e s  which have been rewu:-!ied b y  s t ream 
a c t i o n  and s e a  waves forming nrud, silt and f i ~ - e  - a d .  T'hr 
a l l u v i a l  d e p o s i t s  fomi~ecl a l l u v i a l  f a n s  a t  thy? moii"  ~n o :  main 
r i v e r s  o r  slits a t  t h e  main r i v e r  channel .  

The nrajor lineailrent c l o s e  t o  t h e  s i t , e  is t h e  M1nda;:ao f&u l . t ,  
t r a c e a b l e  f o r  about  400 lcm froin t h e  west  c o a s t  of Zsvao G u l f  
through M t  . Apo and M t  . Maliaturing v o l c ~ n o e s .  

The p r o j e c t  w i l l  r e q u i r e  very  i~linlnral e>:uavat,ion ?,h~lus i g i l l  Ira-.:? 
HO s i g n i f i c a n t  e f f e c t  on t h e  phys i ca l  and chelniual cha rac t e - i s - -  
 tic^ o f  t h e  s o i l  cover .  

To overcolne e f f e c t s  o f  p o s s i b l e  earthqualce, t h e  power s t a t i o n  and 
o t h e r  f a c i l i t i e s  w i l l  be  founded on f i r a r  grou!ld w i l : L  be  
designed t o  ex l l i b i t  r e l i a b i l i t y .  s u f f i c i e n t  r i g i d i t l ;  crnd s t r e n g t h  
a g ~ i n s t  p o s s i b l e  set.tlenrent.  



Meteorology and A i r  Quali ty 

The c l i m a t e  o f  Cagayan de 01.0 C i t y  can b e  c l a s s i f i e d  a t  Type 111 
c l ima te  wi th  ve ry  pronounced seasons ,  re la t i~:e l : r  dry from 
November t o  A p r i l  and wet du r ing  t h e  rest of t h e  y c m .  

Annual t o t a l  r a i n f a l l  is 1615 null w i th  average t.c.t,al :~umbsr* of 
r a i n y  days  i n  a y e a r  o f  153. The annual  mean montl:ly Ceinparature 
i a  27.2 deg. C wi th  annual  nlean monthly average re1nt.ive h u a ~ i d i t y  
of 83 P4. 

The c l i ~ n a t o l o g i c a l  d a t a  a t  Cagayan de Oro shows wind speed 
ranging  from 1 t o  3 mps. T l ~ e  p r e v a i l i n g  wind d i r e c t i o n s  a r e  S 
and SW. 

The proposed s i t e  is loca t ed  i n  an i n d u s t r i a l  zone.  A i r  q u a l i t y  
is g r e a t l y  a f f e c t e d  by t h e  t y p e s  o f  i n d u s t r i e s  e x i s t i n g  i n  t h e  
a r e a .  Types of i n d u s t r i e s  i n  t h e  a r e a  a r e  wood priocessing 
p l a n t s .  g r a i n s  m i l l i n g  p l a n t s ,  cha rcoa l  p roces s ing  p l a n t s ,  o i l  
mills, food p r~ocess ing  p l a n t s ,  i r o n  o r e  p roces s ing  p l a n t ,  2aperb 
m i l l s ,  e t c .  

Ambient SO2 concentr ,a t ions  measures at. Cagayan de O I , ~  C i t y  and 
around t h e  s i t e  do n o t  exceed t h e  DENH hour ly  s t a n d a r d  o f  850 
ug,/scm. NO2 is a l s o  n o t  d e t e c t a b l e .  

A i r  p a r t i c u l a t e s  c o n c e n t r a t i o n s  measured a t  DENR o f f i c e  i n  
Cagayan de Oro C i t y  shows exceedances i n  DENH h o u r ~ l y  stcnclarfi crf 
250 ug,/scm. 

Noise l e v e l s  ~neasured around t h e  proposed s i t e  a k 7 +  w i t h i n  t h s  
DENR ~ l l l b i en t  n o i s e  s t a n d a r d s  f o r  heavy i n d u s t r i a l  azws a:id areal; 
d i r e c t l y  f a c i n g  a p u b l i c  t r a n s p o r t a t i o n  r o u t e .  

Stack emiss ions  fro111 CDE'F s h a l l  exceed t h e  IIENR atondni,r: o f  250 . .. 
ug,/scm. However DENH r e g u l a t i o n s  provide thaL i i  imissi.?n 
s t anda rd  cannot  b e  lllet c o n t r o l  w i l l  be  by s t ac l i  h e i ~ h t .  The CDPE' 
s tac l i  h e i g h t  is 11 n1eter.s. 

P r e d i c t e d  SO2 l e v e l s  u s ing  t h e  Gaussian Flume e q u a t i o ~ i  shows t h a t  
t h e  DENH s t anda rd  o f  850 ug,/sc~n o r  0 .3  ppin w i l l  n o t  he exceeded 
a t  a l l  t i n ~ e s .  The p r e v a i l i n g  wind d i r e c t i o n  o f  S a~:d SW r . ~ i l i  
d i s p e r s e  p l a n t  r e l e a s e s  towards t h e  Macalajar  Bay. 

Hydrology and Water Q u a l i t y  

There a r e  t1lr7ee rivers wi th in  t h e  t.wo ( 2 )  kill r6di118 o f  t h e  
p r o j e c t  s i t e .  na~nely,  t h e  C:uginan River ,  Ulnalag . and tl;? 



Agusan R ive r .  The n e a r e s t  r i v e r  t o  t h e  s i t e  is Agusan River .  
Agusan River  h a s  an annual  ave1,age s t ream f low o f  Q.7 c u b i c  meter 
p e r  second.  

Water q u a l i t y  o f  Ulnalag Hive17 is a f f e c t e d  by t h e  land  use  an2 
i n d u s t r i e s  su~,~-oundin.g t h e  a r e a .  A t  Brgy. Tablon,  e x i s t i n g  
i n d u s t r i e s  a r e  comi>osed o f  wood p roces s ing  p l a n t s ,  coco o i l  m i l l ,  
a f e e d m i l l  and a food p1,ocessing p l a n t .  Ulnalag r i v e r  is used f o r  
washing, b a t h i n g  and i n d u s t r i a l  purposes .  

Water q u a l i t y  samples talien f~,or i~  Umalag River  and Haca la Ja r  Bay 
shaw h i g h  chromiurn cont.ent o f  more than DENR s t a n d a r d  o f  3.35 
ing,/l. Cadinium c o n t e n t  n e a r  t h e  Cagayan Coco ( i l l  !;:i?l p i e r  
exceeds t h e  DENR st,andard of 0.01 m g / l .  O i l  and g r e a s e  s-t Enxi lag  
River  and a t  t h e  p i e r  o f  Cagayan Coco O i l  Mill. does  n o t  exceed 
t h e  5 mg/l s t a n d a r d .  

The p~wposed p l a n t  w i l l  be  l o c a t e d  i n  an indust.ri.31 ci,fie viiii?re 
t h e  a r e a  is a l r e a d y  graded t h u s  w i l l  r e q u i r e  1nit1ima:l c i v i l  ~ i ~ : , l i ~  
and s i t e  development. The s p o i l s  genera ted  w i l l  be diu~>n:;ed own:? 
from t h e  site and Umalag R ive r ,  t h u s  t h e  p l a n t  w i l l  have r.0 
s i g n i f i c a n t  e f f e c t  on its water  q u a l i t y .  

Iinplementation of C i v i l  Works Gu ide l ines  and goodhocszkeeping 
& a l l  b e  implemented du r ing  t h e  c o n s t r u c t i o t ~  phase.  

During o p e r a t i o n .  a c losed- loop  c o o l i n g  system s h a l l  be used ,  
t h u s  no h e a t e d  e f f l u e n t  is espec t ed .  

O i l  contarilinated was11wate1- genera ted  du r ing  p e r i o d i c  rnaintenence 
s h a l l  be  d i r e c t e d  t o  sump p i t s  and o i l -wa te r  s e p a r a t . 3 ~  ' tef3re 
d i scha rge .  

Doiilest.ic fiewage s h a l l  be  d i r e c t e d  t o  t h e  s e p t i c  t ank .  

Goodhouselieepiilg and adherence t o  s t anda rd  01-xi,ntins ~ r o c e d n r e s  
and e f f e c k i v e  maintenance progr,arn s h a l l  be  p r o p s r l y  i~i!plen;ented 
t,o avoict o i l  s p i l l a g e  o r  d i s cha rge  o f  contau~inat.fic! watsswstar,. 

B i o l o g i c a l  Environment 

The proposed s i t e  f o r  t h e  CDPP p r o j e c t  is t o  be  icc:qte3 a long  an 
a r e a  wherein g r a s s  s p e c i e s  t o g e t h e r  w i t h  associ~.tsc!  l i e i - l ~ & c : e ~ ~ ~ ~ s  
p l a n t s  c o m ~ r i s e  t h e  doillinant v e g e t a t i o n  cirv:?~. . C:il;nstt~ri.l: 
d i s t u ~ , h a n c e s  as a r e s u l t  o f  c u l t i v a t , i o n ,  g raz ing  crf 1.iaentock a;:d 
uccurence o f  f i r e s  h a s  precluded developnjent o f  hig::sr r;pec;ies o f  
p l a n t s .  The e s i s t i n g  t e r r e s t r i a l  ecosyst.em a long  t,he prolr.csed 
p r o j e c t  site is a ~ n a r g i n a l  ecosys t e~n  charact.er-i:?-..:.3 Gy l .~k;  
divers it,^ o f  s ~ e c i e s .  



'-1 
There a r e  a t o t a l  o f  44 bi14 s p e c i e s  be longing  .to 1 f a l n i i i e s  

!I Iinow11 t o  e x i s t  i n  Region 10. C ) f  t h e s e ,  21 s p e c i e s  are lrnown t o  
be  a s s o c i a t e d  wi th  g r a s s l a n d s  and agricultural .weas  and a r e  
l i k e l y  found a long  t.he p r o j e c t  s i t e .  These i n c l u d e s  warb le r s ,  
f lychtchel ' s ,  o ~ , i o l e s ,  f h ~ l t a i l s ,  t h rushe r .  spar'rcws? s h r l k e s ,  
white-eyes and w a g t a i l s .  

r 1 Manunalian s p e c i e s  a s s o c i a t e d  wi th  h a b i t a t  type fou1;d a long  t h e  
I j p r o j e c t  s i t e  a r e  col~unon F h i l i p p l n e  f i e l d  r a t .  Norway rat,. 

Temnlincli~s yel low r a t  and stliall long-tounged f r u i t  b a t .  
. 

There a r e  no rhl'e, threat ,ened o r  unique p l a n t  and f zuna l  s p e c i e s  
. .. wi th in  and a~*ound t h e  p r o j e c t  s i t e .  
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1.0 PROJECT PROPONENT 

CAGAYAN ELECrRIC POWER COOPFRATIVE (CEPALCO! 
Cagayan de  O r o  C i t y  
Flisalnis O r i e n t a l  

C o n t a c t  P e r s o n :  MR. ISAGANI  S- LUBAG 
T r e a s u r y  and I n v e s t ~ ~ ~ e n t  Managel. 

1 1  2.0 NAMH OF PROJECT 

CEPALCO DIESEL POWER PLANT (CDPP) 

3.0 PROJECT TYPE.  

CPFP is a n  i n - l a n d  d i e s e l  power p l a n t  w i t h  a maxilnum 
c o n t i n u o u s  r a t i n g  of 1 9 . 8  PIW. 

~, 

4.0 PROJECT LOCATION 

! 
i CDFF w i l l  be l o c a t e d  i n  Brgy.  Tab lon ,  Cagayan de  Oro C i t y ,  

M i s a m i s  O r i e n t a l .  The p r > o j e c t  s i t e  is a p p r o x k n a t e l y  8.75 km 
east  of Cagayan d e  Oro C i t y .  I t  is bounded b y  Cagayan d e  !I Oro C!ity p r o p e r  on t h e  w e s t ,  by Tagoloan  on t i la  , e a s t ,  51, 

i Macalajar Bay on t h e  n o ~ , t h  and  by  t h e  P r o v i n c e  n f  Dukidnon 

on t h e  s o u t h .  n 
The pr.ol~osed p l a n t  colnplex s h a l l  occupy a t , @ t a h  ia i ld  arbea of 
23 ,512 s q u a r e  meters ( 2 . 3  h a s ) .  

F i g u r e  4 . 1  shows t h e  l o c a t i o n  o f  the p r o j e c t .  s i t e .  FJgure 
4 . 2  and  P h o t o  N a .  1 show t h e  p l a n t  v i c i n i t y .  

!L: 5.0 THE NEED FOR POWER 

11 The t o t a l  i n l a n d  power p l a n t  c a p a c i t y  o f  N a t i c n a i  F'ox.e~- 
L C o r p o r a t i o n  (NPC) i n  Plindanao is 1 , 1 3 6 . 2  MW, 8G.4 X o f  which 

is s u p p l i e d  b y  l l y d r o e l e c t r i c  power p l a n t s  and i;he re:;~ai:l.i:>.& 

i 1 13 .12  % by d i e s e l  power p l a n t s .  

The drought .  i n  Flindanac? i n  t h e  l a t t e r  par t .  of 1390 iorsered 
t h e  l o a d  c a p a c i t i e s  o f  t h e  h y d 1 - o e l e c t r i c  p l a n t s  t h u s  ior 'c ing 
NFC t o  b r i n g  g a s  t . u r b i n e s  and  d i e s e l  ~ a w e r  bar.ges frctn o t h e r  
p a r X t s  o f  t h e  count . ry t o  Mindanao and  t o  r e h a b i l i t a t e  t h e  o1.d 
d i e s e l  p l a n t s .  The p l a n t  a d d i t i o n s  i n  1981 t n  2005 are  
g i v e n  i n  T a b l e  5-1. 



The slow implementation o f  NFC power, projects coupled wit.11 
h igh  d e p e n d a b i l i t y  o f  l~gdropower. p l a n t s  t o  c l i n a t e  encour- 
aged C.!EE'ALC'O t o  formula te  a cont ingency l:?ower gene rh t ion  
plan invo lv ing  t h e  i n s t a l l a k i o n  o f  a 25.6 PIN d i e s e l  plant. .  
The need f o r  r e l i a b l e  power supply  by prol i fera t . i : ig  energy 
i n t e n s i v e  i n d u s t r i e s  and colnmercial t i reas i n  Cagayan de  @ro  
w i l l  be  s e r v i c e d  b y  cEF'ALCO. 

6.0 PROJECP DESCRIPTION 

The pr%ollosed Cagayan I I iese l  F'ower E'lant is c;>;n::~:>seil o f  '?---a- L..).~ -c. 

(3) u n i t s  o f  6 .6  P i  engines .  

The p l a n t  s h a l l  be  a f u l l y  packaged and integrate:? d i e s e l  
engine power g e n e r a t i n g  p l a n t .  I t  s h a l l  b- :i;so:.eci a s  one 
colnp1et.e body a t  t h e  s i t e .  The b u i l d i n g  ar:*an;5ement, is 
shown i n  F i g ~ r e  6-1. - 
The power- p l a n t  s h a l l  c o n s i s t  o f  t h r e e  ( 3 j  ~1n i t . s  cf S:5w 
Su lze r  D iese l  Engine, Model 12 ZV 40. The eng ines  a r e  four- 
s t rol re  , turbocharged eng ines  wi th  r.ot.ating tr<~:rl.r i:isto:ln. 
The engine h a s  a maxiinurn cont inuous  r a t i n g  sf 5. ?;-;C(! k;W ;;nd 
speed of 600 HE'M. The s p e c i f i c  f u e l  c o n s ~ ~ ~ ! l p t i i ~ i :  s t  1 S: 
power w i th  a t o l e r a n c e  o f  3 % is 201 grams C e r  :iwh. T:.>e 
d e t a i l e d  eq~iipnlent  s p e c i f i c a t i o n s  a r e  g iven  i n  hgpent3j.s tl. 

6.1 P r o c e s s  of Opera t ion  

The operat . ing c y c l e  beg ins  wi th  t.he cha rg ing  oj' s"s;~osp?ierlc 
a i r  i n t o  t h e  cy l i r lders  through the  in ta l ie  v a l v e s  51. p o r t s .  
The c y l i n d e r s  t hen  compress t h e  a i r  b e f o r e  fuel.  is i n j e c t e d  
a t  t h e  nearby t o p  dead c e n t e r .  A t  t h i s  s t a g e ,  s u f f i c i e n t  
h e a t  is genera ted  t o  i g n i t e  t h e  inixture by t h e  nztior; o f  
compression . The r e s u l  t i r lg p re s su re  e>:pansion iTn~-ces tbe 
p i s t o n  down, t h u s  producing to1,qLle. 1 % ~  pi'oducts o f  
conlbustion a r e  then exhausted from t h e  cy l i r lder  th~.oug?? th.2 
exhaust. va lve  or, p o ~ t s .  

The exllaust g a s e s  p~-oduced by the  engine shz l3  $nt;er a 
receiver,  t o  ba lance  t h e  f l u c t u a t i n g  p re s su re  b e i o r c  reach ing  
t h e   turbocharge^,. 

Exhaust. g a s e s  s h a l l  then  p a s s  through t h e  &as b o i  ler, and a 
s i l e n c e r  b e f o r e  d i scha rge  t o  t h e  a t m o s ~ h e r e .  



The - steam gener-ation system c o n s i s t s  o f  a 50 HE' steam 
g e n e r a t o r  system co~npletelsr  mounted, wired and piped 011 a  
s t ruc tu r*a l  s t e e l  s k i d .  The b o i l e r  c o n t r o l  t r i m  is enc losed  
i n  a  weather proof canopy. The boiler .  h a s  a ma:.:ir~:um 
a l lowable  wor1;ing p ~ ~ e s s u r e  o f  150 p s i g  steam. 

Super>heated steam fro111 t,he exhaust  g a s  b o i l e r  is l.ed t o  a 
steam tur.bine and expanded through the  t u r b i n e  LC, a  steam 
condenser,. The t u r b i n e  wih g e a r  and a l t e r , na to r  p~'cduces 
e l e c t r i c a l  power. 

S ~ t u r - a t e d  steam fr.oni t h e  exhaus t  g a s  boiler .  is ilsed f o r  h e a t  
t r a c i n g  o f  heavy f u e l  o i l  p i p e s  and f o r  h e a t i n g  of f u e l  o i l  
t a n k s .  

6.2 Fuel Supply  

The proposed p l a n t  s h a l l  use  a r e s i d u a l  f u e l  Bu111ier C. Fuel 
consumption is 201 grams p e r  1ik;)lr 01, 1,326.F kg per hour.  

The f u e l  c h a ~ ~ a c t e r i s t i c s  a r e  a s  fo l lows:  

Type 
Gross  Heat ing Value : 
Dens i ty  o f  Fue l  

% Ash by Weight 
X S by We.igt~t 
Grav i ty ,  Dee. APT : 
a t  15.8 deg. C 

Flash  P o i r ~ t  
P o n r  Po Yr~t 
V i s c o s i t y ,  c S t  a t  : 

50 deg. C 

Residua l  Fue l  Eunker C 
19,440 Etu,/ lb (42,890 KJ,/?:g) 
0.0434 k g j l  a t  30 deg. C 
(0.9523 k g / l  a t  15 deg. C i  
(:1.02 % 
2.9 % 
17 

The pTant s h a l l  be provided wi th  st.01-age t a n k s  o f  s u f f i c i e n t  
c a p a c i t y  t h a t  can s u s t a i n  6 months o f  con t inuous  oper-at ion 
a t  r a t e d  c a p a c i t y .  Fue l  t.1-eatn~ent f a c i l i t i e s  sha l l .  b e  
provided t o  a s s u r e  c l e a n  supply o f  f u e l  i n  t h e  eng ine .  

Fuel  o i l  requirements s h a l l  b e  s u ~ ~ > l i e d  frorrl e s i s t i n g  c rude  
o i l  r e f i n e r i e s  by s e a .  Unloading s h a l l  b e  done a t  t h e  
P h i l i p p i n e  Coco O i l  P l i l l  p i e r ,  wllicl? w i l l  r e q u i r e  about  2 
km long o i l  p i p e l i n e  from t h e  p r o j e c t  s i t e  o  t h e  s ier .  
P a l t e  No. 2 shows the p i e r  of Fll i l ipl>ine Coco 011 Piil.1. 



6 .3  Water ransxnpt i o n  

During s t a r t  up,  each engine r e q u i r e s  appro?:i~nately 030 
g a l l o n s  p e r  minute o f  t r e a t e d  c i r c u l a t i n g  j a c k e t  wate r .  A 
jac l ie t  wate r  e?:gansion and head t anks  wi th  s i g h t  g l a s s  and 
high,/low l e v e l  alarrns w i l l  be i n s t a l l e d  t o  main ta in  water  
l e v e l .  

Appr70?:imate13; 600 g a l l o n s  p e r  minute o f  raw wat,er ~nalie-up 
f o r  t h e  t h r e e  ( 3 )  coo l ing  towers  and f o r  do:;lestic u se  w i l l  
be  cotisun~ed d u ~ - i n g  nor~na l  o p e r a t i o n .  

The h e a t e d  wa te r  from t h e  engine c o o l i n g  syste!;: b e  o i i  
c o o l e ~ ~ s ,  i n t . e r coo le r s ,  et.c.  ) s h a l l  be coo1.ed i n  t l ie  cool.j.t;g 
towers  and r ecyc l ed .  

The sou rce  o f  water  w i l l  be t.wo ( 2 )  deep i%:e i i~  t o  't!e 
i n s t a l l e d  i n s i d e  t h e  p l a n t  complex. 

6.4 P r o j e c t  Timetable  

Ship~nent. o f  eng ines  and a u ? : i l i a r i e s  as w e l l  as a l l  o t h e r  
mechanical and e l e c t r - i c a l  equ ipn~ent  w i i l  cc.zz:net:oc; or, 
Decen~be~- 4 ,  1902. Cons t r~uc t ion  of  eng ine  a n d  b ~ ' . ~ ~ ;  '1 .L-- 110 .=, 
founda t ions  w i l l  s tar t  011 Septeniber 15, 1992. i , lechanical 
and e l e c t r i c a l  i n s t a l l a t i o n s  w i l l  be acconl:?iiahed Ly "she 
first week o f  January  1903. E'lant co~~>n>issior?ing will. ':,n nn 
January 25, 1993. 

The CDPP p r o j e c t  t i m e t a b l e  is given i n  Table  6--1. 

7.0 MISTING JZNVIRONMENT 

7  -1 Geology and T e r r a i n  
- 

7 .1 .1  Regional  Geology 

The pr,,ogased s i t e  is w i t h i n  t h e  Lanao-Eukidnan Hig l~ land  
Range which j o i n s  t h e  C e n t r a l  C o r d i l l e r a  i n  t h e  r;ol-th 11avir.g 
a NE-SW al ignment  and s e v e r a l  upland p l a t e a u  a r e a s  !F~~LI I - . c  
7-1).  E igh ty  percent. of  t h e  h i g l ~ l a n d  is coverod Sv l a t e  
Neogene t.o Quar terwary p l a t e a u  basa l t .  l a v a s ,  a n d e s i t i u  1.avas 
and pyr>oc las t ic  towards Cent~ .a l  C o r d i l l e r a ,  a113 t,hick 
te r lVace  g r a v e l s  and reef l i ~ n e s t o n e s  i n  Misa:nj.o C!ricnt;al snd  
C:agayan de 01.o. Folded Neogene sedi1nent.s a r a  3s:;ehth tlie 
l a t e  Neogene t o  Quar t e rna ry  d e p o s i t s .  D i a l - i t e s  wit:] ~ s o o c i -  
a t e d  gold,/cogger' m i n e r a l i z a t i o n  i n t r u d e  t1:i: 1 1  i .  i : t ~  

Miealnis O r i e n t a l  (F igu re  7 - 2 ) .  



7-1 .2  S i t e  Geology 

The p r o j e c t  s i t e  is c h a r a c t e r i z e d  by a ro:ling p l a t e a u  
d i s s e c t e d  by a r a d i a l  d ra inage  pa t te rm.  The r.elief r i s e s  
fro111 Macalajar  Bay t z a v e r s i n g  a p l a t e a u  a r e a  t o  t h e  sou th  
wi th  e l e v a t i o n  ranging  from 50 t o  800 m towards t h e  s t e e p  
mountain base  o f  M t .  X i tanglad .  

The a r e a  is o v e r l a i n  w i th  recent. a l l u v i a l  a:ld marine 
 deposit.^ which have been rewor.ked by strearn a c t i o n  and isea 
waves forming mud. silt and f i r e  sand.  These a l l u v i a l  
dep0si t . s  fo1.1ned a l l u v i a l  f a n s  at. t h e  mouth o f  main r i v e r s  
o r  i s l e t , s  at. t h e  main r i v e r  channel.. Towar& t h e  sout,h, 
west  and e a s t  i n l a n d ,  a r e  l imes tone  format ion i n t e r c a l a t e d  
wi th  p y r o c l a s t i c  rocks  and c l a s t i c  sediments .  

7.1.3 S t r u c t u r e s  

The major l inea~nent .  c l o s e  t o  t.he s i t e  is t . 1 ~  Plinc?anao faljl . t ,  
t r a c e a b l e  f o r  abou t  400 7r1n from t h e  west  c o a s t  o f  Llavao Gulf 
througll M t .  Apo and M t .  Makaturing volcanoes  [F igx re  7-3) .  

E a s t  o f  flindanao. a long  t h e  F'hi l l i p i n e  Trericl~;  t h e  dense 
oceanic  c r u s t  of t h e  F'auific is be ing  subductr?< 5r;s:;tward t o  
dep ths  o f  about  200 k~n beneath  east.erXn Mindanao  i it?^ a big!\ 
r a t e  o f  convergence at. 9 t o  10  c m  p e r  yea r .  

His t .or ica1 ear thquakes  w i th  devasta t . ing inti . i ;alt:ies o f  10 en  
t h e  modified Merca l l i  s c a l e  have occured alo;!g t h i s  
n o r t h  t o  sou th  a c t i v e  f a u l t .  

7 .2  Meteorology 

The , nleteorological  d a t a  ta1:en from FAGASA s t a t . i o n s  a t  
Cagayan d e  Oro C i t y  was nsed t o  characterLi:.;e t h e  r.eg:onsl 
and s i t e  meteorology o f  t h e  p r o j e c t .  The FAGAEA s t , a t i o n s  
a r e  i n  Lumbia A i rpo r t ,  C:agayan de Oru C:it.y (<:El 26 N 124 17E) 
and a t  Cagayan de Oro C i t y  (08  24N 124 3CE). 

The clirnat,e i n  'agayan de  01.0 C i t y  w a s  c l a s s i f i e d  by FAGASA 
a s  Type 111 under Corona-s  c l a s s i f i c a t i o n .  2:;der- t h e  Type 
I I I c l i m a t e ,  t h e  seasons  a r e  very  pronounced, r e l a t i v e l y  d r y  
from November t o  A p r i l  and wet d u r i n g  t h e  resc of  t k a  y e z r .  

The c l imat .o log ica1  not,o~als a t  Cagayan de Orc. C i t y  and imbia  
A i r p o r t  a r e  given i n  Tables  7-1 and 7-2, r:?s>..ect-l.valy. "- I ne 
c l i m a t o l o g i c a l  e x t r e ~ n e s  a1,e g iven  i n  Table* 7 - 3  and 7-4. 



7 - 2 - 1  R a i n f a l l  

Based on t h e  Cagajrarl de Oro C i t y  d a t a ,  t h e  annual  averege 
t o t a l  r a i n f a l l  from 1951 t o  1985 (Table  7-1) is 1616 mrn. 
The average  t o t a l  nueiber o f  rTainy days  i n  a y e a r  is 153. 
Honthly r a i n f a l l  is r ' e l a t i v e l y  low dur.ing t,he mont.11~ o f  
February,  Mar-ch and A p r i l .  The g rea t e s t .  d a i l y  r a i n f a l l  
recorded a s  o f  1986 is 227.3 nun which occured last Novercber 
19, 1953. 

7.2.2 Temperature 

The annual  mean m o r ~ t l ~ l y  temper.at.i~~-e is 27 . 2 deg . G (Tab le  
7-1) .  The h i g h e s t  inont,hly average  ~nas im~m %emperat.~.lr'e 
o c c u r s  dur*ing. the  month o f  May a t  33.2 deg. C:. T h s  h i g h e s t  
and lowest  rnonthly tempera tures  recorded ar.s 38.2 cieg . <: 
(Aug. 16, 1979) and 1 6 . 1  deg.  C ( J a n .  29,196s  1, res~ective-- 
l y  . 

7.2.3 R e l a t i v e  Humidity 

A s  shown i n  Table  7-1, t h e  inost humid months are C;ctobel- and 
December w i th  an average M value  o f  83 %. Tile annual  
average M value  is 80 X. 

7 .2 .4  Wind Speed and D i r e c t i o n  

The c l imat ,o log ica l  d a t a  a t  Ctagayat~ de 01.o shows ansverage  
wind speed of 3 mps. P r e v a i l i n g  wind d i r e c t i o n  i z  2.': aali an  
average wind speed o f  1 mrss (Tab le  7-1) and S at. an averpee 
wind speed o f  3 mps (Table  7-2) 

The I ~ i g h e s t  wind speed e v e r  recorded a s  o f  2295 is 37 n:ps 
fr.oin t he  N l a s t  May 10, 1959. 

7 . 3  A i r  Qua l i t y  

The ~ i r  q u a l i t y  a t  and ar70und t h e  s i te  is s i . $ n i f j c a n t l : ~  
a f f e c t e d  by t h e  over,al l  emiss ion of p o l l u t a n t s  i ;~  t h e  oi . tp.  
The two major s o u r c e s  o f  a i r  p o l l u t i o n  i n  Cagayan de Oro 
C i t y  a1.e mobile sour.ces and t h e  s t a t i o n a r y  s o u ~ c e s . .  Mobile 
sou rces  a r e  prirnar-ily t h e  pub1 ic u t i l i t y  and p r iva te  !i;o.Lor 
v e h i c l e s .  Sta t . ionary s o u r c e s  a r e  f a c i l i t i e s  i r l e c t i f i e ~ :  t o  
emi t  p o l l u t a n t s  e i t , h e r  from f u e l  combus%lor: o:' !>rcec.ss 
o p e r a t i o n .  



The list o f  s t a t i o n a r y  s o u r c e s  o f  a i r  p o l l u t a l ~ t s  w i t h i n  t e n  
( 1 0 )  km r a d i u s  from t h e  p r o j e c t  s i t e  is g i v e n  i n  T s b l e  7-5. 
Types o f  i n d u s t r i e s  p r e s e n t  i n  t h e  a r e a  are wood p r o c e s s i n g  
p l a n t s .  g r a i n s  a ~ i l l i n g  p l a n t s ,  c h a r c o a l  p r o c e s s i n g  p l a n t s ,  
o i  1 n ~ i l l s ,  food  p r o c e s s i n g  p l a n t s ,  i1,on- ore  roce easing 
p l a n t ,  p a g e r  ~nills. etc.  

Ambient c o n o e n t , r a t i o n s  o f  s u l f u r  d i o x i d e  (S02?  and a i r  
p a r t . i c u 1 a t . e ~  w e r e  n~easur.ed i n  E'untod, Caga~ran d e  Oro C i t y  
(DENX, Region  121  are shown i n  T a b l e s  7-6 and  7-7,  r e s p e c -  
t i v e l y .  

A s  zhown i n  T a b l e  7-6, h o u r l y  SO2 c o n c e n t . r ~ t j o n s  v a r y  t.:irh 
h i g h  c o n c e n t r a t i o n s  o c c u r i n g  fro111 1130 AM to 1230 Ff.1. SQ2 
c o n c e n t r a t i o n  i n  Cagayan d e  O r o  C i t y  is w e l l  b e l s w  t h e  DE??Z 
s t a n d a r d  of ,850 ug,/scrn. A i r  p a r t i c u l a t e  c o n c e n t r a  ti o n s  
son le t iu~es  exceed  t h e  DENR h o u r l y  s t a n d a r d  G 2 5 G  va:/scm 
( T a b l e  7 -7a ) .  

S02,  N02, and a i r  p a r t i c u l a t e  c o n c e n t r a t i o n s  wzre a l s o  
nleaaured l a s t  J a n u a r y  25 a t  t h e  p r o j e c t  s i t e  a t  s t s t i c n s  
shown i n  F i g u r e  7-4. Di*aegei7 t u b e s  we15e u sed  t o  measure  
ambien t  SO2 and  NO2 c o c e n t r ~ a t i o n s  w h i l e  a  !lig?l %-olurne Sam-- 
p l e r  w a s  u s e d  t o  1neasur.e arilbient a i r  p a r t i c t ? l a t e o  I .e\ 'sls.  
SO2 and NO2 c o n c e n t r a t i o n s  were n o t  de tec tec i   EL^. <!I? p r o ~ . o s s d  
s i t e .  D u r i n g  sae lp l ing ,  wind d i r e c t i o n  is northor.7.y at; on 
a v e r a g e  wind s p e e d  of 2  m p s .  F l a t e  N o .  3 shows a i r  qun:~.J.ty 
sampl ing  c o ~ d u c t e d  a t  t h e  p r o j e c t  s i t e .  

Suspended p a r t i c u l a t e  ~ n a t t e r  (SE'M) co~~cent , i~at . i : : ; ls  a t  t h e  - .- . 
v i c i n i t y  o f  t h e  p r o j e c t  are w i t h i n  t h e  LlEtENX s t a n d a r d  o r  i~ i )  

ug, /sc~n,  h o u r l y .  R e s u l t s  of SFPI nleasurement;~ a round  t i le  
p r o j e c t ,  s i t e  is t a b u l a t e d  i n  T a b l e  7-7b. 

The a r e a  a round  t,he proposed  CI!FE' c a n  be conaicier.ec! a heavy  
i n d u s t i - i a l  area ( C l a s s  C )  . N o i s e  l e v e l s  measuz,ec! al-ouild l;ke 
proposed  s i t e  a r e  w i t h i n  the DENH ambien t  n s i o e  t.zn3a1,c's 
f o r  h e a v y  i n d u s t r i a i  a r e a  a n d  a r e a s  d i r e c t l y  f a c i n g  a put'lic 
t r a n s p o r t a t i o n  r o u t e  or an  u r b a n  t ra f f ic  a r t e r y .  P l z t e  N o .  
4 shows n o i s e  sarllpling conduc ted  a t  t h e  v i c i n i t y  cf t he  
p r o j e c t  s i t e .  

7 . 4  Hydrology and  Water Q u a l i t y  

7 s  The 1nai12 d r a i n a g e  ways of t h e  Misanlis Clrienta!. = a s i n  fir.;- t h e  
B e l a t o c a n ,  Tago loan ,  C:agayan, Iponan  and A l u b i j  i d  Hivsr-o. 
Iponan R i v e r  d r a i n s  t o w a r d s  t h e  Iponan  Ee>- w h i l e  t h e  r e s t .  
d r a i n  t o w a r d s  t h e  Macalajar Eay.  



Water r e s o u r c e s  i n  t h e  r eg ion  were eva lua t ed  u s i n g  measure- 
men t .~  from s t ream gaging s t a t i o n s  and r a i n f a l l .  gaging s t a -  
t i o n s  i n s t a l l e d  i n  t.he main dra iange  ways and s m a l l e r  r i v -  
e ~ ~ s , ~ s t r - e a t n s  i n  Misa~nis  01,ient.al a s  shown i n  F igure  7-5. 
Hist .o~.ical  r a i n f a l l  r eco rds  f a l l  w i t h i n  t h e  pe r iod  1956 t o  
1980. F'eriod o f  record o f  11ist .orical  s treanlflow f a l l  be- 
tween 1954 t o  1970. 

F igure  7-6 e x h i b i t s  t h e  I - a i n f a l l  mar o f  t h e  h i s i n .  Based on 
t h e  ~eapped va lues ,  t h e  mean annual  b a s i n  r a i n f a i l  is placed 
at. 2.552 ~ I I ~ I .  A t  Cagayan de  01.0 C:it,y, t h e  mean annual  r a i n -  
f a l l  is l e s s  then  2.300 m ~ n .  R a i n f a l l  d a t a  :i~easur.ed a t  
F'AGASA s t . a t ion  i n  t h e  ' i t s 7  shows mean annual  v s i u e s  o f  1,513 
mm (Table  7-1) and 1,539 mln (Table  7-2) ,  r e s p e c t i v e l y .  

F igu re s  7-7 and 7-8 s11ow t h e  a r e a l  v a r i a t i o n  of b a s i n  pull- 
o f f  and dependable streamflow (80%).  respec t . ive ly .  

Es t ima te s  o f  lnean annual  run-off  a t  t h e  pr-o,jzct. s i t e  is 
between 1 ,000  t o  2,000 mm.  Dependable st.reamflow a t  80 X 
p r o b a b i l i t y  o f  occu r ing  is 32 t o  34  liters p e r  s e c  pe r  
squa re  l r i lometer .  . . 

There a r e  t h r e e  r i v e r s  w i t h i n  two ( 2 )  km I .  o f  the 
p r o j e c t  s i t e  na~nely,  t h e  Cuglnan R i v e r ,  Umalag i v  and 
Agusan R ive r .  The n e a r e s t  r i v e r  t o  t h e  s i t e  is Ulnalag 
River-, 500 in E  o f  t h e  s i t e .  The c h a r a c t e r i s t i c s  o f  t h e s e  
r i v e r s  a r e  given below. 

Watershed Areas,  h a s  9 ,770 3,184 10 430 
Ave. Annual P r e c i p i t a t i o n ,  IIUII 2,200 1 ,955 2 ,500  
Ave. St.ream Flow, cu.  nl.  ,/set 0.7 0 .15  0 - 7  
Adjusted Sur face  Water Y i e l d ,  ' 

MCM p e r  yea r  15 3  21 
Rechame,  ML?.] p e r  year  18 6 5.13 

Urnalag r i v e r  h a s  t h e  lowes t  average streanlflow of 0 .15  cu.m. 
pe r  second. 

The wate r  q u a l i t y  around t h e  pro jec t ,  s i t e  is in f luenced  b y  
t h e  land use  and i n d u s t r i e s  sur rounding  t h e  a r e o .  The l ist  
o f  i n d u s t r ~ i e s  w i t h i n  t h e  10 lrm r a d i u s  o f  the l ~ r o l x s e d  r - r l ~ n t  
s i t e  is t a b u l a t e d  i n  Table  7-5. A t  Tablon, e x i s t i n g  
i n d u s t r i e s  a r e  composed o f  wood p roces s ing  p l a n t s ,  a  coco 
o i l  m i l l ,  a  feedrni l l  and a  food p roces s ing  p l a n t .  



Umalag r i v e r  is used f o r  washing, ba th ing  and i n d u s t r i a l  
purposes .  Plost o f  t h e  main d ra inage  ways and sma l l  s t r eams  
i n  Plisaniis 0t . iental  a r e  d i scha rge  t o  Macalajar  Bay. Tlle Eay 
is used f o r  f i s h i n g ,  r e c r e a t i o n ,  nav iga t ion  and i n d u s t r i a l  
wate r  supply.  

R e s u l t s  of s u r f a c e  wate r  q u a l i t y  a ~ e a s ~ i r e ~ n e n t s  conducted l a s t  
January 23, 1992 around t h e  s i t e  v i c i n i t y  a r e  shuwn i l i  Table 
7-8. Sampling s t a t i o n s  a r e  shown i n  F igure  7-9. P l a t e  So. 
5 sliows wate r  sampling a t  Un~alag River .  

The chk7c~rniuol c o n t e n t  o f  s u r f a c e  wa te r s  near  t h e  project .  s j . t e  
exceeds t h e  IlENX s t anda rd  o f  0 .05 nlg.,,/l. Cadr;liai;~ cont,ent of  
marine wate r  nea r  t h e  p i e r  o f  Cagayan de O x  Coco M i l l  - .  
( S t a t i o n  M I  ) exceeds 0 .01  ~ng,f l .  Wat,ers i7+' U~ia l ag  l i lvor  
( S t a t i o n  R 1 )  and S t a t i o n  M I  c o n t a i n  o i l  and g r e a s e  b u t  does  
n o t  exceed t h e  OENR s t anda rd  f o r  C l a s s  C w a t e r s  o f  5 ~ng./ l .  

Groundwat.ek7 sanlple talien fro111 Vit.ar,idl Cok7porat.icn ( P l a t e  
No. 6 ) ,  a f e e d m i l l  plant.  a d j a c e n t  t o  t h e  p r o j e c t  sits shows 
chromiunl c o n t e n t  of 0.407 elg,/l and t o t a l  h a r d n e s s  o f  275.3  
nlg C.aC03 pe r  l i t e r .  pH va lue  is 7.88 

7.5 B i o l o g i c a l  Environment 

. 7.5.1 Vegeta t ion  

Misanlis O r i e n t a l  h a s  a t o t a l  land a r e a  o f  3230,000 ha with 
on ly  13,200 (3.576) still covered wi th  o l d  growth d i p t e r o c a r p  
f o r e s t s  ( P h i l  German Fot.est. Resources Inventors; P r o j e c t ,  
1980-193s). Tllese f o r e s t s  a r e  don~ina ted  by v a r i o u s  hardwood 
s p e c i e s  be longing  inostly t o  fanli ly dil:*terccapsceae ar.6 
l o o s e l y  c l a s s i f  i e d  a s  F h i l p ~ i n e  Mahogany. Com~nei~cial 
logging  a c t i v i t i e s  and c l e a r i n g  o f  land for s h i f t i n g  
c u l t i v a t i o n  ("Kaingin")  have r e s u l t e d  t.o considerable l o s s  
o f  OW growtll most o f  which a r e  now c l a s s i f i e d  a s  r e s i d u a l  
d i p t e r o c a r p  growth coveri i lg 33,100 ha  (8.7X). Msssy f o r e s t s  
corilprising o f  oalis t o g e t h e r  wi th  s p e c i e s  belo1:gi::z t.o fami ly  
Lauraceae nlalre up t h e  r e s t  o f  f o r e s t  cove r  i n  t h e  province 
wi th  29,900 ha  (7.87;). T rees  a long  t.liese t.ype o f  f o r e s t  
have no co~~ul le rc ia l  va lue  and a r e  l o c a t e d  h l ang  e l e t - a t i o n s  
g r e a t e r  than  1 ,000 n ~ a s l .  Open l a n d s  cowp?ising o f  
g r a s s l a n d s  and shrublands  cove r  a  consider>able  a r e a  i n  t h e  
province (58,200 ha o r  15 Z t o t a l  land a r e e ) .  The ~ r o p o s e d  
s i t e  f o r  t he  CDFE' p r o j e c t  is t o  be l o c a t e d  aj.fi:lg a n  h rea  
wherein g r a s s  s p e c i e s  t o g e t h e r  wi th  asspcic-ttad h e r l ~ a c e c u s  
p l a n t s  c o ~ ~ ~ p r i s e  t h e  dominant. veget .at ion covar' ( F l a t *  No. I ) .  
The ~l los t  dominant. s p e c i e s  a long  t h e  arsc: is S,¶<~.'C?2'1.4Ri7?: 
,SP?I$'TA~'E[~\' ( (",ala]iib" > . I t  is a  t a l l  p e r e n i s 1  gr-;zs :;pei?l?ies 



with  underground roo ts toc l i s  and s h a r p  l i n e i r  l e a v e s .  Th i s  
s p e c i e s  is u s u a l l y  a s s o c i a t e d  wi th  i d l e  lowlands and f a l l o w  
g ra s s l ands .  Dense pa t ches  o f  (:HliiTkflYIL.,4ENA (7LUE4 7'.4 
( " m a l a s i l i " )  a r e  a l s o  found t o  be  s c a t t e r e d  a long  t h e  
vro . iec t  s i t e  t o g e t h e r  wit,ll a s s o c i a t e d  herbaceous weeds l i k e  

~~ ~ 

T I E ~ N A  ? . I  ("I iulut l tu11~t .an '~) .  ,7.4 Th'cWlA ( X K 5 Y P I  FC?I,lk . 
CROTOL4li'iA IN(YAN.4 ( " 1x1 toltan " ) , ST.4 i;YYTAI?F'!i~TA si.4?:JlJCk-N,512T 
( "liandi-kandilaan" ) and SC.REFFLERA sp. A loiie i , r~ - i cz l t~c r , a i  
sl ,ecies, SULANUM MEMNGENA (eggplant .) .  was a l s o  not,ed a long  
t h e  s i t e .  F ' la te  Nos. 7 t o  13 show t h e  dolninarit s p e c i e s  a t  
t h e  p r o J e c t  s i t e .  

Constant d i s t u r b a n c e s  a s  a r e s u l t  o f  c u l t i v a t i . j n ,  g r az ing  by 
livestcrcli and occurence o f  f i r e s  h a s  precluded ;ievelo~pn~erl~L 
o f  h ig l le~ '  s p e c i e s  o f  p l a n t s .  A l l  i n  a l l  t h e  e x i s t i n g  
t e r r e s t r i a l  ecosystem a long  t h e  proposed p r o j e c t  s i t e  is a 
marginal  ecosyst.em c h a r a c t e r i z e d  b low d i v e r s i t y  o f  
s p e c i e s .  No r a r e ,  t h r ea t ened  o r  unique p l a n t  s p e c i e s  a1.e 
p r e s e n t .  

7.5.2 Fauna 

Fresen ted  i n  Tab le s  7-9 and 7-10 a r e  t h e  list. i3f b i r d s  end 
manmals linown t o  b e  found i n  Region 10  where t.i1;7 p r o p s e d  
p r o j e c t  is t o  be  l oca t ed .  

A t .o ta l  o f  44 b i r d  s p e c i e s  be longing  t o  21 f i i!ni l ies a r e  
known t o  e x i s t  i n  t he  Region (F'rotected Are33 a r ~ d  Wild!.i.fr 
Bureau, 1988:. O f  t h e s e ,  21 a r e  known t o  be  a s s o c i a t e d  w l t h  
gras s l ands  and a g r i c u l t u r a l  a r e a s  and are I i k s l y  ~ C J  be 
found a long  t h e  project .  s i t e .  These i nc lude  w a r b l ~ ~ ~ ~ s ,  
f l y c a t c h e r s ,  o r i o l e ,  f a n t a i l s ,  t h rushes ,  sporr'cv~s, a!1:-iiies, 
white-eyes and w a g t a i l s .  

Manunalian s p e c i e s  lin@r*71 t o  i n h i b i t  p rov inces  i n  Region IC! 
nuniberzd about  22 ( P r o t e c t e d  Areas and Wild; . i ie  B u ~ e a u ,  
1988).  Spec i e s  a s s o c i a t e d  wi th  hab i t a t .  t ype  fosrrd ain::g the 
proposed proJ e c t  s i t e  a r e  4 MINDAflEiVS-TS ( co111:non 
P h i l i p p i n e  F i e l d  H a t ) ,  A X f l l 7 S  NC,ISVEGIC!tIS (.:Jorway R a t ? ,  
SUNCTJS (7C.'(TILTII,ENS ( Fh i 1 . Muslied House Shrew 1 . L?C:~~'CIF'HILU:? 
TEPjPjINC!IiI (. TEMM I N C:K S Ye 1 low Rat ) and HA(:.'~~L:JGI,::!;:cT~IS IA<Z?CI?I- 
LUS (Small Long-tongued F r u i t  B a t ) .  

There a r e  no r a r e ,  t,hreat,ened o r  endangerec! f a ~ ! n a l  s p e c i e s  
found w i t h i n  and around t h e  p r o j e c t  s i t e .  



7.6 SOCIO-ECONOMIC ENVIRONMENT & PERCEPTION SURVEY 

. 7.6.1 Geographical  Locat ion 

The p r o j e c t  is s i t u a t e d  i n  an i n d u s t r i a l  s i t e  i n  Barangay 
Tablon,  C:aga);an de Oro C i t y ,  Misamis O r i e n t a l .  The p r o j e c t  
s i t e  is approz:imately 8 .75 Iiln e a s t  o f  Cagayan de  Uro C i t y .  
I t  is bounded by Cagayan de  Oro C i t y  proper- on t h e  w e s t ,  by 
Barangay Tagoloan on t h e  e a s t ,  by Macalajar  Boy on t.he r.or.th 
and by Province  o f  Fuliidnon on t h e  sou th .  

7.6.2 Popu la t ion ,  Educat ion and Re l ig ion  

Brgy. Tablon a t  which t h e  proposed power l:,iant. w i i l  be p u t  
up h a s  a t o t a l  household popu la t ion  o f  i , 4 2 6  and an 
i n d i v i d u a l  popula t ion  o f  7 ,176.  

Based on barangay s t a t i s t i c s  made a v a i l a b l e  t o  t h e  Study 
Tea111, a  b i g  p o r t i o n  o f  t h e  popula t ion ,  4 0 . 4 B X ,  h a s  had 
e lementary  educa t ion  on ly ;  32.57X, h igh  schoa i  ; 1 0 . 3 E I X .  
c o l l e g e  l e v e l ;  8.19?:, c o l l e g e  g radua te ;  5.5iX, v o c a t i o n a l :  
and 2.84X, no schoo l ing .  

The d i s t r - i b u t i o n  o f  t h e  i n d i v i d u a l  popula t ion  acco rd ing  t o  
age group is g iven  on Table '7-11.  

Household popula t ion  d i s t r i b u t i o n  by purok ( a r e a )  i s  given  
on Table  7-12. 

The g r e a t e r  m a j o r i t y  o f  Brgy. Tablon f a r i ~ i i i e s  a r e  Roman 
Ca tho l i c s .  81.1%; Fundanlenta l is ts ,  1I). 6X: and E'k-otestant.s, 
5%. Ot.her denominations a r e  a l s o  p r e s e n t .  Table  7-13 gives 
t h e  suln~iiary o f  r e l i g i o u s  denominations by  naniber o f  ?louse-- 
ho lds .  

7.6.3 Employment and Income 

O f  t h e  1 ,426  households ,  so111e 4F0 have secor:dar:.r s o u r c e s  of 
income. S i g n i f i c a n t l y .  38.3% of  t h e  household 'heads are  
1abor.ers; 18.3%, far1ner.s; 16.2X, businesolss:;; 15.4X, 
carpenter-s ;  11.9% masons; 8.4X, f isher-men: B. 4% t uba  
gat,her.er.s. e  rest o f  t h e  household heads  a r  d r i r r e r s .  
t e a c h e r s ,  laundrywolnen end quack d o c t o r s .  (See  TaSle 7-14!. 
Income l e v e l s  o f  t h e  households  a r e  shown on Table  7-10. I t  
is t o  be noted t h a t  21.5% o f  t h e  popula t ion  are wit,hin 'the 
B 1,000-1 ,500 bracl.:e t . 



7 - 6 - 4  Housing and U t i l i t i e s  

Of t h e  1 ,426  households.  1 ,089 oh-n t h e i r  houaaz and 293. 
r e n t .  For ty- four  (44 )  s h a r e  t h e i r  houses .  

Of t h e  1.382 houses ,  515 a r e  rnade o f  wood: 475, mixed 
m a t e r i a l s ;  200, bamboo; and 192, c o n c r e t e .  

More than o n e  h a l f  (64 .9%)  of  t h e s e  hc,uses u se  opeil 
d ra inage  system whi le  35.1% use t h e  c lo sed  type .  

Water i n  t,hese houses  come mainly from pot,able s o u r c e s  
(51X). A l i t t l e  l e s s  t.han h a l f  a r e  frmm :-ton-pnt.able 
sou rces .  Sources  o f  po t ab l e  wat,er incluile deep w e l l s l  piped 
system (Cagayan de Or-o Water- Worlis), s p r i n g s  and cpen d;:z 
w e l l s  and r i v e r  banlis. 

Figure 7-11 i n d i c a t e  a sulnrnary o f  hcus ing  mat.er7ials anil 
u t i l i t , i e s .  

SOP& of  t h e  impact a r e a - s  power, require lnents  j.s provide* by 
CEFALCO wllile t h e  r e ~ i ~ a i n i n g  20% is from t h e  u s e  o f  kerosene .  

7.6.5 Heal th  and S o c i a l  S e r v i c e s  

Barangay Tablon h a s  a barangay h e a l t h  ce!;texs w i t n  t h e  
fo l lowing  per,sontlel: a  n u r s e ,  a midwife, a  ~iii.:~ei::g zide. ,  3 
barangap n u t r i t i o n i s t s  and 26 barangay I..-olcnteer haelth . workers.  B i r t h  r a t e  i n  t he  barangay was at .  a I :  o f  
24.5% t o  a n)a:.:ijnun~ o f  42.27% an average  of  3 1 . 9 X  inci-ssse 
per year .  D e a t l ~  r a t e  s tood  a t  a  minimum o f  2.QX t o  a 
maxi!num o f  9.73%. The pe r iod  under review wis f r . s n ;  1930 t o  
1989. See Table  7-16. 

Over a t.e11-year per iod  fr-on) 1980-1989, t h e   prima^.): cause  of  
morta1it.y was broncllo, secondar-y was myocat.dia1 i~ f r . ac . t . i on  
and tert.iar.y, c a r d i o v a s c u l a r  a t t ac l i .  Table  7-17 shows t h e  
l ead ing  c a u s e s  o f  mot.t.ali t.y i n  Brgy. Tablon. 

I t  would seem, however, t h a t  t h e  inc idence  o f  cough anil 
c o l d s  among t h e  r e s i d e n t s  is q u i t e  p reva len t .+  ,&it11 f e v e r  
coming i n  second,  a s  shown on Table 7-18. 

Brgy. Tablcn h a s  i ts ow11 cemeterg,  c o n s t r u c t e d  11: 1991 a t  a 
c o s t  of  B 60U1000. I t  h a s  i ts own barangay ha l l .  and day 
c a r e  c e n t e r ,  and mini-marliet. Over a pe r iod  %i' f i v e  yea-s, 
t h e  barangay w i l l  be  a b l e  t o  f i n i s h  its ow!: I~igi :  s choo l .  



7.6-6 Econrmic and Busineee Eetabliehrnents 

A list, of t h e  l o c a l  b u s i n e s s  ee t ,+ .b l ia t~~~~r_ ' r~ t s  by n a t u r e  of 
o r e r a t i w n s  is give+l or1 Table 7-15. To so<r~e esterkt t h e  
preeence of th r . se  e e t a b l i c t m e n t s  provide erng~I.oymer~t e n t r i e e  
f u r  t h e  r e ~ i d e n t s  of  Brey. Tab l r~n ,  l j therwise ,  t h e  e::~ployees 
c nine f  rorn nea . rb j  ba.ra:r~~~a.ye . 

7.6-7 P e r c e p t i o n  Survey 

Only seven ( 7 )  i n d i c a t e d  knowledge o f  t h e  pj-opoeed p r o j - c t  
and that .  t hey  Icnew of t h e  s a i d  ~ ~ - o J e c t  frorr, :.he ri3dio a n ~ l . / o ~ -  
o t h e r  people.  

The sarne respondents  were f o r  t h e  p r o ~ o s e d  p r c j e c t  a s  t,hey 
perceived t h a t  t h i s  w i l l  h e l p  t h e  cornoi:ini tl,: 2nd local .  
r e s i d e n t s  by way o f  p rov id ing  e~nployment. One c i t e d .  t h a t  .the 
p7x<er w i l l  b e  r e a d i l y  a v a i l a b l e .  

Only one alnong those  who d i d  n o t  ]inow o f  the  p r c j e c t  
i n d i c a t e d  i r ~ d e c i s i v e n e s s  on t h e  pt-oject  whi le  he  c i t e d  t h a t  

. . t h e  p r o j e c t  w i l l  h e l p  t h e  conununity b u t  n o t  much. 

Eleven (11) expressed  c o n d i t i o n a l  approval  ( s o  long  is 
project .  w i l l  be  f o r  t h e  conimunity*s good). 

On t he  a s p e c t s  o f  add res s ing  p o s s i b l e  n e g a t i v e  impacts ,  
t h r e e  (3)  answered t h a t  t h e y  should w a i t  wkoii the  ~ r ' o j e c t  
a l r e a d y  o p e r a t e s .  One (1) respondent ,  however, went. s o  f a r  
t o  c i t e  that .  a n t i - p o l l u t i o n  d e v i c e s  should be i n s t a l l e d .  
I n  g e n e r a l ,  however, b e n e f i t s  ( e f  f e c t x )  purceived by t h e  
resp0ndent.s t a  be  de r ived  o u t  o f  t h e  ~rikje; ; . ts-  a p e r a t i c i l  
were inc1,eased income o p p o r t u n i t i e s  a:~d employinent 
gene ra t ion .  

- 

7.6.8  Local. Government and NGO Support  

The O f f i c e  o f  t h e  Mayor, t h e  C i t y  C:ouncil o f  C:aearian be Cr.o 
C i t y ,  t h e  Council  o f  Xes iden ts  of  v a r i o u s  Clu1:a i n  Cagayar: 
de Oro C i t y ,  and t h e  Oro Chamber o f  Coamler-cs .;ndi.?:se t h e  
CEFALC'O -s proposed power p l a n t  i n  Tablon, C:a,uayexi de -31~~6. 
C i t i n g  t h e  p l a t l t * s  i111part.ance i n  view o f  massive lay-of f s 
and huge l o s s e s  i n  income brought. about  by t h e  _rsve?e p a w e -  
s h o r t a g e s .  (See Appendix E f o r  t h e  endo~,seme:lt,s) . 



8.0 ENVIRONMENTAL IMPACTS AND MITIGATING MEASURES 

8.1 Geolom and Terrain 

The p r o j e c t  w i l l  have no s i g n i f i c a n t  e f f e c t  on t h e  phys i ca l  
and clnemical c h a r a c t e r i s t i c s  o f  t h e  s o i l  cover  i n  t h e  su r -  
rounding a r e a  s i n c e  ve ry  ~ n i n i n ~ a l  excava t ion  is i n i v l v e d  t o  
a c c o ~ ~ ~ o d a t e  t h e  s t e e l  p i l e s .  However7, s p o i  1s slid s p o i l  heaps  
genera ted  s h a l l  be  p rope r ly  s t o c k p i l e d  f o r  r e s t . o r a t i o n  
a c t i v i t i e s ,  hauled p rope r ly  t o  di111)1> s i t e s  o r  g iven t o  
r e s i d e n t s  near  t h e  a r e a .  

. . To overcome the e f f e c t s  froln t h e  occilrence o f  pfiszrblc? 
ear thquake ,  t h e  s i t e  foiundation w i l l  b e  si-akil  i r e d  '~:i.th 
s t e e l  p i l i n g  t o  a t t a i n  a  des ign  a c c e l e k ~ s t l o n  enough t o  
wi ths tand  ear thqual ies  o f  magnitudes greater-  i;l:ti:n 5 o;? t-ina 
Richt.er s c a l e .  The founda t ion  o f  t h e  pose- s t a t i o n  and 
o t h e r  fac i l i t ies  w i l l  be  s e c u r e l y  founded on fit,:!) ground ar;d 
w i l l  be designed t.o e x h i b i t  r e l i a b i l i t y ,  suff ic ie :~C.  ?:igiciI.ty 
and s t r e n g t h  a g a i n s t  p o s s i b l e  s e t t l e m e n t .  

8.2 A i r  Q u a l i t y  

The p~-oposed p l a n t  s h a l l  use a  r e s i d u a l  E L I H ] . : ~ ~  :Z fze l  ruit.11 a 
. .. 

s u l f u r  c o n t e n t  o f  2 . 9  Z .  The expected t i  Ci.io):ide 
emiss ions  a t  t h e  s t a c k  is 1034 a~g.,/scn~. i s  exceeila the  
DENR st .andald o f  250 n~g,/scm t o t a l  ox ides  ( a s  SO2 : . lk1:,7ever 
DEMR r e g u l a t i o n s  1:k-ovide t h a t  " i f  t h e  eeliasioi? stzcciai-d 
cannot. he rnet due t o  econoinic and t e c h n i c a l  i i l : l i t a t i ons ,  
then  t h e  ambient  a i r  q u a l i t y  stanclard should pr.evoi1". 

The SO2 s h a l l  be  d i au l~a rged  from a  staclr  11 rcs ters  h i g h  -. . . with  a  2 . 2  c3ian)etel.. The s t a c k  e x i t  t ,em~er-atura :*,ill bo 3+U 
deg.  C .  

The ambient ground l e v e l  c o n c e n t r a t i o n  o f  SO2 w3re p ~ ~ c l i c t e i l  
u s ing  the  C:aussian Flurne Disper.sion Model and t h e  P & ~ c i ~ i l l ' c  
Disper ion C o e f f i c i e n t s  (Table  3-1). 

The p r e d i c t e d  SO2 l e v e l s  a t  d i f f e r e n t  s t a b i . l i t y  c o n d i t i o n s  
a t  wind speeds  o f  1 and 3 mps a r e  given i;; T a b l e s  8  a!id 
8-3, respec t . ive ly .  K e s i ~ l t s  show t.hat. t h e  I'IEi.i.5: si.anda~-i?s of 
850 ug.,/scm, haul-ly s h a l l  n o t  be  exceeded a t  all iki~l?e.-,. 

The p r e v a i l i n g  wind d i r e c t i o n  of S  and S'd FA% the s i t e  w i i :  - - 
c l i ~ ~ e r s e  and d e p o s i t  SO2 towards Macalajar  ikty. Yesidc~-~t,in! 
a r e a s  a f f e c t e d  hy i n s i g n i f  i c a n t  St12 depooi:;.:.on : tkosi? 
a long  t h e  s h o r e l i n e  i n  'rgy. Tablon and Agc!s;;~.i. ,La;ni.; a3:3 
see. b r e e z e s  dominating t h e  c o a s t a l  a r e a s  f h v c ~ .  dizi>rrsii??n. 



8.3 Hydrology and Water G u a l i t y  

8.3 - 1 r ~ n s t r u c t  i o n  Phase 

The proposed CDPP w i l l  be  l o c a t e d  i n  an i n d c s t r . i a l  s sne  
where t h e  a r e a  is a l r e a d y  graded and ren,ui:,?s n~i i~i t i la l  c i v i l  
works and s i t e  d e v e l o ~ ~ m e n t .  P o s s i b l e  s n i i  eros:ion can be 
avoided by d i s p o s i n g  e a r t h  s p o i l s ,  d e b r i s  ah5 nt:ler. zol.id 
was tes  away from t.he s i t e .  C i v i l  works gu i?e l inea  s h a l l  bc 
incorpor>ated i n  t h e  c o n t r a c t  and implenlented b;: ccn t r t ; c t i - r s  
and s u b c o n t r a c t o r s .  

Worliing camps, hatching p l a 1 1 t s ~  warehouses ~ n d  equig!!:ent 
ya rds  s h a l l  be s i t e d  away from Unialsg r i v e r  a::" s h a l l  be 
provided wit,.h adequate  and ~'rol>er.ly designed dra inage  
channe is. 

S a f e t y  measures and good houselieeping sha l l .  b e  irnpiem-nted 
i n  hand l ing  p o l l u t i v e  ~ r l a t , e r i a l s  and c h e n ~ i c a l s .  S n l i d  w i s t e s  
s h a l l  be  p r o p e r l y  c l a s s i f i e d  f o r  r e c y c l i n g  o r  f o r  d i s g c s a l .  

8.3.2 Opera t ion  

A c losed- loop  coo l ing  wate r  system ( u s i n g  cool . lnz  towers )  
. . 

s h a l l  be  used i n  C:I?X1X', t.hus no heat.ed e f f l u e n t  is e:,:poc-ced. 

The on ly  e f  l l uen t , s  expected fr'o~n t h e  l>rocese s ~ e  ~ r ~ i n i t ~ w z ? ~  
oil-coiltarninated washwater du r ing  per.io:?ic inaintenaxlcc 
a c t i v i t i e s  and domest ic  waste .  

The o i l  contaminated washwater must be  ci:..!.l?cted i n  ~ u n p  
p i t s  and pxunped t o  o i l - w a t e r  s e p a r a t o r s  tc rodrlcs U,e o i l  
c o n t e n t  t o  l e s s  than t h e  OENR st.andard o f  5 :::i.,rj i tc. 
f i n a l  d i s cha rge  t o  Utl~alag R ive r .  

- 
Fuel o i l  t a n k s  nlust be  provided w i t 1 1  c a t c h  bss-::-is w1t .h  a 
c a p a c i t y  of a t  l e a s t  one-four th  (I,/.?) of  t.he t o t a l  i?a:.'aciLy 
o f  t h e  t.an1i. T h i s  w i l l  nl ini~nize o i l  s p i l l a g e  nixl g i ~ 7 e  t h e  
p l a n t  o p e r a t o r s  more t ime  t o  put. up r>elnedisi e;easur-as i n  
c a s e  o f  t ank  r u p t u r e s  o r  over f lows .  

Domestic sewage & a l l  be  d i r e c t e d  tr .  s e p t i c  tanlis .  

Sur face  run-off  and o t h e r  contalninated washwatar fro111 the  
plant .  complex a h a l l  be  d i r e c t e d  t o  t he  plcri-t: i l r e i n e ~ c  s i r s t s i n  

L t";. ( F i g .  8-1). P l a n t  d ra inage  s h a l l  be c?i:x!;ar~ed L.G I,(.. 

dra inage  c a n a l  of  t h e  i ndus t . r i a1  complex. 



Goodhousekeeping , a d h e r e n c e  t o  s t a n d a r d  o p e r a t i n g  
procedu17es and e f f e c t i v e  ma in tenance  grograln s h a l l  be  
p r o ~ e r l y  in~p lemen ted  t o  a v o i d  o i l  s p i l l a g e  o r  d i s c h a r g e  o f  
contarninatecl w a s t e w a t e r .  

8 .4  I m ~ a c t s  p f  the Proposed Project o n  the Socio-Economic 
Environment  

The p r o j e c t  w i l l  b r i n g  b e n e f i t s ,  i n  terrns r;f power s u p p l y ,  
n o t  o n l y  t o  t h e  i ~ i ~ ~ n e d i a t e  impact, area but. rnore i ~ ~ ~ g o ~ , t a n t l y  
t o  t h e  I s l a n d  o f  Mindanao s i n c e  t h e  p lan t .  w i l l  b e  c o n n e c t e d  
t o  t h e  g r i d .  Mindanao h a s  b e e n  i d e n t i f i e d  a s  a ~ : - i n l e  apes 

c u r r e n t l y  u n d e r g o i n g  i n d u s t r i a l  t r ans fo r r i i a t io t i  not. o n l y  
b e c a u s e  o f  its f a v o r a b l e  c l i m a t e  c o n d i t i o n  b u t  a l v u  beceuse  
o f  t h e  abundan t  resour-ces  t h e  r e g i o n  is endowed w i t h .  With 
e n e r g y  consurilption e x p e c t e d  t o  i n c r e a s e  many t . ~ l ~ <  a s  P l i ~ d a -  
nao  i n d u s t r i a l i z e s ,  and  g i v e n  t h e  p r e s e n t  E'~>VIL'I' SUF.I.'.:LY 
s u b s t . a n t i a 1 l y  lower  t h a n  t h e  p r e s e n t  power- a round .  t h e  
increment .al  c o n t r i b u t , i o n  o f  t h e  ~ r o j e c t  w i l l  gn a . l . o ~ i  v:ap 
t o  h e l p  f i l l  t h e  I s l a n d - s  power r e q u i r e i n e n t s .  . . 

I n  t h e  m i c r o s c e n a r i o .  t h e  p r o 3 e c t  is s e e n  t.o p r o v i d e  
a d d i t i o n a l  elnployment o p p o r t ~ w n i t i e s  t o  l o c e l  r e s i d e n l s  
a l t h o u g h  t h i s  would l a r g e l y  b e  o n l y  d u r i n g  the c o n s t r u c t i o n  
p h a s e .  .4t best .  s u c h  o l > l > o r t u n i t i e s  would o n l y  be t empora ry  
i n  n a t u r e .  

DUI-ing ac t .ua l  o p e r a t i o n ,  Ilowever, employlnect. e ~ k r c e s  would 
o n l y  b e  l i ~ n i t e d  t o s l i i l l e d  and  s c h o o l e d  p e r s o n n e l  ancj t h e r e -  
f o r e  would o n l y  p r o v i d e  j o b s  t o  a  select  faw.  Should  t,ke 
s k i l l s  r ,equi red  be a v a i l a b l e  on t h e  b a r a n g a y  l e v e l .  CEE'AIJCO 
tnanagernent need n o t  loolr e l s e w l ~ e r e .  C)t.he~-.r;ise~ it. w i l l  have 
t o  s o u r c e  from o u t s i d e  o r  n e a r b y  lbarangays i n  t.!i~ c i t ' y .  

A t  c o n s t r u c t i o n  1>hasel it is e x g e z t e d  t h a t  4 :.ot. o f  n o i s e  
and  &st. w i l l  be gener>ated but. t h i s  w i l l  k e  tenipui.ar.y i n  
n a t u r e .  Noise w i l l  still b e  an  a r e a  t o  conter id  w i t h  a t  
a c t u a l  o p e r a t i o n  b u t  t h e  b u i l d i n g  may be s o  d e s i g n e d  as  t.0 
m u f f l e  t h i s .  O t h e r w i s e ,  a h i g h e r  p e r i m e t e r  w a l l  w i t h  $r.ees 
p l a n t e d  a l o n g s i d e  t h e  same c o u l d  p r o v i d e  a b u f f e l  so as not 
t o  pose  a d i s t u r b a n c e  t o  residents w h i l e  t h e s ~  c a u l d  sF;.tTve 
t o  improve t h e  l a n d s c a p e  a t  t.he p r o j e c t  sii;.;. Ti; a d d i t i o n ,  
CEFALC:O w i l l  i n s t a l l  in t .ake  s i l e n c e r s  and  e.ir'.:: ::;:I; i ~ u f  flt?~.s 
t o  r e d u c e  t h e  n o i s e  l e v e l  of t h e  p l a n t  t o  w i t l l i ~ :  i % : : ~ i ~ d i l - d ~ .  

The e m i s s i o n s  w i l l  meet  t h e  a m b i e n t  a i r  q u a i i t ? ?  standard::. 
The owner. is conu!lit.ted t o  e n s u r e  t h a t  emissj.unc; !<ill n o t  gr 
o v e r  t h e  s t a n d a r d  e s s e n t i a l l y  b y  r e g u l a r l y  m o ~ i i r , u ~ i n g  emj.s-- 
e i o n  l e v e l s .  
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A l l  s a f e t y  p recau t ions  should be  obser-vecl arlcl fo l iowcd 
s t r i c t l y  t o  ensure  t h a t  no a c c i d e n t s  i n  t h e  workpiace t ake  
p l a c e  t h a t  w i l l  c o n s t i t u t e  a hazard t~ :he comrnunitu 
o u t s i d e .  

Increased  incpnle oygor* tun i t i es  may on ly  ac::i,~.%llyr :?one by way 
of  i n d i r e c t  l i v e l i h o o d  and l a b o r .  For a s  CIEFA!?:~~ talres i n  
manpower, t h e  need t o  prol.-ide t h e  sallle wit.?> b s s i c  food 
requi rements  w i l l  be  mor7e than  pronounced. "7. Ins e x i s t i n g  
c a r i n d e r i a ,  r e f r e s h ~ t l e ~ l t  p a r l o r ,  s a r i - s a r i  s t o r e s  i l l  t h e  a r e a  
w i l l  have t.o accomodat.e t h e  a n t i c i p a t e d  de~nand for- what  they  
have t o  s e l l  t o  feed t h e  a d d i t i o n a l  workplace. A slight 
demand for- en t e r t a inmen t  venues may be f e l t  but. a t  ',rest. t h e  
c i t y  could provide t h e  same a s  it is not. a long  way away 
from t h e  proj ,ect  s i t e .  

Should employment. he sought  elsewller~e o t h e r  t.r~an Tabloc.  i.t. 
is expected t h a t  some employees ]nay seelr roo!:; i:1 t h e  a r e a  
and nearby.  Ear-ders,.'lodgers may have t o  be talren ir, t h e  
same house a t  t h e  offchance t h a t  o u t s i d e  iabor~,.'nra:1po?;e1. n;ay 
have t o  be  hi red, /sought .  

The f a c t  remains t h a t  anotherT power source  w i . l i  be added t o  
t h e  Mindanao g r i d  t o  h e l p  a l l e v i a t e  t h e  powar zhor tagf  i n  
Mindanao. 

9.0 ENVIRONMENTAL MONITORING PROGRAM 

Regular r~>on i to r ing  of  a i r  and wate r  q u a l i t y  : i L i :  at, 
and around t h e  pro jec t .  s i t e  s h a l l  be  conducteil ;lo -.ace:-%::in 
comgliance of  plant .  oper'ation t o  t.he OEMH stcsneards. Bil;aiv 
is t h e  p r o ~ o s e d  m o ~ l i t o r i n g  schedule  f o r  CD??. 

Paramgter Method Frequency S ta t io r lo  

A .  E f f l u e n t  

O i l  and Grease ,  I n - s i t u  Dai ly  and,/or Plscher.ce 
Te~aperatur.e and and l a b .  every  d i scha~ 'ge  E'oint, 
BOD a n a l y s i s  

BEST AVAILABLE COPY 



p H  I temp . , 
c o n d u c t i v i  t y l  
TDS, TSS. 
s u l f a t e s ,  
a l k a l i n i t y ,  
C1, n i t r a t e s ,  
p t losphates .  
Cd ,  A s ,  Hg, F'b, 
and  Cr 

C. A i r  Q u a l i t y  

SO2 and NO? 

A i r  P a r t i c u . l a t e  

Noise  

I n - s i t u  Semi-annual Source o f  
and  dr - inking  
l a b o r a t o r y  water and 
a n a l y s i s  process 

w a t e r  

I n - n i t u  and  Monthly dr7inking 
lab. a n a l y s i s  w a t e r  

Gas B u b b l i n s  Q u a r t e r l y  F ' lan t  s i t e ,  
T?:-gy . Cognmn. 
Tablon  o r d  
Agusan 

High V r ~ l i ~ m e  C2u:luarterly -40- 
Sampl i r@ 

t,loi..;e m e t e r  C&~.a . r t e~  Ly --do- 
a-nd a t  
d i f  f  erer~t, 
p lx r i t  oper3.t i n g  
c o n d i t i r ~ n s  
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TECMJICAL DESCRIPTION OF THE THREE (3 )  UNITS 
SULZER DIESEL ENGINES, MODEL 12 ZV 4C 

I 

Engine 

Four-st.rolie, turbocharged engines  wi th  ri . tat.ing t r u c k  
z- is tons .  

Nunibel- o f  C y l i n d r ~ ,  
Bore 
Str,olie 
R e v e r s i b i l i t y  
Oirect . ion of r o t a t i o n  

12 
400 nun 
450 mn? 
Nun-reve?sibls 
Clocliwise 

Engine Ma.iruwn Co&~t inuous  Ra t ing  
Fower 6,600 I i W  
Speed 600 RF'M 
Corresponding EMEF 18.24 EAX 

S p e c i f i c  Fuel  Consuu~ption 
A t  eng ine  ma:imuni cont inuous  
r a t i n g ,  af ter  an adequate  
running-in per iod  0 .7  - 1 .0 ~ra!n;'kh?i 

Basic Engine Equipment 

Each engine  d r i v e s  t h e  fo l lowing  pumps: 

Lubr i ca t ing  O i l  
High teniperatu17e c o o l i n g  wate r  
F u e l  va lve  f r e s h  wate r  
Low temperature  c o a l i n g  wate r  

And f i t t e d  wi th :  
Exhaust g a s  waste g a t e  
Brown Boveri  t u rbocha r~ge r s  
A i r  c o o l e r s  
Forged c r a n k s h a f t  
Flywheel 
V ib ra t , ion  damper 
Turning gea r  
Crankcase i n s p e c t i o n  door s  
Ro ta t ing  p i s t o n s  
S t a r t i n g  a i r  p ipe  



1nsu.lated f u e l  su.pp1y 3 r d  r.etur..n  pipe^ 
High p r e s s n r e  fu.el i n j e c t i o n  p ipee  . Pip ing  on engine  

Engine In s t rumen ta t ion  and Con t ro l  
a. 

On Engine: 
Hydraul ic  apeed governor ( i n - l i n e  snd Vee-engine, 

. . Woodward UG40 d i a l  t ype )  
Emergency c o n t r o l  s t a n d  ( w i t h  a l l  e lements  f o r  eag ine  

c o n t r o l )  
Fneumatic overspeed t r i p  ( e l e c t r i c a l l y  c o n t r o l l e d )  
Mechanical overspeed t r i p  
Load i n d i c a t o r  ( i n d i c a t e s  t h e  f u e l  r ack  p o s i t i o n )  
I n s t r u ~ n e n t  panel  (w i th  engine  speed -tachometer and 

p r e s s u r e  gaunes a t  engine i n l e t  f o r :  l u b r i c a t i n g  
o i l ,  cylinder '  c o o l i n g  w a t e r ,  nozz le  coo l inq  wate r ,  
s t a r t i n g  a i r -  f u e l  o i l ,  and charged a i r  ) 

D i f f e r e n t i a l  p r e s su re  gauges (on  turbo-bi.ower f i l t e r  
and c h a ~ \ g e  a i r  c o o l e r )  

T ransmi t t e r  f o r  c o n t r o l  equipment, wired up t o  j unc t ion  
boses  on t h e  engine :  

Temperature s e n s o r s  ( a f t e r  each c y l i n d e r  and b s f o r e  
each t u r b i n e  i n l e t  f o r  e s h a u s t  g a s  te1:Iperature 
moni tor ing  system) 

F r e ~ ~ u P e  swi thces  ( f o r  t h e  s t anda rd  cont1,ol s y s t e r ~ )  
Limit. sw i t ches  ( f o r  t h e  s t a n d a r d  c o n t r o l  syskem) 
Angle t r a n s s m i t t e r  ( f o r  t h e  remote l oad  i?~dica t ,o t , )  
Tachogenerator, ( f o r  engine speed tachonieter  snd 

r e v o l u t i o n  c o u n t e r )  
Tur~bocllarger tac1logenerato1.s ( f o r  t u r b o c i ~ a r g a r  speed 

t acho~ne te r  and r e v o l u t i o n  c o u n t e r ?  

- 

Thermolneters ( f o r  l o c a l  temperature  i i i d i c s t i o n  o f :  
c y l i n d e r  c o o l i n g  w a t e r  a t  eng ine  i n l e t  and 
c y l i n d e r  c o o l i n g  wate r  a t  each cylinder.  o u t l e t ,  
nozz le  c o o l i n g  wate r  a t  o u t l e t  manifold ,  
tu rbocharger  c o o l i n g  water o u t l e t ,  1 u b r i c a t j . n ~  o i l  
a t  engine  i n l e t ,  charge a i r  a f t e r  c o o l e r  and f u e l  
o i l  af ter  f i l t e r )  

EsIlaust gas temperature  measuring syst.em (one 
thermo-element. and a m p l i f i e r  bos  rnuunt,ed OH t h e  
engine f o r  each c y l i n d e r  and tu rbocha rge r  i n l e t -  
t h e s e  a r e  cab led  t o  an engine mounted j a c n t i o n  
box) 



Cont ro l  of S t a t i o n a r y  Engines 

The engine  is e lec t ro-pneumat ica l ly  c o n t r o l l e d .  A 
contt-01 bos  c o n t a i n i n g  t h e  c o l ~ ~ p l e t e  i~ i i i l i a tu r i zed  systeln 
i e  mounted on t h e  engine.  The h igh  p r e s s u r e  v a l v e s  f o r  
s t a r t i n g  and s topping  a r e  mounted on t h e  engine and 
f i t t e d  w i th  a  l e v e r  t o  a l low manual o p e r a t i o n  i n  c a s e  
o f  einergency. A t  t h e  sa111e t ime ,  t h e  f:ngine speed can 
be c o n t r o l l e d  fro111 t h e  governor bsr hand. A i l  t h e  
p ip ing  from t h e  engine  up t o  t h e  box is p a r t  of tine 
engine  f i s t u r e s .  S t . a r t ing ,  s topping  and speed s e t t i n g  
is e l e c t ~ ~ i c a l l y  c o n t r o l l e d  by t h e  remote c~-i~t.rol. .  

E l e c t r i c a l  Equipment S p e c i f i c a t i o n s  

Uni t  Desc r ip t ion  

3 Genera tors  
13 .5  K V ,  8.520 KVA. 0 . 8  F'F. 3 phase, 60 c y c l e s  
w i th  b r u s l ~ l e s s  e x c i t a t i o n  

, e re  Genera tor  Breal- 
Porcel-Line metal  c l a d  swi tchgear  
Indoor h o r i z o n t a l  drawout type  

Step-up Transformers  
13.3,/69 KV , 16,000 KVA , 3 a  60 c y c l e s  - 
outdo017 type 

SF6 C i r c u i t  Breakers  
1 , 2 0 0  amperes 

2 A i r  Break Dieconnect ing Swithces  
- 1 ,200  amperes 

69 KV Power C I r c u i t  Breakers  
1 ,200 amperes, 3 phase 

Ligh tn ing  a r r e s t e r s  
I n t .  C l a s s ,  metal  o s i d e  type  

Relay Switchboard 

Subs t a t i on  
3 phase,  60 c y c l e s .  c l a s s  AA.  H V - i 3 . 8  
V-48Oy/277 LV 



APPENDIX "B"  



CITY 0% GAGAYAH DE OR8 R e p ~ b l i c  OF !he Phifippines. 

OFFICE OF THE CITY mAYOR . 
26 February 19Y2 

Engz-. COMINNX)R 1 1 .  ADDGELA 
Regional Director 
k p t .  of Environment Fi Natural Resources 
Regional Office No. 1 0  
Cagayan de Om City 

l k a r  Director Alnio~ela: 

nlii has t o  do with the plan of tlle Ca~:aywi E lec t r i c  
I'orrrer 6 Light Co., Inc.  (EI'hI;CO) of put t ing u p  a Poxer 
P l a i t  a t  Umalag, Tablon, t h i s  City,, intended t o  se17:e the 
power 11eecJs of Cagaym de Oro City. 

In view of l!ic continuing power c r i s i s  i r l  Mi:lJar~ar; 
which has tremendously affected the soc ia l  and ECOIICIIUC 

condition of  the people, we h e ~ e b y  respec:f~~lly req:.lr-,: t the 
Regional Office No. 1 0  of the k p t .  of B~virenrneni; airi , 
Natural Resources (DEW) t o  f a c i l i t a t e  the immediate i s -  
suance of an Environmental Cert i f icate  C lea~u lce  t o  L5paa-3 
f o r  i ts  Power Plant Project ,  50 tha t  insta:lr;ti.or. s f  t l i ~  c&~F. 
may be undertaken soon. 

We a* counting on your support. 

Very t ~ u l y  y o u r s ,  



REPUBLIC OF THE PHILIPPINES 
City of Cagayan de Oro 

OFFICE OF THE C l N  COUNCIL 
Tel. NO. 31-30 (Sanggunlang Panlungsod) 

'A,' 

. . EXCERPT FROM THE MINUTES OF THE ASSQCIATION OF BARANGAY . 
COUNCILS.(ABC) O N  ITS REGULAR MEETING O N  FRIDAY, F E U ~ U A R Y  
21, 1992,  AT 9:00 O'CLOCK I N  THE M O R N I N G , '  AT TiiE C I T Y  

C O U N C I L  SESSION HALL 

RESOLUTION NO. 12-92 

RESOLUTION EARNESTLY REgUESTING DEPARDlENT OF ENVIROIV%fENT 
AND NATURAL RESOURCES (DENR) REGION NO. - 1 0 ,  CAG,ZYAN DE O N  
CITY %W FACILITATE THE IMMEDIATE ISSUANCE O N  ENVIR0NHENT.G 
CERTIFICATE ~LEARANCE TO CEPALCO I N  ITS PROJECT 13 PUT Up 
A TEN ( 1 0 )  TO FIFTY (50) MEGAWATT BUNKER-FED ?OWE,9 PLAN'L' 

AT UMALAG, TABLON, CAGAYAN DE O R 0  CITY 

WHEREAS, a l l  o f  t h e  Barangays of  Cagayan do O r 0  are 
w i t h i n  t h o  CEPALCO f r a n c h i s c . a r c a ;  

ylh..EREAS, t ho  p r o l o n g e d  powor orisis g r c a t l y  affo; t  
t h e  s o o i a l  and cconomic l i f o  o f  t h o  p c e p l c  i n  t h e  C i t y  0: 
Cageyan d e  Oro ;  

YIHEREAS, Cafjayan do O r 0  C i t y  is  a Commercial. and 
I n d u s t r i a l  C o n t o r  of  N o r t h e r n  Eiindanao; 

- -. 
WHEREAS, c e n s i d c r i n g  t h e  f a c t  t h a t  Cagayac do Oro is  

t h e  C e n t e r  o f  I n d u s t r i c s  and Commcrco i n  t h e  a r e a ,  t h o  l i v o -  ' 

l i h o o d  o f  t h o  m a j o r i t y  i s  vc ry  much depcndcn t  on c l e a t r i -  
c i t y  t h a t  1voUld run  t h o s o  industries and b u s i n c s e c s l  

Csgayan .., E l c n t r i o  Power & L i g h t  Company 
I n c .  (C!!k?8'thc f r a n c h i s o  h o l d c r  o f  Cagayar. d o  O r 0  - 
C i t y  t o  o e r a t o  o l c o t r i n  s c r v i c o  is  d e s i r o u s  t o  i n s t a l l  
a ton (107  t o  f i f t y  (50)  ~ o g a w a t t  Bunlccr-f ed Powoi "].ant 
a t  Umalag, Tablon,  Cagayan do Ore C i t y  t o  augtnnnf its 
power s u p p l y ;  

. WIIEREFDRE, o n  mot ion  severally made a n d  . ? c v o r a i l y  
seconded  by t h c  mcmbors i t  was 

A- .. 
RE OLV D ,  a s  r h o  A s  a o i a t i o n  o f  Ba)- n a O u n s i l a  

(ABC) is %are%y r c s o  v c s ,  &e request, a s  I& ~ I O T C ! ~  e a r -  
n e s t l y - r e q u e s t s  Department  of Environment a:;? N6tura:L 
ReZ;oUrce6 (DENR) Region No. . lo ,  Cagayan d o  Cr0 City t o  
f a g i l i t a t e  the. , immcdiatc i 6 s u a n n e  of ~ n v i I W n m c ~ t ~ t 1  C c r t i - .  
f i c a t c  C l e a r a n c e  t o  CEpALCO i n  i t s  p r o j e c t  t o  7::c up a 
t o n  (10)  t o  f i f t y  (50)  megawatt bunker-fod po7sc: ? l a n k  
a t  Umalag, Tablon,  Cagayan d c  O r 0  C i ty .  

- more - 
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REPUBLIC OF THE PHILIPPINES 
City of Cagayan de Oro 

I OFFICE OF THE CITY COUNCIL . Tel. No. 31-30 (Sangguniang Panlungsod) 

: 

I RESOLVED FURTHER, t h a t  a  c o p i e s  o f  t h i s   solution 
w i l l  be s o n t  t o  t h e  Reg iona l  D i r e c t o r  o f  DENR - Region No. 10,  
Cagaysn do  Oro C i t y ;  C i t y  Hayor of Cagayan do O r 0  C i t y ;  t h o  

I 
Sangguniang pan lungsod  o f  Cagayan do o r o  C i t y ;  C a b i n e t  Socro-  
t a r y  F a c t o r a n ,  DENR; and Executive S e c r e t a r y  ~ r i l o n ,  f o r  t h o i r  
i n f o r m a t i o n  and guidance .  

Dono i n  tllo C i t y  of Cagayan d o  Oro, t h i s  2 l o t  day of 

Fobrua ry ,  1992. 
I _ _ _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _ - - - - - - - - - - - - -  

I h e r e b y .  o e r t i f y  t o  t h c  c o r r c c t n c s  
R c s o l u t  ion .  

ABC p r e s i d e n t  

ATTESTED: f l  
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' 
OPI-Family Dank Ulr(g..Psca~~a St.: 9(UO Crcayall de Vro City, Plsilippiner elelex: 7789 CGCCiF PU . l c l .  No. 64-92 

EXCERPT FRO11 T I I E  H I t l U T E S  O F  T I I E  R E G U L A R  E X C O K  H E G T I U G  
of CAGAYAN D E  0 1 2 0  Cl lAIfOER of C O t t t f E R C E  

AND I N U U ! X R Y  F O U H D A T l O N ,  I1K. 
1'3 Febr l l a ry  1992, 5-10 Pil 

DOARU R E S U L U T I O I <  NO. 92-07 

WHEREAS, i l l i s  y e a r  prolonged p o w e r  crisis i n  llinda!,ao 
h a s  t r eaondoua ly  erfect ing t h e  s o c i a l  a n d  e c o n o m i c  c o n d L t i o n  o f  
t h e  p e o p l e .  C b o  C i t y ,  C c l g a y a n  de O r o  h a s -  s u f f e r e d  b u o i n e s s  
reverses; 

U I I E R E A S .  t h e  O R 0  C l l A a U L X  of C U n f l E R C E  of C a g a y a n  d e  O r o  
C i t y  an a s s o c i a t i o n  of b u s i n e s s e s  ond i n d u ~ t r i e e  han g i v e n  
concern o v e r  the w o r s e n i n g  economic s i t u a t i o n ;  

H I I E R E A S ,  CEI 'ALCO a f r a r l c h i n e  h o l d e r  of C a g a y a n  de  O r o  
C i t y  t o  o p e r a L e  e lectr ic  aervice i n  d r s l r o u s  t o  i n s t o l l  0 10-50 
H e g a w a t t .  U u n k e r - f e d  P o w e r  P l a n t  a t  U r s a l s l g .  Tab lon .  C a g a y n n  d e  
Oro C i t y  t o  a u g m e n t  p o w e r  a u p p l y ;  

R E S O L V l l ) , .  a s  i t  is  h e r e b y  r e s o l v e d  t l r a t  t h e  O R 0  CIIAHDER 
O F  C O n U E R C H  of C a g a y a n  d e  O r o  C i t y  r i l l  m o r a l l y  s u p p o r t  t h e  
i n i t i a t i v e s  of C E P A L M ,  and r e s p e c t f u l l y  r e q u e s t  t h e  R e g i o n a l  
o f t i c e  N o .  10 o-I the U e p a r t r a e n t  of E n v i r o n m e n t  - and  N a t u r a l  
R e s o u r c e s  .to f a c i l i t a t e  t h e  i m m e d i a t e  i s s u a n c e  of E n v i r o n m e n t a l  
C e r t i f i c a t e  C l e a r a n c e  to CEPALCO of it= P o w e r  P l a n t  P r o j e c t  a t  
U m a l a g .  Tab lan .  C a g a y a n  de O r o  C i t y .  s o  t h a t  the.  i n s t a l l a L i o n  
w i l l  i m m e d i a t e l y  b e  u n d e r t a k e n .  . 

R E S O L Y W  FUIlTI lEX.  t h a t  c o p i e s  of this r e s o l u t i o n  w i l l  
b e  s e n t  t o  t h e  D e p a r t m e n t  of E n v i r o n m e r r t  und H a t u r a l  n e s o u r c e s  - 
R e g i o n  H o . 1 0 ,  C a g a y a n  d e  Oro C i t y :  711- Secretary of Trade  and 
I n d u s t r i e s ;  The Secre ta ry  of D e p a r t m e n t  of E n v i r o n m e n t  and 
N a t u r a l  H e s o u r c e s ;  The E x e c u t i v e  S e c r e t a r y ,  f o r  t h e i r  i n f o r m a t i o n  
and guidance .  

' U N A N l B O U S L Y  APPROVED' .  

- 

I,' hereby c e r t i i y  the curr  rctnesn of t h e  f o r e g a i n p  
r e s o l u t i o n .  

AUGUSTCI P. 13s- 
C o x - p a r a t e  S e c r e t a r y ,  O l t U  CIIAH 

I A-T'TE5-TPU UY; 

CAGAYAN DE O R 0  CHAMBER OF COMMERCE & INDUSTRY FOUNDATION, INC. 
Sisler Chambor: Handwerkskammer. Kessel .Afl~liale Member: Ph8lhpplne Chamber d Commerce & lndustiy . 

A !  
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T a b l e  5-1 

PIINDRNAO G R I D  
G E N E R A T I N G  P L A N T  A D D I T I O N S  

1991 POWER D E V E L O P M E N T  PROGRAM 

................................................................. 

! I I \ I S T A L L E D  : 
: YEAR : MONTH : P L A N T  ADD1 T I  O N S  : T V P E  : 'APAClTY : 

: i Pllrlj 

: 1901 : F E U  : P R  208 : G i  7 

-\ 1 
: MAR . : P R  209 : F7 7 -. 1 
: JLIN : P R  202 ( F r  L u z o n )  : 67 7 

- 3 0  

: JLIL : P R  102 ( F r  V i s a y a s )  : DS;. 32 
: I\ICIL1 : A p l a y a  11-1  ( R e h a b )  : D ~ L .  I?  
: NClV : A p l a y a  11-4  ( R e h a b )  : D S L  :9  
: NClV : G e n  S a n t o s  ( R e h a b )  : D S L  i 

- 

: 1992 : J A N  : G e n  S a n t o s  3 ( R e h a h l  : DSL. 
- 

: JLIL : A Q C I ~  I  : HVD 8;) 
: JLIL : S M P R - 1 2  : P S I .  7 L L L, 

: 1993 : NOV : M i n d a n a o  P o w e r  B a r g e  : D S L  1 0 0  

: 1994 : J A N  : M i n d a n a o  P o w e r  B a r g e  : D S L  100 

: 1995 : J A N  : Pit .  A p o  A  : G E O  A:) 

: 199h : J A N  : M t .  A p o  B : EECI A<) 

: 1'997 : J A N  : L e y t e - M i n d a n a o  
! I n t e r c o n n e c t i o n  

2 

: 1998 : J A N  : P i t .  A p o  C : GECl 

: 1999 : 

: 2000 : 

: 2001 

: 2002 : J A N  : A g c ~ s  I  I  I  : HYfi  223 

: S m a l l  H y d r o  S tage  I : HYD : 105 : 2003 : J A N  

: J A N  : HYL? 105 : 2004 : S m a l l  H y d r o  S tage  2 
: HYI) 58 : ' s m a l l  H y d r o  S t age  3 

: HYD 150 : 2 0 0 5  : J A N  : B ~ l l a n o g - R a t a n g  
................................................................... + 
Source: 1991 NAPOCDR P o w e r  D e v e l o p m e n t  P r o g r a m  



TABLE 6-1 

PROJECT TIMEXABLIi: 

TASK NAME 

ENGINEERING 

Gecslogy 5.0 d 
G e ~ d e t i c  S t u d y  5 d 
M e c h a n i c a l  5.5 m 
E l e c t r i c a l  5.5 m 
C i v i l  5.5 n~ 
M o n i t o r  2.0 in 
G e n e r a l  2.0 in 

EQU I FMENT 

F u e l  System 
C o o l i n g  S y s t e a ~  
S u l z e r  E n g i n e  
Waste H e a t  R e c o v e r y  

B o i l e r  
E.M. G e n e r a t o r  
15 kv s w i t c h g e a r  
S u b s t a t i o n  
Main Fower  

Transfo~ . iner  
C o n t r o l . / F i r e , / S e c u r i t y  
L i g h t i n g  

CONSTRUCTION 

E s c a v a t i o n  
F o u n d a t i o n  
S t r u c t u r a l  
E l e c t r i c a l  
M e c h a n i c a l  
B u i l d i n g  
F i n i s h i n g  

SHIFFING 1 . 0  m 

COMMISSIONING 1 . 5 III 



STbTIOll: UGhYhH OK OPO CITY 
C00RDIAllF;S: 08 21 8 124 36 1 

: R\la : : 1 E 8 P E R A T u I P (de: c )  : : nan smb :PRiIVA151XG : 
n[IHfl FALL : D l # ;  -...-----------..-.-.-....--- : :LEVEL PU-: wl);B : ! DAYS Illil 

: (m1DJ :IlAYS:HdX- : ))I#- : HEAN : DRY :YET :DE'X:RU : SSUU ;laliEi-:SBEPD :C'UDUP ---------- 
: : ~ n u n :  ls l ln:  : BULB :BULB :R.:(X): [HK) : 7103 : ( S F ~ )  : (acls) :  lSTn : L6W 

-________~___.-__.~.---IIIIIIIIIIII.~------?-~~..-~-----~---v---l.--.------~---.-~t..---.~----.-~.-----~------. 
I I I , '  

Jdh' : 107.4 1 10 L30.6.: 11.5 : 26.0 : 25.7 :23.4 :23 :a2 : 1010.7 : S# ) 3 1 6 1 4 : 1 

, 8 , ( I  8 , I I I , ' I  

JUL : 211.0 : 13 i32.5 : 22.6 : 21.5 : 27.0 i24.4 :14 :81 : 1009.1 1 SH : 2 : C i 15 : 5 , I b ,  1 
1 I I ' l l  

AUG 1 193.1 1 17 131.1 : 22.6 : 27.6 : 21.1 :14.4 124 3 0  : 1009.1 1 S1 1 2 : I !5 1 10 
I ,  I I ,  ! 
I I t , I ,  

SIP : 216.7 : 17 :31.5 : 11.1 ] 21.6 : 27.0 :24.4 :24 $1 : 1009.4 : 5%' : 2 : 6 1 16 1 13 
4 , , , I #  

I I I , '  I 

OcT : 173.2 : 16 :32.3 1 22.6 : 27.4 : 27.1 i24.4 :24 3 3  : 1009.2 : SY : 2 1 6 1 15 1 1 2  , I , , ( , I 
I ,  I I I , ,  

AOV : 125.0 : 13 :32.1 1 22.4 : 27.2 : 26.3 3 . 3  :23 :Sl : 1009.2 : 3 t 2 : 6 : I! 1 i4 
8 ,  , I , ,  , 

- 9  , ' I ,  

DEC 1 116.2 : 13 i31.1 j 22.1 J 26.6 : 26.3 j24.l :23 :33 : 1009.6 j 3' j 3 1 6 j 4 1 5 

Source: PIGASA 



, , 8 , 1 1  1 I , 
I ,  6 I , , ,  I 

HAT 98.5 1 B :32.4 23.3 1 27.8 : 27.6 124.0 123 :74 1 1003.4 : S : 3 1 5 1 1 I3 , I I , ,  , I I I I 8 

JUII ( 203.0 : 16 131.2 : 22.8 1 27.0 : 26.4 124.1 :23 :83 : 1003.2 : S 1 2 6 : 17 1 13 - , 8 , 1 1  1 , 
I b , # I ,  

! 

I : 230.5 : 16 l30.6 1 22.2 1 26.4 : 26.1 123.7 (23 3 2  : 1009.7 1 SB/S 1 2 1 fi 1 15 : 9 
I 0  t I I I I I 
I I , , I  0 I 

AOG ! 221.4 ! 14 '31.6 ! 22.1 ! 26.8 : 26.3 123.5 123 173 I 1003.5 ! S ! 2 : 7 1 15 ! la 

Source: PAGASA 



+ . ~ - - - - - ' . . - . - - - . - - - - - - - - - - - - - . - - - . - - - - - - - - - - . . ~ . - - - - - - - - ~ - ~ ~ ~ - - - - - - - ~ ~ - ~ - ~ . ~ . - - - - ~ ~ ~ ~ ~ ~ ~ . - - - - ~ - ~ ~ . ~ ~ - . - - - ~ ~ - - ~  ............................................................................................................. 
1 GREATER MIL? BIGH6S1 , TWilEXA'IURE (deg C) : U I A F A L L  (5s) Y I ~ D  (epa) , 

~----___.__-..---._---------.----------....----------.~.--------.-.---------...~~.-------~--.~-..----t 

: H O # E l  HIGH DATE 1MI DATE: : AWWHT DATT: SPD/DIR BhTX : 
I-- 

I 

: ~ h n  1 36.2 27'59 15.1 l.P'E9 283.1 15.13 14fiel 17'32 : 
1 FEE : 35.6 13.%1 16.2 1'53 : 111.3 15'6s :3/B 24-77 : 
: BAR 36.0 19'19 16.9 10'10 95.8 6'51 3D/BBB 19'81 : 
: A P R  35.3 16.15 16.3 5-63 90.8 11.t.s 3oiva 8.b3 , 
: HM 36.1 23'11 19.3 2'70 : 1 1 . 9  20.51 ;7/8 10'59 : 
: J U R  1 36.8 10'58 19.1 Parlous : 163.1 30'51 1 Z p  19'86 1 
1 J O L  : 37.5 26'68 18.1 30'10 : 131.9 1-77 22,rr'SY 27'82 : 
1 bUG 33.2 16'19 19.1 9-10 117.1 22'67 l8,VSY 14'86 1 
I S E P  1 31.4 1K76 19.8 20.U 119.1 19'47 2S/R 1'82 : 
: ocr r 36.5 23.81 19.6 15-69 ; 101,l 28-22 lz ,qv 8'11 : 
1 NOV : 36.1 11-59 17.5 39'69 127.3 19'53 l2/HN'd 19-05 : 
:DEC : 35.1 27.77 17.2 18'60 1 175.3 24'34 l2eSi l  11'8E i 

10YWhLL : 38.2 8!15/1979 16.1 1/29,'1953 1 227.3 11/31/1358 31,a 5/10!1959i 
I__ ______I__________. .__.__________________. ._- - - -~~~-- - - - - - - -~l_______.- -_________-- - - - - - - - - - - - - - - - - - - -~ 
I - 
:PERIOD OF: 1908-1918 1939-1939 1949- iSS6: 
]B%CORDS 1 1919-1935 1917-1996 

Source: PhUSh 
- 



tr.--~:z~~:::::z~=r:=:~z~=~==::r==::=~==~~:=~z~~~~==r=:=::::zz:=r=~=~:~:r:~zr~~r~::~rrr~=~:::~:zz::==rrz:=~ 
, 
I : GREATPSI DAILY BjGHlST 

I 
# TEHFERAmIiE (dez C1 : BlllflFALL (sr) 1 taps) 

: HOHTH HISH DATB LOU BAIP: : AHOUXI A SPD/DIP DHE I 

! 

: BAR 35.0 16'83 11.1 3'51 : 84.2 !9.%? 30/Ht!E VARlOUS 1 
:IFR 35.0 11'83 15.0 13'83 34.0 26.8; 30/NP 29'83 1 
1 WAY 1 35.0 15'78 10.1 23'94 51.6 19'85 37:N 16'86 1 

35.0 26'86 
:Jun : 3 . 6  6-03 20.1 21.82 : 81.5 25 .~3  ~ V S Y  10'83 1 

, ., I JUL : 31.6 2'82 20.0 4-85 16.1 3'66 i3fi 8'86 : . , : AUG 35.6 26'86 20.0 24'31 : 11.1 6 3 3  19;s  !'86 1 
:SEP 31.2 18'36 19.6 5'19 1 80.8 1'84 l l f i  16'83 1 

r I :Om 34.5 28'51 19.0 31'81 : 111.1 20.82 !SMHY 15-79 : 
-. : ROY : 33.5 23'83 19.2 5-84 13.1 23-65 E3,Y 
. . 20'86 : 

! DEC 32.5 17'92 11.3 16'86 : 133.6 11'35 l;/S 21'85 : 
-? I_ 

. . :OVERALL : 31.6 8:16/1886 11.1 1/1?/83 : 133.6 11/11/1885 20,4RP 4/29/5? 1 
! 

I 1!11/85 1 
1/5/80 : . , 

]FBRIDD OF: 1819-1986 1979- i8SE 1979-19361 
IRECORDS ! 
I I , I - 
, : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : : ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ : Z : ~ ~ ~ ~ Z ~ ~ : ~ ~ ~ ~ Z ~ : ~ ~ ~ ~ ~ ~ ~ ~ Z ~ ~ ~ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ : +  



Tab le  7 -5  

STATIOHARY SOURCE OF AIR POLLUTION EfllSSlOH YITHIH 10 RU RADIUS 
OF THE PROJECT SITE I N  TABLOtl, CAGAYAN DE OR0 CITY 

+::=r===z=-======;====z=z===------.--.--..----.-------------------------.----------------------- ---.------------------......-...-----------------------.-----.------ t 

P i r  
TY pe : Sources o f  I Po l lu ! i co  : 

Name and Address o f  A i r  : C o : ~ t r a l  : 
o f  F i r n s  I n d u s t r y  : P o l l u t i o n  ; E q u i s ~ c n t s  : 

................................................................................................. 

:I.AJ WOOD PRODUCTS IHC. :Mood Process ing  :Hood- f i red : 8 u l t i  P fc i coe  : 
: Tablon, Cagayan de Oro C i t y  : P l a n t  ; B o i l e r ,  ; F l y  ash d u s t  : 

:P laner  : c c l l ! ? c i o r  

:Z.ALYANA WOOD PRODUCTS, :Mood Process ing  :Sanders, :Cyclof ie d u s t  : 
: Cugman, Cagayan de Oro C i t y  : P l a n t  { P l a n e r s  l c o l l ~ c t o r  

: b o i l e r s  {Bag f i l t e r  
I_______ ......................................................................................... 

l3.ATCO ENTERPRISES :Gra ins H i l l i n g  :Gra ins H i l l i n g  :Ba5 f i l t e r  : 
: Puntod, Cagayan de Oro C i t y  :Apparatus 

:4.BUHAYCO HILLIHG CORPORATION :Grains H i l l i n g  16 ra ins  H i l l i n g  :Cyclone d u s i  I 
I Cagayan de Oro C i t y  :Apparatus ::o:iec!.:r 

~--------_----------..-.-------------..----.------------------------------..-.--.----.------.---- 

:S.OROCHAR IND. INC. :Charcoal  P rocess ing  :Haamer m i l l ,  :Sag f i l i e r  
: Agusan, Cagayan de Oro C i t y  ;Ro ta ry  D r i e r ,  

: V i b r a t i n g  screen : 8 .  

I__________________---------------------------------------------------------------.--.--.-------- 

:b.CAGAYAN DE OR0 OIL HILL, INC. :Coca O i l  M i l l  ;Bunker f i r e d  ;Fxi p r o k e i t e r  I 
: Tablon, Cagayan de Oro C i t y  : b o i l e r ,  Coco ;Cyclone d u s t  : 

: s h e l l  t i r e d  ;p~!!+t~r 
:Furnace 

:7.CbGAYAt4 DE OR0 TlHBER CO., IHC. . :Wood Process ing  :Band:an, P laner ,  :Cyclone d s t  : 
: Puntod, Cagayan de Oro C i t y  : P l a n t  :Sander,Moodfired :co! lec?cr  

: b o i l e r s  : l e p i c g e s e n t  : 
: P ~ l l e t i z i n g  l t a n r  & soo t  f 
:machine I c o l i s c t o r  

!B.COCA-COLA BOTTLERS OF THE PHILS. :Beverage :Bunker-f i r e d  :Fue l  preheate; I 
: Osnena St . ,  Cagayan de Oro C i t y  : : B o i l e r  

:Y.CAPIC@R, It4CORPDRATED :Gra ins  H i l l i n g  : 6 r a i n s  H i l l i n 5  : tyc!o~;e d ~ s t  ; 
I Puntod, Cagayan de Oro C i t y  :Apparatus i c o l l e c t o r  

:Bag f i l t e r  

:IO.DBC RECAPPING : r e  Recapping P l a n t  : D i e s e l - f i r e d  No:!@ 
: b o i l e r ,  B u t t i n g  : : Lapasan, Cagayan de Oro C i t y  : 
:Hachine 

+------------------------------------------------------------------------------------------------ 
. .  ~ . . .  . .~ . 



Tab le  7-5 (cont'd) 

STRTIONBRY SOURCE OF dIR POLLUTION EHISSION WITHIN 19 KM RADIUS 
OF THE PROJECT SITE I N  TABLOH, CB6RYBH DE OR0 CITY 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

A i r  
TY pe : Sources o f  : P o l l u t i o n  : 

Haae and Address o f  A i r  : C o n t r o I  
of F i rms  I n d u s t r y  : P o l l u t i o n  : Equipf ients  I 

f _ _ _ _ _ _  .......................................................................................... 

:II.JINAR LUMBER & C0,'IST. SUPPLY lKood Proce5;ing :P laner ,  Bandsan :Cyclone ~ U S !  I 
I Puntod, Cagayan de Oro C i t y  : P l a n t  :wood- f i red i c c i : e c t o r  

: b o i l e r  : f a b r i c  f i l t e r  i 
' -_---- 
: lZ .L lM KET KRI & SONS nILLIHG CORP. :Grain; H i l l i n g  & l P e l l e t i n g  machine :Cyc lon r  separa ta :  
: Puntod, Cagayan de Oro C i t y  : O i l  R e f i n e r y  : o i l - f i r e d  : h i - p r e h e a t c r  i 

: b o i l e r ,  Coco :FLY ash 
- 9 : s h e l l  f i r e d  :A r res te r .  

: b o i l e r  
I_____________ -____------~-~--.---~....~~~-~~-------------~-~-~-------------~--~----------------- 

;13.MlSBHIS MOOD COHPONENT : h o d  P r o c e s s i n g  :Bandjaw, P laner ,  :CjrcI011? d t i s t  : 
: Cugaan, Cagayan de Oro C i t y  : P l a n t  :Sander, Hood- : ; o l l ~ c t o r ,  

, . : f i r e d  b o i l e r s  : F a b r i c  

I f i i f e r ,  R u l t i  

:' 1 :Cyciorle, F l y  : 
- ,  . ,  :ash cslle::or : 
.. . '-- .-----......------------------------------..-.-------------------.------------------------...- 

: 14.MltIDANAO TlBRER CO. INC. :Wood Process inq  ;nood- f i red :Cyclone j u c t  
' , I Uaalag, Cagayan de Oro C i t y  : P l a n t  
* .: 

;P laner ,  ReSam :co : l r cLar ,  Bag : 
: F i l t e r  

I _ ._..._. p..-----------------------..---------------------.-..---------------------------------- 

:IS.HlNDAHAO LLUMINUH PROD. :Foundry : O i l  f i r e d  No?e 
: Bulua, Cdqayan de Oro C i t y  :Furnace 

. ,. 

:Ib.llESTLE PH_[L.,lNC, OF THE PHIL. : B i l k ,  Coffee, Ho'ldle:Oil f i r e d  : i y c l o ~ : e  Lii13t ; 
: Tablon, Cagayan de Oro C i t y  :Fac to ry  :Furnace D r y e r  :CO!:EC~?T,  i : ~  ; 

:Bunker t i r e d  l a s h  cui:?r!or : 
: b o i l e r  

. . 
I17,NORTHERY HINDAHRO BAtIDA6 INC. ; T i r e  Recapping P l a n t l B u f f e r  machine :Cy r lone  d u s t  : 
: Baloy,  Cagayan de Oro C i t y  I : c o ! I ~ c t [ : r  

:IE.YVPRS RECAPPING PLRHT : T i r e  decapping P l a n t l D i e s e l - f i r e d  !!cne 
: Lapasan, Cagayn de Oro C i t y  : : b o i l e r , B u t t i n g  

:Machine 

:lY.DEL MONTE PHIL, IHC. :Food Proce;;ing 1 8 u n l e r - f i r e d  ; F ~ e l - o i i  
: Bugo, Cagayan de Or0 C i t y  : P l a n t  : B o i l e r  :p re -hea te r  : 

-------.----------------..-------------------------.------..----..------------------------------- 



Table 7 -5  (contad) 

STATIOHRRY SOURCE OF AIR POLLUTION EHlSSION NITHIN 10 Kn RADIUS 
OF THE PROJECT SITE I N  TABLON, CAGAYAN DE OR0 CITY 

............................................................................................... 

Air 

Type : Sources o f  : P o l l u t i o n  I 
Haae and hddress o f  A i r  : Cnn!rol : 

o f  F i rms  I n d u s t r y  : P o l l u t i o n  : Equipnents 

I _ _ _ _ _  --.~._______--~~--~------~~~.~~~-----~-~..~--------~~.~----~-----~--~--~-~--~-----~-------- 

:?O.PEPSI COLA DIST. OF THE PHIL. :Beverage : O i l - f i r e d  ," . ~ y c : o o i c  r a t e r  : 
I Tin-ao, Cagayan de Oro C i t y  : B o i l e r  :sc:obSe: 

I _ _ _ _ _ _ _ _ _  ...______---.-..----------..--------.. L--------....-------..--------..--------.-------- 

:21.SlflE OARBY INTER?lATIOHAL TIRE CO.:Tire Recapping P 1 a n t : O i l - f i r e d  :Cyclone d u s t  : 
: 6u;a, Cagiyan de Oro C i t y  :Hailer : c o i l e c t c r  

: B u t t i n g  machine : 

I22.VITARICH CORP. : F e e d n i l 1  :Haaner m i l l  :Cyclone d u s t  : 
: Tablon, Cagayan de Oro C i t y  : : P e l l e t  m i l l ,  : c o l l e c t o r  

ICocoshe l l  
: f i r e d  b o i l e r  

:23.ORO HETAL T R A ~ E R S  :Galvanized S h e e l t s  :Rotary Furnace Rone 
: Cugaan, Caqayan de Oro C i t y  

:ZI.FERRO CHROHE PHIL. I I I C .  : I r o n  Ore Process ing  : G r i n d i n g  :F;hric F i l t e r  : 
: Tagoloan : P l a n t  : H i l l s ,  S inher  I H u l t i - C y r i o n e  : 

:Furnace, :concected t o  : 
:Rotary K i l n  :matr r  scrobber : 
: E l e c t r i c  Arc 
:Furnace 

- - - - - - - - - - -----  

) 2 5 . ~ ~ ~ f i 0  PAPER 4 PACKAGING :Paper E i l l  :Uood- f i re  :Cyclnne d u s t  : 
: Sta. Cru: : b o i l e r  : co l lec te :  I ; 
: Tagoloan :ua te r  sp ray  : 

:sc rubber  

:ZI.PhCIFIC RCTIVATED CARBON INC. : A c t i v a t e d  Carbon :Rotary Ki ln ;  llone 
: E rac ia ,  Tagoloan :Processing P l a n t  : 

- - - -  

:27.HASTER MOOD EllTERPRISES {Wood Proce;sing : Y O U ~  sander :Bag f i i i a : ,  
: B a l u a r t e r ,  Tagoloan : P l a n t  : 4  P l a n e r s  1 C y c l c n ~  do.: I 

:Wood-f ired i c s l l e c t o r ,  
: b o i l e r s  . r , r l y  2.: 

Ico1ie;tor 



Tab le  7-5 (cont'd) 

STATIONARY SOURCE OF AIR POLLUTION EMISSION WITHIN 10 Ki l  RADIUS 
OF THE PROJECT SITE I H  TABLON, CRGAYAN DE OR0 CITY 

+====::=:=rn==--======~==z=======~===============================z~z=z=========================:+ 

Air 

Type : Sources o f  : P o l l u t i o n  : 
Haae and Address o f  A i r  : C o n t r o l  

o f  F i r n s  I n d u s t r y  : P o 1 l r ; t i o n  : Equ ipnen tz  : 

::B.TOP FOREST DEV. INC. :Plywood P l a n t  :Hood sander  :Eay F i l t e r  
: B r a c i s ,  Tagoloan : L  P l a n e r s  :Cyc lone d u s t  : 

: Wood- f i red :co!!Ector, : 
: b o i l e r s  :Ash c o l i e c t o r  : 

I_______________ ...-.----------.-.-....-..-------------------..---.-....------------------------- 

:27.HATIVE NEST INTERNATIONAL TRRDIH6:Rubber P r o c e s s i n g  : O i l - f i r e d  : # r t e r  ;pray : 
I CORP. :Plan! : D r i e r  :sr:ubb~: 
I tiohon, Tagoloan 

-.~~--~--------~------.---.~------------------------------.--.-.--------.------------------------ 

Source: DEHR Reg ion  1 0  



T a b l e  7-6 

SULFUR DIOXIDE ( 5 0 2 1  CONTENT OF THE BTflOSPHERE, ug1cu.a 

STATION: DEHR, PUNTOD, Cagayan de O r o  C i t y  

T IRE OF SAMPLING 
)=rz=~=====z===::::==========z=====~====~======z==~==~==z============z========z==~=~===============~~==~ 

: 8:30 Rn : 9 : ~  nn :IO::O nn : i i : j o  nn :12:30 PM : i : 3 0  P n  : ;:30 PA  : :::o PM : 4 5 0  P n  : 
: t o  I t o  I t o  : t o  I t o :  t o  : t o  I t o  I :G : 

: DOTE : 9::O Rn :10:30 An :11:.30 A H  :12:30 FH : 1:30 PM : 2::0 P n  : 3:ZG P n  1 4:30 Pi7 : 5:30 Pfi : 



Table 7-6 (cont'd) 

SULFUK DIOXIDE IS021 CONTENT OF THE ATHOSPHERE, ug1cu.n. 

STATION: DENR, PUNTOD, Cagayan de Dro C i t y  

TIHE DF SAMPLING 
+ ~ : ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ z ~ z ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ z ~ ~ ~ ~ ~ ~ ~ ~ ~ z ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ +  

: 0:30 AM : 9:30 An :10:30 AH :11:3o AH 112:so PH : 1:30 PH : 2:33  ti 1 3:31j ~n 4:30 PH I 
: t o  I t o  : t o  1 t o  ; to : t o  1 t o  : to I t o  : 

I DATE 1 9:30 Bfl 110:30 Afl :11:30 AH :12:30 PH 1 1:30 Ptl 1 2:30 Ptl 1 2 3 0  PX : 4:50 Pfl : 5:30 Pfl 1 

8 DENR STANDARD FOR RilElENT SO (HOURLY]: 050 ug1cu.n. 
- 



Table 7-73 

SUSPBliDKU Ph!iTIrULhTX XhlTEE O)KIX#T O P  THE AIHGSPH&BB 

STATIOll: Dint, PI;MiOD. Cagayan DP. Orr~ City 

~-~ ~ ~ - -  

DB#B STAKDABD lUf8lXR LIB PhkTIUIMTK CQICEUIUTTIOX: 250 Ue/~'(h~~Url9)  



TABLE 7-715 

SUSPENDED PARTICULATE MATTER AT AND 
AROUND THE PROJECT S I T E  

(.J%.rluarry 23, 1932 ) 

STATION WIND DIRECTION T I t B  SCiNCXtTrPdIT I O N  
ueycu. In. 

................................................................ 

T a b l o n  .Varia.ble 0950H - 1050H 14.34 

Variable 1615H - 1715H 9.91. 

A g u s a . n  Va.ri~.ble 1055H - 1155H 34.12 

1705H - 1805H .- .-+ Cugrnsn Variable di.8.21 

1 , ................................................................ 
.- , 

,. . 
N o t e :  DEMR :?%a:c~dn.rd f o r  n.~clbient, a.ir partici>.ln.%e is 

e 250 ug/~crn, hourly 
$ 1  
: . ! . . >  . , 



Table 7-8 

SUBRACS MATBB QUALITT ABOUI1D TBB CDPP PWKCI SIT1 

Date rrf Sawline: damrp 25, 1932 

I 011 and Grme, sg / l  2.0 2.3 - 5 se/l , I 



PROTKCfIID A R W  MD WILELIFE BUREAIJ 
List ,  r ~ f  Bird? P~JIXL~. i n  Reg.ir~n 10 

I 
I 
I Narcisous Flycatcller 
/ Olive-cap,'~ed flower hecker 
I Oriental Tree Pipit. 
1 Fetchada P i p i t  . 
I Philippine Belbul 
1 Fqlilippine Glossy S ta r l ing  
I F'l~ilil>pine Leaf Warbler 
I Fled Chat 
1 Flied Tl i r i l ler  
1 Flain-Tllrcates Bulbul 
1 F ~ g t u s  Florqer Fecker 
1 Red-Tlwoated F ip i t  
I ~ i c l i a r d - s  P i p i t  
1 Rufous capped canegrass warbler 
I Rufous- t a i l ed  Jungle Flyca teller 
I It11ly Throst 
I S l~a rpTa i l ed  Gray Bird 
1 Sllort-crested Blue Honarcll 
1 Spangled Brorigo 
I Streamed Groimd Babbler 
I Str ia ted  Canegrass Wabler 
1 Strorlg-billed n l r ike  
I Swda Groimd Thrusll 
I Tauries Flycat,l~cller 
I Thicket Flycatl~cller 
1 Tioer Shrike 
I Verditer Flycatcller 
I Violet-backed s t a r l e t  
1 Wattled Broadbill 
I Wattled B ~ ~ l b i i l  
I WIlit,e-kllied Wtiist 
1 White breasted Wood S r~a l lo r~  
I White-Bared Tailor-Bird 
I White-fmnted Nutclatch 
I Yellow White-Eye 
I Yellorq-bellied Flycatcher 
I Yellorq-Billed k a f i i r d  
1 Yellou-breasted wren- warbler 
I Yellorq-vented Bulbul 
1 Zmbanga B U ~ I X I ~  
I 

i 1 I .  mafi,iss.ij~~? 
L)ic:a?:sj .!;loi*ilc??~ 
Di c?aelz t ~ * i ~ c > i : c ? s  ti;>.? i?i11e1,2 eg : la iv  
J 7 .  ~;ste;c-i 
.h'.r.-psil.w tes 1.3. {.>.?1i2 i.pi;. i~~i;s 
Apli71Jis p. & w ~ e y e : ~ s i s  
Fwl lo six?].^^;; o i i  r.si?ei:a 
L?slix?la i?a&?t*o t o  mgers 'e i !~  
L?l,?laga negt-a i?2~iir. i1si:? 
H>zwi1:etas a. e>-zZvtti 
i e  . p~,~e:~m~iw 
.&~tI]i;s ~ ~ r v i m c l s  
A I J ~ I J ~ I ~  I J C ~ ~ ' ~ ^ ~ S ~ ~ ~ ~ W J ~ ~ ~ J ~  .i!ls;L>i'iS 
&t?alUIllS tlL!Ii?I'~i?Il&i~S e?IV.\. 

IU~.>~~o.'~g~-las ri rfi eau,+a z . w v L : ~ I J ~ ~ ~  
Er i  tl~aczl~s c?alz~cjJr, 
&lh^c?fiJa '.&~?O-~n^~i?:>i 

. ~ P T < ? ~ ~ J . V ~ I I ~ S  ~ J C ' ~ C ? X I ~ ~ ?  Sgl!SSM? 
I?ic?rf>njs .?lot f a i ~  ia t tiis stt-i~ ti:* 

F t i l  ocrialla m. ;i~i~;,s%~:c?;~sis 
f l e ~ a l  f>n!s ~ . U ~ I I S  f 1'2s :rc?zci=si 
xi70 tk?lSa ~ U J ~ ? I Y X W < ~ ?  
Ficrci?irla L'~-J.T.>~.? C ? I : I ~  L? 
Fii?t?c?f!Iz7 ~J.V~.FI'.V%~J~ DJ<?;Jtj~3?21~3 

Lwit:s T i c ? r i ~ ~ i s  
h'i:clst?ic?&a jw:a.ve>~sls ;~ic?rilnt-i.? 
S t u r ~ ~ i ~ s  l:J~iiij.~l:e~~sis 
Silrylaimf~s s t e e r i  iru.:;i,i 
~ ~ . ? I I J I S  . i!n?stic~ls 
Fk!J~~~.~c?~j$Jt?l€i c?iIJatY?~ i l ~ ? ; ; ; ~ ~ c ? I ~ i  

A tta7lllS 1. 1af1c?1~3~j~~7j~j2i1~ 
L ~ ~ ~ . ? I ~ J ~ L w I ! s  c i ~ ~ e t v i e r c o ~  
S i  t fa fncil tall i s  z]:<? 
& ~ t ~ i ? i l l a  f l zva  s!~:i2.Ziisa 
Zc?s tenqjw aic?tvr,i;z c ? ~  tatmw~eii5'is 
F ~ ~ c ? . ~ e ~ i ~ l ~ a l a  phi ? i ] ? p i ~ ~ e i ~ s i s  siL$t~.!cj 
C7~li?t~i?psis f. ~~. i i x f* ;~ t??~s i s  
(7et:1,-~?e,t]a si~li>j~i!iws s izp2e.x 
fi.:~e>.~~c?ti~s c???lz vie- si121!ei1sis 
Hjq>siletes t?lf&rr;lar*fr- 



. 
Table 7-10 

FEOTECTED ARERS A H D  UlLDLlFE BUKEHU 
L i s t  of f la rsa ls  Found in Region 1d 

: I )  Chocolate-backed Round-;:;: Horjhoe B i t  IHipposideros diades;  gri;eu; : 
: 21 Ceenon Fh i l .  F ie ld  Rst :Rat tus  indonensis  : E a g a ,  F?oj aagto:, a a l a g t o l  
I 31 Coaaon P h i l .  l r ue  Flying Fox IFteropu; yeioyru? Ldnensis : P a n i l l ,  Yaba?, Eabg  
: 4 )  Flying Lear :Cynocephalus volans :Faqua?q! Xiacal  
1 5 )  Geof f r ay ' s  Roasette Flying Fones :Rousettu; anp1e;icaudatu; I 
: bi 6 r e a t e r  F h i l .  Short-t!osed ur Onq-Faced F r u i t  and Eat :P tenochi ru j  j a g o r i i  :t..abcg. I l r a r z p n l t ?  ! .u la in i t  
: 7 )  Least Flat-headed s a t  :Ep!isicus pachypu~ seyeni : , 

- . . . :  8 )  Halay Fa lse  Vanpire Bats :Megaderas spasna sp;sfa :Panihi!  Raapira 
;:: 9 )  Hindanaa Arrow Tailed Flying Squ i r r e l  IHylopekis sindanesi;  : k y a t a t  
. : I n )  Roray Rat :Rat tus  norvegicus IDaga, i l a g a ,  Fagtgl ,  Ba1;gtot 

:I11 P h i l .  Brown! Horseshoe Bat :Rhinalophus a:cuatus exiguas I _ : I?)  Phi l .  Dawn Rats :Eonycteris  sue laea  8 .  , k u ~ a k n i t ,  k o r x a i i t  
:13) P h i l .  Iscaque :nacaca F a s c i c u l a : ~  /Ucggry, tsonggo? i a t r i f i p ,  ofiggoy, hen : 
1141 Phi l .  Euskec-horse Sdrea :Faradouru; ph11ippinen;is :Eubci t ,  l l i n i a l  

.::I51 Phi l .  f a l s  Civef :Nacroqlosses I n i l o ,  P i i l ; ,  Alacid . I 
1116) P h i l .  Sh~e th -Ta i l zd  Rat . ~. :Enballonura a lec to-a lec to  : labag,  L.ahydo, Laiabyio 
:I71 Ph i l .  Ta r s i e r  :Tars ius  s y t i c h t a .  :N;gan, j a g s ,  h a g ,  H?:aag 
: I S )  Ph i l .  Tree S q u i r r f l  ICallosciuru? phi1ippine;is  IBcot? LsLsoy? kfisoigsinq5 Lagsinq , .. . :!7) Sca l l  Long-tongued F r u i t  Bat :f iacroglo;~ue Laoochilu; , r a ~ i g ,  i s r a r a k n i t ,  kcwakoi! 

:Scotophi lu j  tecnik,i t e r e s inc  : :?O) Teneitck ' ;  Yellox Rat 
: i l iniopteru;  au;tral i ;  a u s t r a l i :  :21)  T w P ' ;  Be;t-Tongued Bat 
ISus barba tus  : Ih i l? ; ,  2.ak.-tin, 8 ig j ax  :2!1 Uild E: - 

BEST AVAILABLE COPY 



MALE 

2 4 

40 

58 

79 

119 

145 

176 

270 

270 

34 1 

399 

4 1 4  

533 

306 

TABLE 7-11 

POPlJLATION BY AGE GROW 

70 Above 

fj5 - 69 

(5.0 - (5.4 

55 - 59 

50 - 54 

45 - 48 

40 - 44 

35 - 39 

30 - 34 

25 - 29 

1 R  - 24 

13 - 17 

7 - 12 

4 - 6 

FEMALE 

25 

49 

60 

82 

92 

13f3 

169 

245 

232 

395 

392 

404 

579 

3 10 

PERCENTAGE 

.7% 

1.4% 

I . .  7.x 

2.3% 

2.5% 

3.7x 

4.7% 

5.84; 

6.4% 

1 PX 

13.6% 

11.1% 

16% 

R .  5% 

TOTAL 3,556 100% 3. (5.20 100% 

,- oource: B R C R ~ ~ F J . Y  Tnblon Health Center 



TABLE 7-12 

POPULtlTION AND NUMBER O F  HOUSEHOLD 
BARANGAY T A B M N  

CAGAYAN'DE ORO CITY 

TOTAL POPLILATION: 7,167 

TOTAL NO. O F  HOIJSEHOLDS (HHE) : 1,426 

TOTAL t.10. O F  H0rJSE:S: 1 . 382 

PUROK : NO. O F  HOUSES NO. O F  H H s  NO. O F  POPULATION 

: 8 
.~ I 12  1 9 4  198 1,011 
, . #  - - - - - - - - - - - - - - - - - - - - - 

TOTAL 1,332 1,426 7,176 

Source: R a r a n g a y  T a b l a n  Health Center 



TABLE 7-13 

R.  CATHOLIC 

FUNDAMENTALIST 

FROTESTANT 

INC 

BAFTI ST 

SDA 

RELIGION 

NO. OF HOUSEH0LI)S 

1,155 

152 

71 

25 

15 

8 

FERCENTAGE 

El. 1% 

10. 6.% 

5 -0% 

1.8% 

i .O:Z 

.5% 

TOTAL 

S o u r c e :  B a r a n g a y  T a b l o n  H e a l t h  C e n t e r  



TABLE 7-14 

OCrnATION 

BUSINESS 

LABORER 

FAWER 

DRIVER 

TEACHER 

MASON 

CARPENTER 

FISHERPlAN 

TUBA GATHERS 

QUAClC DOCTOR 

LAUNDRY WOMAN 

FlARKET VENIKIRS 

UNEMPLOYED 

NO. OF Ff&lILIES 

231 

546 . 

261 

138 

50 

170 

220 

120 

120 

4 

8 

18 

30 

FEECENTAGE 

12.06% 

23.5% 

13.623 

- 
1 .2?i 

2.61% 

8.87.9: 

11.13% 

6.26% 

6.26% 

. P09X 

.4 18% 

.839% 

1.5'74% 

TOTAL 

S o u r c e :  B a r a n g a y  T a b l o n  H e a l t h  C e n t e r  



TABLE 7-15 

BGY. TABWN BUSINESSES 

Nature o f  Business  Number o f  Es t ab l i shmen t s  

Manufactu~~ing/iu~porti~~g,~espo~~ti~~~ 
S a r i - s a r i  s t o r e  
General  merchandise 
C ~ r i n d e r i a  
Refreshment p a r l o r  
Dea le r  
Buy and S e l l  
Fension/R & L .House 
Real E s t a t e  Lessor  
Con t r ac to r  
General  S e r v i c e s  
Vulcanizing,.'Auto Repair  
Beauty par lor , /baber  shop 
B i l l i a r d  H a l l  
F u r n i t u r e  O i sp l ay  
O i s t r i b u t o r  
Beach Reso r t  Operator  

TOTAL 

:Source: Barxngay Tablor1 Hea l th  Cerrter 



Year 

TABLE 7-16 

B I m  & DEATH RATE 

CBR CDR 
Haw Flgu1.e Fkte Raw F l  gu re  H a t e  

S o u r c e  : Barangay  T a b l o n  H e a l t h  C e n t e r  

- 
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TABLE 7-18 

PREVALBNIX OF DISEASE 

Liver C i r rhos i s  

PTB 

Hypertension 

Anirr~al Bi te  

Bronchit is  

Heart Disease 

Asthrna 

Amoebia~is  

t?easles 

Skin Diseases ;~.r~d Wounds 

P a r a s i t  i ~ r n  

G a ~ t r o e n t e F i t i ~  

Fever 

Cough a.nr1 r:old~ 

Source : Ba.ra.nga.y Tn.blon Health Ce~l te r  



- DISPERSION EQIJATIONS USED IN THE PREDICrIOH O F  
GROUND LWEL SlJLFIIR DIOXIDE CONCENTKATIONS 

DUE TO BOILER STACK RELEASES . 
Gaussian Plume Dispersion Equation: 

- (  (ZR - HE)"2)/2*(DZ"2) -((ZR - HE)-2j/2*(DZ"2) 
C e + e j 

where : 
C! = concentration of emissions? ug/cu.m. 

at any receptor located at: 
X tneters downwind 
Y meters crosswind (from centerline) 
ZR meters above ground 

Q = source emission rate, ug,/sec 
DZ = standard vertical deviation of emission 

distribution. meters 
DY = standard horizontal deviation of enission 

distribution. meters 

Pasquill Dispersion Coefficient: 

where: 
s = downwind distance, km 
esplal = e-a 
D = dispersion coefficient .ol 

Constants I, J, K Used With the Equation: 
-. . 

Faequill DZ DY 
Stabilit,y ..................... ........................ 

. . Class I J K I . J I( 



TABLE 8-2 

PREDICTED AMBIENT G R O U N D  LEVEL SULFUR DIOXIDE C O N C E N T R A T I O N  
DUE TO RELEASES FROM CEPALCO THERMAL POWER PLANT PROJECT 

I N  MICROGRAM PER C U B I C  METER 
( H O U R L Y )  

DOWNWIND STABILITY CONDITION 
DISTANCE EU MU S  U N SS MS 

No te s :  
1. NPCC S t a n d a r d s  f o r  ambien t  g round  l e v e l  SO2 c o n c e n t r a t i o n :  

Hour ly  850 ug/scm 
24-hours  369 ug/scm 

2 .  S t a b i l i t y  C o n d i t i o n s  F requency  o f  O c c u r r e n c e  
EU - E x t r e m e l y  U n s t a b l e  Rare  
MU - M o d e r a t e l y  U n s t a b l e  O c c a s i o n a l  
SU - S l i g h t l y  U n s t a b l e  Most P r e v a i l i n g  

N - N e u t r a l  P r e v a i l i n g  
SS - S l i g h t l y  S t a b l e  P r e v a i l i n g  
MS - M o d e r a t e l y  S t a b l e  Ra re  

3 .  P l a n t  C a p a c i t y :  3 x 6 . 6  M W  
4 .  Wind Speed ,  mps : 1 



TABLE 8 - 3  

PREDICTED AMBIENT GROUND LEVEL SULFUR D I O X I D E  CONCENTRATION 
DUE TO RELEASES FROM CEPALCO THERMAL POWER PLANT PROJECT 

I N  MICROGRAM PER C U B I C  METER 
(HOURLY) 

DOWNWIND 
DISTANCE 

STABILITY CONDITION 
SU N S  S  

N o t e s :  
1. NPCC S t a n d a r d s  f o r  a m b i e n t  g r o u n d  l e v e l  SO2 c o n c e n t r a t i o n :  

H o u r l y  8 5 0  ug/scm 
2 4 - h o u r s  369  ug/scm 

2 .  S t a b i l i t y  C o n d i t i o n s  F r e q u e n c y  o f  Occurrence 
EU - E x t r e m e l y  U n s t a b l e  R a r e  
M U  - M o d e r a t e l y  U n s t a b l e  O c c a s i o n a l  
SU - S l i g h t l y  U n s t a b l e  Most  P r e v a i l i n g  

N - N e u t r a l  P r e v a i l i n g  
SS - S l i g h t l y  S t a b l e  P r e v a i l i n g  
MS - M o d e r a t e l y  S t a b l e  Rare 

3 .  P l a n t  C a p a c i t y :  3 x 6 . 6  M W  
4 .  Wind S p e e d ,  mps : 3 
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Ja.t,ropha t;ossypifolia 

Schef f l e r a  Sp. 

V -  Lob;Jf,a 







Plate No. 3 
Air quality sampling 



Plate No. 4 
Noise sampling 



P l a t e  N o .  5 
Water q u a l i t y  sampl ing a t  Agusan R ive r  



P l a t e  No. 6 
Ground water  sampling a t  V i t a r i c h  

corp .  



P l a t e  No. 7 
S t achy ta rphe ta  Jamaicensis  

P l a t e  No. 8 
solanurn Melongena 



Plate  N o .  9 
C a t a l a r i a  I m c a n a  

P la te  N o .  1 0  
C. O d o r a t a  



Pla te  No. 11 
Jatropha Gossypifolia 

P l a t e  No. 1 2  
Scheff lera  Sp. 



Plate No. 13 
V. Lobata 


