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1. Introduction 

1. The North South Commuter Railway Extension (NSCR-EX) Project, comprised of the NSCR 
Clark Extension Project, also known as the Malolos-Clark Railway Project (MCRP) and the NSCR 
Calamba Extension Project, also known as the North South Railway Project–South Line Commuter 
(NSRP-SC) is being funded by the Japan International Cooperation Agency (JICA) for the core system 
and consulting services projects. The Asian Development Bank (ADB) is financing the civil works of the 
NSCR Clark Extension Project. This 7th quarterly monitoring report on environmental safeguards 
performance is prepared and submitted in accordance with JICA’s Guidelines for Environmental and 
Social Considerations (April 2010). 

2. The contractors for all the NSCR Clark Extension contract packages have been engaged 
during the last quarter of year 2020. During this quarter, covering the period April to June 2021, pre-
construction activities and enabling works are being implemented by the Contractors of NSCR Clark 
Extension while procurement of contractors for NSCR Calamba Extension is ongoing. The brief 
descriptions of NSCR-EX contract packages are presented in Table 1: List of Contract Packages, Figure 
1: NSCR Clark Extension Alignment Map; and Figure 2: NSCR Calamba Extension Alignment Map. 

Table 1: Contract Packages 

Contract Package 
and Contractors 

Station Number 
and Section 

(Length) 
Description Status 

NSCR Clark Extension 

CP N-01 

HMDJV* 

Civil 1 

Station: 2 

34.749 km –51.679 
km 

(L = 16 km 921 m) 

Building and civil engineering 
works for approximately 17 km of 
viaduct structures including 
elevated station building in 
Calumpit and Apalit 

Pre-
Construction 

CP N-02 

ADJV* 

Civil 2 

Station: 1 

51.679 – 67.449 km 

(L = 15 km 770 m) 

Building and civil engineering 
works for approximately 16 km of 
viaduct structures including 
elevated station building in San 
Fernando 

Pre-
Construction 

CP N-03 

ITD* 

Civil 3 

Station: 2 

67.449 – 83.170 km 

(L = 12 km 240 m) 

Building and civil engineering 
works for approximately 13 km of 
viaduct structures including 
station building in Angeles and 
Clark 

Pre-
Construction 

CP N-04 

AEJV* 

Underground 
railway and 
approach to CIA  
(L = 6 km 494 m) + 
Access railway to 
Depot 

Station: 1 

Building and civil engineering 
works for approximately 7 km of 
railway track structure including 
underground station at Clark 
International Airport 

Pre-
Construction 

CP N-05 

POSCO* 

Depot Civil engineering and building 
works for the depot covering an 
overall area of approximately 33 
ha in Clark Freeport Zone 

Pre-
Construction 

NSCR Calamba Extension 

CP S-01** Civil 1 

Station: 1 

1.329 km – 2.405 

Building and civil engineering works 

for approximately 1 km of viaduct 

structure including station building in 
Blumentritt 

Procurement 
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Contract Package 
and Contractors 

Station Number 
and Section 

(Length) 
Description Status 

km 

(L = 1 km 076 m) 

CP S-02** Civil 2 

Station: 3 

2.405 km – 10.314 
km 

(L = 7 km 909 m) 

Building and civil engineering 
works for approximately 8 km of 
railway track structure including 
station buildings in España, Sta. 
Mesa, and Paco. 

Procurement 

CP S-03a** Buendia Station, 
KM 12+139, 
Elevated, 2 
platforms. 

Building and Civil Engineering 
Works for approximately 7.9 kms 
of at Grade and Viaduct Railway 
Track Structure including Elevated 
Station at Buendia and at Grade 
Stations at EDSA and Senate 

Procurement 

CP S-03b** FTI Station, KM 
18+659.55, 
Elevated and 
Underground, one 
platform for NSCR 
At Grade and one 
platform for MMSP 
at B2 level 

Civil Engineering, Tunnel and 
Building Works for approximately 
6.1km of Railway with 4.7km of 
Underground Railway and 1.4km 
of at-Grade Railway, including FTI 
Station and Tunnelling Works to 
connect to MMSP Senate Station. 

Procurement 

CP S-03c** Bicutan Station, KM 
20+534, Elevated, 
2 platforms Sucat 
Station, KM 
24+843, Elevated, 
2 platforms 

Building and Civil Engineering 
Works for approximately 5.8 kms 
of Viaduct Railway Track 
Structure including Elevated 
Stations at Bicutan and Sucat 

Procurement 

CP S-04** Civil 4 

Station: 2 

25.418 km – 33.957 
km 

(L = 8 km 539 m) 

Building and civil engineering 
works for approximately 9 km of 
viaduct structure including station 
buildings in Alabang, and 
Muntinlupa 

Procurement 

CP S-05** Civil 5 

Station: 4 

33.957 km – 46.730 
km 

(L = 12 km 773 m) 

Building and civil engineering 
works for approximately 13 km of 
viaduct structure including station 
buildings in San Pedro, Pacita, 
Biñan, and Santa Rosa 

Procurement 

CP S-06** Civil 6 

Station: 3 

46.730 km – 56.952 
km 

(L = 10 km 222 m) 

Building and civil engineering 
works for approximately 10 km of 
viaduct structure including station 
buildings in Cabuyao, Banlic, and 
Calamba 

Procurement 

CP S-07** Depot Civil engineering and building 
works for the depot covering an 
overall area of approximately 30 
ha in Banlic 

Procurement 
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Contract Package 
and Contractors 

Station Number 
and Section 

(Length) 
Description Status 

NSCR Clark and Calamba Extension*** 

CP NS-01 - E&M Systems and Track Works Procurement 

CP NS-02 - Rolling Stock-Commuter Trainsets Procurement 

CP NS-03 - Rolling Stock-Limited Express 
Trainsets 

Procurement 

*HMDJV: Joint Venture of Hyundai Engineering & Construction Co., Ltd., Megawide Construction Corporation, and Dong-ah 
Geological Engineering Company Ltd.; ADJV: Joint Venture of Acciona Construction Philippines and Daelim Industrial Co., Ltd.; 
ITD: Italian-Thai Development Public Company Limited; AEJV: Acciona Construction Philippines Inc. and EEI Corporation Joint 
Venture; and POSCO: POSCO Engineering and Construction Co., Ltd. 
**Ongoing procurement of contractor 
***NS indicates System Wide Contractors covering the entire N2 and SC (NSCR Clark Extension (N2) and NSCR Calamba 
Extension (SC)) 
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Figure 1: NSCR Clark Extension Alignment Map 

Source: EIS (August 2020) 
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Figure 2: NSCR Calamba Extension Alignment Map 

 

Source: EIS (September 2020) 
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2. Responses/Actions to Comments and Guidance from Government Authorities and the 
Public 

2.1 Environmental Compliance Certificates 
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Environmental Compliance Certificates (ECCs) were issued by the Department of Environment 
and Natural Resources-Environmental Management Bureau Central Office (DENR-EMB CO) on 
13 August 2018 for both the MCRP (ECC-CO-1807-0017) and SCRP (ECC-CO-1807-0018). Table 

2 and Table 3: NSCR Clark Extension (MCRP) Meetings with Project Stakeholders 

Date Meeting Participants 

05 Apr 2021 Clarification with and issuance of Notice of Taking to 
project-affected Pastolan farmers 

Pastolan farmers, GCR 

05 Apr 2021 Supervision of dismantling of structures in Barangay 
Lakandula, Mabalacat, Pampanga 

Brgy. Lakandula 
representatives, GCR 

06 Apr 2021 Temporary Accommodation Activity (Calumpit) PAPs, GCR 

07 Apr 2021 Temporary Accommodation Appraisal with San 
Fernando Station PAPs from Brgy. Lourdes, Brgy. 
Dolores and Brgy. Sto Niño, City of San Fernando, 
Pampanga 

PAPs, GCR 

07–30 Apr 2021 F2F Delivery of NOT to affected LOs in Bulacan & 
Pampanga 

PAPs, GCR 

08 Apr 2021 1st Workshop for Angeles LGU re: Angeles Station 
Area 

Angeles LGU, DOTr, 
PNR, GCR 

12 Apr 2021 Meeting with N04 New Claimants United Farmers, 
CABCOM, AEJV, GCR 

12 Apr 2021 Validation of Land ownership of Mr. Rodolfo Ramos in 
Bulacan 

PAP, GCR 

14 Apr 2021 2nd Workshop for Calumpit LGU re Calumpit Station Calumpit LGU, DOTr, 
PNR, GCR 

14 Apr 2021 Technical Meeting with CENRO Guiguinto, Bulacan 
LGUs regarding Tree Cutting 

DOTr, GCR, CENRO 
Guguinto, Malolos LGU, 
Calumpit LGU 

14 Apr 2021 Temporary Accommodation Activity (Calumpit) PAPs, GCR 

14 Apr 2021 Endorsement of Pastolan Farmers to Barangay San 
Francisco 

Pastolan Punong 
Barangay, GCR 

15 Apr 2021 Site Inspection of potential PAPs in the Dolores River 
Extension 

SAMANAKA, Mabalacat 
CAO, POSCO, GCR 

15 Apr 2021 Site Inspection of PAP concerns in the Drop Zone 
ROW Boundary 

SAMANAKA, Mabalacat 
CAO, POSCO, GCR 

15 Apr 2021 Temporary Accommodation Appraisal with San 
Fernando Station PAPs from Brgy. Lourdes, Brgy. 
Dolores and Brgy. Sto Niño, City of San Fernando, 
Pampanga 

PAPs, GCR 

16 Apr 2021 Site Inspection and Investigation in Apalit Station and 
Main Line 

PAPs, GCR 

20 Apr 2021 2nd Workshop for San Fernando LGU re San 
Fernando Station 

San Fernando LGU, 
DOTr, PNR, GCR 

20 Apr 2021 Project Information Sheet Data Collection in Calumpit PAPs, GCR 

21 Apr 2021 Meeting with SAMANAKA for Tree Cutting and Earth-
Balling Activities 

SAMANAKA, Mabalacat 
LGU, CDC, POSCO, 
GCR 

21 Apr 2021 2nd Angeles City Tree Appraisal Committee (ACTAC) 
Meeting 

Angeles LGU, DOTr, 
PNR, GCR 

21 Apr 2021 Site Inspection and Investigation in Apalit Station and 
Main Line 

PAPs, LGU, DOTr, GCR 

21 Apr 2021 Consultation with SAMANAKA PAPs on the Tree 
Cutting Activities in Zone C 

SAMANAKA, CDC, 
POSCO, ACM, GCR 

21 Apr 2021 Project Information Sheet Data Collection in Calumpit PAPs, GCR 
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Date Meeting Participants 

22 Apr 2021 Project Information Sheet Data Collection in Calumpit PAPs, GCR 

22 Apr 2021 CIS Activity for PAPs in Apalit Main Line PAPs, GCR 

23 Apr 2021 Notice of Taking (NoT) Signing of Pastolan Farmers / 
Re-issuance of First of Page of Issued NoTs 

Pastolan, GCR 

26 Apr 2021 Temporary Accommodation Activity (Calumpit) PAPs, GCR 

27 Apr 2021 Coordination Meeting for Rental Subsidy Orientation 
(Calumpit) 

Brgy. Palimbang, Brgy. 
Calumpang, Brgy. 
Corazon, GCR 

27 Apr 2021 Rental Subsidy Orientation (San Fernando) PAPs, San Fernando 
LGU, GCR 

28 Apr 2021 Rental Subsidy Orientation (Calumpit) PAPs, GCR 

28 Apr 2021 Rental Subsidy Orientation (Mabalacat) SAMANAKA, Drop Zone 
resident, GCR 

29 Apr 2021 Face to Face Supplementary Socio-Economic Survey 
(SES) 

PAPs, DOTr, PNR, GCR 

05 May 2021 Meeting with CDC, LGUs, GCR RAP & ENVI, GCR 
Site engineers regarding Calumpang Tree inside 
Depot North Area 

DOTr, GCR, CDC, LGU 

05 May 2021 Coordination meeting in Barangay Bulihan, Malolos 
with Barangay officials, CPN-01 Team, GCR RAP and 
Envi team. 

DOTr, GCR, LGU 

11 May 2021 Interface meeting at CEDC with AEJV team GCR Mr. 
Librado & Jomari 

GCR, AEJV, CEDC 

11 May 2021 Cultural Properties along NSCR-EX: Key Informant 
Interview with Angeles 

GCR Envi 

Angeles City, Pampanga 

11 May 2021 Cultural Properties along NSCR-EX: Key Informant 
Interview with Minalin and Apalit 

DOTr, PNR, GCR, 
Minalin, and Apalit 
Bulacan  

11 May 2021 Cultural Properties along NSCR-EX: Key Informant 
Interview with Calumpit and Malolos 

DOTr, PNR, GCR Envi, 
Malolos City and 
Calumpit, Bulacan 

17 May 2021 Tree cutting joint inspection with DENR PENRO, 
ENVI, Minalin LGU Santo Tomas LGU, GCR and 
ADJV Contractor from Santo Tomas San Fernando 
and Sindalan area 

DOTr, GCR, ADJV, 
DENR, PENRO, LGU 

17 May 2021 Validation of The Key Informant Interview (KII) Results GCR, DOTr, PNR, 
Angeles LGU, Apalit 
LGU, Calumpit LGU 

20 May 2021 Meeting with Calumpit Water District regarding 
waterlines affected by PROW 

GCR, HMDJV, LGU 

03 Jun 2021 CP N-04 IEC Program with the Barangay LGU (BLGU) 
of Brgy. San Francisco, Mabalacat, Pampanga. 

Brgy. San Francisco, 
Mabalcat LGU, AEJV, 
GCR 

10 Jun 2021 1st Workshop with Apalit LGU re: Apalit Station Area Apalit LGU, DOTr, PNR, 
GCR 

30 Jun 2021 CP N-04 IEC Program with the BLGU of Brgy. 
Camachili, Mabalacat, Pampanga. 

Brgy. Camachili, 
Mabalcat LGU, AEJV, 
GCR 

3. Table 4 present ECC Conditions and the status of compliance for NSCR Clark Extension 
(MCRP) and NSCR Calamba Extension (SCRP), respectively. 

Table 2: NSCR Clark Extension (also MCRP) ECC Conditions and Status of DOTr’s Compliance 
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

1. Conduct an effective and continuing 
Information, Education and Communication 
(IEC) Program through the use of most 
effective media to inform and educate all 
stakeholders, especially the Contractors, 
workers, LGUs, businesses and local 
residents about the following: 

a. Project impacts and mitigating measures 
embodied in its EIS; 

b. Conditions stipulated in the ECC; 

c. Environmental and human safety 
features of the project; and 

d. Health consciousness alerts for any 
project-induced discomfort (from dust, 
smell, noise, vibration) as the project 
progresses throughout the whole route. 

• Ongoing compliance. 

• Meetings with NSCR Clark Extension Project 
stakeholders held during this reporting period 
are summarized in Table 3. 

• The NSCR-EX project website (https://nscr-
ex.com.ph/) was pre-launched last quarter 
and is undergoing continuous development. 
The website is dedicated to inform the public 
about the project updates, the 
environment/social considerations of the 
project and FAQs on resettlement, livelihood, 
natural environment, etc. This also serves as 
an online interaction portal including 
receiving GRM concerns wherein complaints 
can be lodged through its 
Questions/Concerns page. 

2. Implement a comprehensive Social 
Development Program (SDP) and submit a 
separate report together with the Compliance 
Monitoring Report (CMR) to the EMB Central 
Office using CMR Online on a semi-annual 
basis pursuant to EMB MC 2016-01. 

• Ongoing compliance. 

• The NSCR Clark Extension comprehensive 
SDP is being finalized during this reporting 
period and will be submitted together with the 
CMR in July 2021. 

• CMR submission of NSCR Clark Extension 
Project for the 1st Semester 2021 covering 
the January to June will be submitted to 
DENR-EMB via CMR Online by 31 July 2021. 

• The updated Social Development Program 
includes the programs/projects/activities that 
are currently and will be implemented by 
DOTr and the Contractors. This version also 
includes the Project Proposals with LGU's 
inputs from the previously held workshops, 
the Resettlement Action Plan (RAP), and the 
Environmental Management Plan. 

• SDP activities implemented by the 
contractors during this monitoring period 
includes fencing to protect children and 
residents within the Project ROW (PROW) 
and construction site, conduct of safety 
orientation, safety inductions and toolbox 
meetings, and coordination with PESO 
regarding employment requirement under 
LRIP and Gender Equality and Sensitivity 
Inclusion (GESI) of the SDP. 

• The Contractor of CP N-04 also conducted a 
job fair with the Holy Angeles University on 
May 2021. An On-The-Job (OJT) Training 
program for the graduating students was also 
offered. 

• A Community Pantry was established in Brgy. 
Pampang, Angeles City in May 2021. The 
Contractors of CP N-04 purchased the root 
crops harvested by the Quitangil farmers and 
donated these to the people of Angeles City 

https://nscr-ex.com.ph/
https://nscr-ex.com.ph/
https://online.emb.gov.ph/cmr/
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

through the Community Pantry. 

3. Submit detailed waste management program 
(WMP) for proper handling, collection and 
disposal of solid, hazardous and liquid 
wastes to EMB Central Office and EMB 
Region III within six (6) months prior to 
project construction. Proof of implementation 
shall be submitted together with the CMR. 

• Ongoing compliance. 

• The detailed WMPs of the NSCR Clark 
Extension contractors are included in the 
Contractor’s Environmental Management 
and Monitoring Plans (CEMMPs). 

• NSCR Clark Extension is in Pre-Construction 
Phase. Contractors are coordinating with 
DENR-accredited waste and spoils haulers, 
and disposal sites in preparation for waste to 
be generated by the Project. 

4. Ensure that all the existing waterways 
affected by the proposed project construction 
are maintained and not obstructed. 

• Ongoing compliance. 

• No obstructions were observed and reported 
in the rivers and other waterways within the 
project areas. The contractors are 
maintaining the waterways free from 
obstructions.  

• Concrete culvert along the unknown creek 
between the boundary of Apalit and Minalin 
is being installed by CP N-01 contractor while 
a temporary bridge was provided by CP N-04 
contractor along Quitangil river for safe 
access of vehicles and equipment without 
obstructing the river flow. 

• The contractors are in the process of 
securing their Discharge Permits for their 
temporary facilities. For CP N-01, 
wastewater in laydown facility will be 
channeled into settling tanks so that they will 
not be directly discharged into any municipal 
drainage/bodies of water. Design and 
construction wastewater treatment facility is 
also ongoing for CP N-01, CP N-02 and CP 
N-03. 

• Installation of gabion basket filters and 
construction of sediment settling pond was 
done for CP N-05 and ongoing for CP N-02 
to prevent siltation. Other CPs are also in the 
process of designing sediment settling 
ponds. 

• Detailed design also incorporated mitigation 
measures such as realignment and widening 
of waterways to ensure unobstructed and 
efficient water flow particularly at water 
crossings. 

• Surface water quality monitoring is being 
conducted by NSCR Clark Extension 
contractors. 

5. Submit a detailed construction environmental 
management program, including mobilization 
and demobilization plans, for the construction 

• Ongoing compliance. 

• CEMMPs were finalized and approved by the 
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

yards one month prior to project 
implementation. The plan should include the 
coordination with concerned LGUs to 
promote compatibility of adjoining land uses 
with the intended project stations including its 
exit and entrance. 

Engineer on: 

o CP N-01: 16 Apr 2021 

o CP N-02: 12 May 2021 

o CP N-03: 14 May 2021 

o CP N-04: 18 Mar 2021 

o CP N-05: 19 May 2021 

• The CEMMPs were attached to the CMR 
submission for the 1st Semester 2021 
covering the January to June. 

6. Submit a detailed plan for earth balling and 
replanting of mature native/endemic trees 
within three months prior to project 
construction. The plan should include the 
following: 

a. Specific recipient sites which have 
already been prepared and conditioned; 

b. Ensure high degree of survival; and 

c. Provision for regular maintenance until 
trees have re-establish in their new 
environment. 

• Ongoing compliance. 

• The detailed plan for earth balling and 
replanting of mature native/endemic trees is 
being prepared during this reporting period 
and will be submitted together with the CMR 
in July 2021. 

• In CP N-01, no trees in Bulacan were 
identified to be earthballed from the 2,756 
trees in the tree cutting permit TCEP No. 
2021-01. The permit expired on 15 Jun 2021 
and was issued an extension on 16 Jun 2021 
(valid until 21 Jul 2021). As of 30 Jun 2021, 
3,083 trees were cut in Bulacan. 

For Pampanga, tree cutting and earthballing 
permit TEBP/TCP No. 2021-08 for the 1,696 
trees to be cut and 40 to be earthballed was 
issued on 29 Apr 2021, but earthballing 
activities did not commence during this 
reporting period. As of 30 Jun 2021, 195 
trees were cut. Coconut cutting activities did 
not commence during this reporting period. 

• CP N-02 tree cutting and earthballing permit 
TEBP/TCP No. 2021-06 for the 3,917 trees 
to be cut and 194 to be earthballed within 
PNR ROW was issued on 30 Mar 2021 
expired on 30 Jun 2021. A request for 
extension of the permit was submitted to 
DENR-PENRO on 16 Jun 2021. 

Earthballing activities did not commence 
during this reporting period. Tree cutting 
commenced on 19 May 2021. As of this 
reporting period, 3,655 trees have been cut. 
Coconut cutting in PNR ROW with permit 
number NCR-PTC-10137 was completed on 
09 Jun 2021. 

• In CP N-03, tree cutting avtivity did not 
commence duting this reporting period. 
Continuous coordination with the Angeles 
LGU to acquire Certificate of No Objections 
(CNOs) is ongoing. A separate application for 
the trees in San Fernando was being 
prepared during this quarter. Also, TC/EB 
permit application for PNR ROW is being 
prepared during this quarter. 
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

• TC/EB permit application for CP N-01, CP N-
02 and CP N-03 project-affected trees 
outside the PNR ROW, did not commence 
during this reporting period. Tree validation 
for appraisal and acquiring LNO for project-
affected land was completed for CP N-01 and 
ongoing for CP N-02 and CP N-03. 

• In CP N-04, TEBP/TCP No. 2020-02 for the 
43 trees to be cut and 14 to be earthballed 
was issued an extension on 29 Apr 2021 
valid until 29 May 2021. Tree cutting/earth 
balling was completed on 12 May 2021. 
Additional trees, on the other hand, have 
been identified and will be applied for TCP. 
TCP application documents are being 
prepared during this reporting period. CNOs 
acquired for CP N-04 during this reporting 
period were from the following offices. 

- BCDA (Ref. No. ZE2021-0177, issued on 
10 Jun 2021) for the additional 217 
project-affected trees within the 10-m 
additional working area within PROW 
and Quitanguil River Diversion 

- CDC (issued 17 Jun 2021) for the 
affected trees within the 10-m additional 
working area 

- CDC (issued 17 Jun 2021) for the 
affected trees within Quitanguil River 
Diversion Project 

- CENRO Mabalacat LGU (TCC No. 2021-
009, issued 21 Jun 2021) for the 
additional 89 affected Gmelina trees 
within the 10-m additional working area 

- CENRO Mabalacat LGU (TCC No. 2021-
010, issued 21 Jun 2021) for the 
additional 128 affected trees within the 
PROW and Quitanguil River Diversion 

• CP N-05 tree cutting and earthballing permit 
TEBP/TCP No. 2020-15 for the 3,323 trees 
to be cut and 410 to be earthballed expired 
on 31 May 2021. Permit extension was 
requested on 28 May 2021 and was released 
on 14 Jun 2021. Commencement of 
earthballing activity was on 29 Jun 2021. As 
of 30 Jun 2021, 2,521 trees have been cut 
and 45 trees were transplanted to Global 
Zoo, Clark Freeport Zone. 

7. Implement a greening program in line with 
the DENR’s thrust for GHG Emission 
Reduction Program. The program shall be 
submitted to EMB 60 days prior to the project 
implementation. 

• Ongoing coordination.The finalized draft 
MOA was submitted to the NGP of DENR 
Region 3 on 24 Jun 2021 for final comments, 
and is at DOTr OULA for legal pass. 

8. Submit an approved Resettlement Action 
Plan (RAP) of the affected communities 

• Ongoing compliance. 

• Approved RAPs have already been 
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

within two months prior to project 
construction. 

completed. The RAP is divided into the 
following: 

o Mabalacat RAP (CP N-04 and N-05) 

o Landowner RAP (CP N-01, N-02, N-03) 

o Non-Landowner RAP (CP N-01, N-02, N-
03) 

• The RAPs are being implemented in the 
ongoing resettlement process and activities 
of the Project. 

9. Conduct a detailed Traffic Impact 
Assessment (TIA) in coordination with the 
concerned LGUs for every proposed station 
prior to project construction integrating 
proposed road expansion projects of the 
concerned government agencies. Transport 
of heavy structures shall be scheduled during 
the period that may not cause traffic in the 
area. 

• Ongoing compliance. 

• The traffic management plans (TMPs) / 
temporary traffic control plans (TCPs) were 
developed by the contractors and included in 
the approved CEMMPs include the TMPs 
and TCPs for DOTr’s submission of the CMR 
for the 1st semester 2021 (Jan-Jun) to DENR-
EMB CO in July 2021. 

10. The Proponent shall set-up the following: 

10.1 A readily available and replenishable 
Environmental Guarantee Fund (EGF) 
to cover the following expenses: 

a. for further environmental 
assessments, 
compensations/indemnification 
for whatever damages to life and 
property that may be caused by 
the project; 

b. rehabilitation and/or restoration of 
areas affected by the project's 
implementation; and 

c. abandonment/decommissioning 
of the project facilities related to 
the prevention of possible 
negative impacts; and as a source 
of fund for contingency and clean-
up activities 

• Ongoing coordination. 

• On 15 Mar 2021, DENR-EMB CO has 
reiterated to DOTr that the PHP 8 million 
budget for EGFas stated in the EIS, shall be 
allocated by the Project Proponent. Should 
there be a modification of the EGF amount, 
an amendment or supplemental MOA would 
suffice; EGF amount shall be specified in the 
draft MOA and be reviewed once submitted. 

• DOTr to finalize the approach in estimating 
the EGF amount. 

• A draft EGF MOA and a draft EGF Manual of 
Operations incorporating GRM were 
prepared for submission to and approval by 
DENR-EMB CO. 

• Provisionally, the contractors will comply with 
provisions of their contracts, including their 
identified EGF amounts indicated in their 
BOQs. Should there be changes in the 
process of establishing the Project EGF 
through DOTr, GCR shall communicate the 
changes to the contractors to ensure that the 
Project’s EGF is established, readily 
available and can be used as intended during 
the construction period. 

10.2 Establish an MMT composed of 
representative(s) from the local 
environmental Non-Government 
Organization/s (NGOs), People’s 
Organization/s (POs) and the Local 
Government Units per DAO 2017-15. 
The MMT shall primarily oversee the 
compliance of the Proponent with the 
Environmental Management and 
Monitoring Plan (EMMoP) and the ECC 

• Ongoing compliance. 

• The TPA conducted desk review and site 
visits to the contract packages in June 2021. 

• The TPA is preparing the First Semi-annual 
External Monitoring Report which covers 
January to May 2021. 
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

conditions. 

10.3 A replenishable Environmental 
Monitoring Fund (EMF) to cover all 
costs attendant to the operation of the 
MMT such as training, hiring of 
technical experts and resource 
persons, fieldwork and transportation. 

The amount and mechanics of EGF, 
EMF and the establishment of the MMT 
shall be determined by the EMB 
Central Office and the proponent 
through a Memorandum of Agreement 
(MOA) which shall be submitted in the 
60 days prior to construction. 

• Ongoing compliance. 

• The EMF for the MMT is no longer required 
since its functions have been assumed by the 
TPA, which is separately funded by DOTr 
through a contract when the TPA was 
engaged. 

11. Establish an Environmental Unit (EU) in 60 
days prior to construction that shall 
competently handle the environment-related 
aspects of the project. In addition to the 
monitoring requirements as specified in the 
EMoP, the EU shall have the following 
responsibilities: 

a. Monitor actual project impacts vis-à-vis 
the predicted impacts and management 
measures in the EIS; 

b. Recommend revisions to the EMoP, 
whenever necessary subject to the 
approval of the EMB-CO; 

c. Ensure that data gathered during 
monitoring activities are properly 
documented, assessed, evaluated, and 
reported in accordance with the standard 
formats; and 

d. Ensure that monitoring and submission 
of reports to EMB-CO are carried out as 
required. 

• Ongoing compliance. 

• DOTr EUs for NSCR-EX are established. 

• Five PMO EU personnel completed the 40-hr 
PCO Training from 26–30 April 2021. 

• NSCR Clark Extension contractors have also 
established their respective Environmental 
Management Units (EMUs). 

12. The Proponent shall ensure that its 
Contractors and sub-contractors are 
provided with copies of this ECC, including 
the EMP, and that they will strictly comply with 
the relevant conditions of the ECC. 

• Ongoing compliance. 

• The General Consultant and the contractors 
were provided copies of the ECC and its 
amended and the EMP. 

• The original ECC and the FS EIS, 
incorporating the EMP and EMoP, already 
formed part of the tender documents. 

• The updated DD EIS and ECC Amendment 
have also been provided to the General 
Consultant and to the contractors in 
December 2020. 

• DOTr, GCR and the contractors are 
continuously complying with the ECC 
Conditions and implementing the Project 
EMP and CEMMPs. 

13. No activities shall be undertaken other than 
what were stipulated in the final EIS. Any 

• Ongoing progress 

• The updated EIS prepared to account for all 
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

expansion and/ or modification of the Project 
beyond the Project description or change in 
alignment/ route that will cause significant 
impacts to the environment shall be 
subjected to a new Environmental Impact 
Assessment. 

design changes including COVID-19 risk 
aspects for the Clark Extension has already 
been transmitted to the EMB-CO on 07 
September 2020 for further review and 
approval. It was approved with the issuance 
of amended ECC on 4 November 2020. 

• No intended expansion and/or modification is 
planned within the following year from this 
reporting date. 

14. In case of transfer of ownership of this 
Project, the same conditions and restrictions 
shall apply to the transferee or grantee who 
shall secure in writing the corresponding 
amendment of this ECC from the EMB-CO 
within 15 working days reflecting such 
transfer. 

• Not applicable. No intended transfer of 
ownership of NSCR-EX. 

15. Secure clearance from DPWH, CIAC, and/or 
other relevant agencies prior to the conduct 
of the river works for the Dolores, Sapang 
Balen and Quitanguil Rivers 

• Complied. 

• Clearances secured from DPWH, CIAC and 
CDC in January and December 2020, 
respectively, for NSCR Clark Extension. 

16. Comply with mitigating measures and 
efficiency of the measures, as provided in the 
attached Annex A of the ECC Amendment. 

• Development/Construction Phase 

o 100% compliance with RA 9003 

o 100% compliance with RA 8749 

o 100% compliance with RA 6969 

o 100% compliance with RA 9275 

• Operations Phase 

o 100% compliance with RA 8749 

o 100% compliance with RA 9003 

o 100% compliance with RA 6969 

o 100% compliance with RA 9275 

• Ongoing compliance. 

• The Project is in Development Phase. 

• Compliance with RA 9003 

o The contractors prepared their detailed 
solid waste management plans in 
reference to the Project WMP. The plans 
are included in the approved CEMMPs 
and are being implemented by the 
contractors. 

o Unused spoils from other contract 
packages are being collected by DENR 
accredited 3rd party hauler and/or being 
considered to be used in CP N-05 for 
backfilling. 

• Compliance with RA 8749 

o Baseline noise level monitoring was 
conducted by CP N-01 and CP N-03 
contractors while the CP N-04 and CP N-
05 contractors conducted their monthly 
noise level monitoring for this quarter. 
The contractors are also in the process 
of procuring their handheld noise meters 
to control and assess nuisance noise 
during construction works.  

o Baseline air quality monitoring were 
conducted by CP N-03 contractor while 
the CP N-04 and CP N-05 contractors 
conducted their quarterly air quality 
monitoring for this quarter. 

o Vehicles/Equipment are used are 
ensured by the contractors to be in good 
working condition and to have passed 
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

emission testing 

o Water spraying of unpaved roads at least 
twice a day, especially during the dry 
season, is being implemented by the 
contractors 

o A speed limit of <10 kph within the 
construction site is being implemented 
by the contractors 

• Compliance with RA 6969 

o Temporary facilities are being 
constructed during this reporting period. 
Contractors have provided temporary 
hazardous waste storages 

o Contractors are in coordination with and 
in the process of procuring the services 
of prospective DENR-accredited 3rd 
party haulers and treaters. 

o Contractors are in the process of 
installing secondary containment to all 
temporary chemicals/chemical waste 
storage areas and eventually a 
permanent one when temporary facilities 
are completed and permanent 
chemicals/chemical waste storage areas 
are in place. 

• Compliance with RA 9275 

o Contractors are in the process of 
constructing their siltation ponds, bank 
reinforcements, gabion mattresses, and 
other siltation control measures. Details 
of the design of the siltation control 
measures will be required to be included 
in the approved CEMMP or a separate 
CEMMP. 

o Portable toilets are provided on site. 
Soliman E.C. was engaged by the 
contractors as third-party septic wastes 
hauler for their portable toilets. 

Environmental Baseline and Monitoring 

Water quality (surface water) • Baseline/Before construction 

• Daily inspection 

• Quarterly 

• Weekly, when construction site (pier / 
embankment construction) is adjacent to 
sampling point waterway 

• When instructed by Engineer based on 
complaints or pollution incidents 

• 8 stations conducted monitoring 

Water quality (groundwater) • Baseline/Once before construction 

• Daily inspection 

• 3 stations conducted monitoring 
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ECC Condition 

(ECC-CO-1807-0017) 
Monitoring Results during Report Period 

Water quality (effluent discharge) • Upon commission, and when instructed by 
Engineer based on complaints or pollution 
incidents 

• Quarterly 

• 0 stations conducted monitoring 

Air quality • Once during dry season and once during wet 
season or once before construction 

• Daily observation 

• Monthly interview 

• Quarterly 

• Immediately based in complaints or when 
instructed by Engineer based on complaints 
or pollution incidents 

• 6 stations conducted monitoring 

Noise level • Baseline/Once before construction, 

• Monthly 

• Immediately based in complaints or when 
instructed by Engineer based on complaints 
or pollution incidents 

• 6 stations conducted monitoring 

Vibration level • Baseline/Once before construction 

• Monthly 

• Immediately based in complaints or when 
instructed by Engineer based on complaints 
or pollution incidents 

• 4 stations conducted monitoring 
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Table 3: NSCR Clark Extension (MCRP) Meetings with Project Stakeholders 

Date Meeting Participants 

05 Apr 2021 Clarification with and issuance of Notice of Taking to 
project-affected Pastolan farmers 

Pastolan farmers, GCR 

05 Apr 2021 Supervision of dismantling of structures in Barangay 
Lakandula, Mabalacat, Pampanga 

Brgy. Lakandula 
representatives, GCR 

06 Apr 2021 Temporary Accommodation Activity (Calumpit) PAPs, GCR 

07 Apr 2021 Temporary Accommodation Appraisal with San 
Fernando Station PAPs from Brgy. Lourdes, Brgy. 
Dolores and Brgy. Sto Niño, City of San Fernando, 
Pampanga 

PAPs, GCR 

07–30 Apr 2021 F2F Delivery of NOT to affected LOs in Bulacan & 
Pampanga 

PAPs, GCR 

08 Apr 2021 1st Workshop for Angeles LGU re: Angeles Station 
Area 

Angeles LGU, DOTr, 
PNR, GCR 

12 Apr 2021 Meeting with N04 New Claimants United Farmers, 
CABCOM, AEJV, GCR 

12 Apr 2021 Validation of Land ownership of Mr. Rodolfo Ramos in 
Bulacan 

PAP, GCR 

14 Apr 2021 2nd Workshop for Calumpit LGU re Calumpit Station Calumpit LGU, DOTr, 
PNR, GCR 

14 Apr 2021 Technical Meeting with CENRO Guiguinto, Bulacan 
LGUs regarding Tree Cutting 

DOTr, GCR, CENRO 
Guguinto, Malolos LGU, 
Calumpit LGU 

14 Apr 2021 Temporary Accommodation Activity (Calumpit) PAPs, GCR 

14 Apr 2021 Endorsement of Pastolan Farmers to Barangay San 
Francisco 

Pastolan Punong 
Barangay, GCR 

15 Apr 2021 Site Inspection of potential PAPs in the Dolores River 
Extension 

SAMANAKA, Mabalacat 
CAO, POSCO, GCR 

15 Apr 2021 Site Inspection of PAP concerns in the Drop Zone 
ROW Boundary 

SAMANAKA, Mabalacat 
CAO, POSCO, GCR 

15 Apr 2021 Temporary Accommodation Appraisal with San 
Fernando Station PAPs from Brgy. Lourdes, Brgy. 
Dolores and Brgy. Sto Niño, City of San Fernando, 
Pampanga 

PAPs, GCR 

16 Apr 2021 Site Inspection and Investigation in Apalit Station and 
Main Line 

PAPs, GCR 

20 Apr 2021 2nd Workshop for San Fernando LGU re San 
Fernando Station 

San Fernando LGU, 
DOTr, PNR, GCR 

20 Apr 2021 Project Information Sheet Data Collection in Calumpit PAPs, GCR 

21 Apr 2021 Meeting with SAMANAKA for Tree Cutting and Earth-
Balling Activities 

SAMANAKA, Mabalacat 
LGU, CDC, POSCO, 
GCR 

21 Apr 2021 2nd Angeles City Tree Appraisal Committee (ACTAC) 
Meeting 

Angeles LGU, DOTr, 
PNR, GCR 

21 Apr 2021 Site Inspection and Investigation in Apalit Station and 
Main Line 

PAPs, LGU, DOTr, GCR 

21 Apr 2021 Consultation with SAMANAKA PAPs on the Tree 
Cutting Activities in Zone C 

SAMANAKA, CDC, 
POSCO, ACM, GCR 

21 Apr 2021 Project Information Sheet Data Collection in Calumpit PAPs, GCR 

22 Apr 2021 Project Information Sheet Data Collection in Calumpit PAPs, GCR 

22 Apr 2021 CIS Activity for PAPs in Apalit Main Line PAPs, GCR 

23 Apr 2021 Notice of Taking (NoT) Signing of Pastolan Farmers / Pastolan, GCR 
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Date Meeting Participants 

Re-issuance of First of Page of Issued NoTs 

26 Apr 2021 Temporary Accommodation Activity (Calumpit) PAPs, GCR 

27 Apr 2021 Coordination Meeting for Rental Subsidy Orientation 
(Calumpit) 

Brgy. Palimbang, Brgy. 
Calumpang, Brgy. 
Corazon, GCR 

27 Apr 2021 Rental Subsidy Orientation (San Fernando) PAPs, San Fernando 
LGU, GCR 

28 Apr 2021 Rental Subsidy Orientation (Calumpit) PAPs, GCR 

28 Apr 2021 Rental Subsidy Orientation (Mabalacat) SAMANAKA, Drop Zone 
resident, GCR 

29 Apr 2021 Face to Face Supplementary Socio-Economic Survey 
(SES) 

PAPs, DOTr, PNR, GCR 

05 May 2021 Meeting with CDC, LGUs, GCR RAP & ENVI, GCR 
Site engineers regarding Calumpang Tree inside 
Depot North Area 

DOTr, GCR, CDC, LGU 

05 May 2021 Coordination meeting in Barangay Bulihan, Malolos 
with Barangay officials, CPN-01 Team, GCR RAP and 
Envi team. 

DOTr, GCR, LGU 

11 May 2021 Interface meeting at CEDC with AEJV team GCR Mr. 
Librado & Jomari 

GCR, AEJV, CEDC 

11 May 2021 Cultural Properties along NSCR-EX: Key Informant 
Interview with Angeles 

GCR Envi 

Angeles City, Pampanga 

11 May 2021 Cultural Properties along NSCR-EX: Key Informant 
Interview with Minalin and Apalit 

DOTr, PNR, GCR, 
Minalin, and Apalit 
Bulacan  

11 May 2021 Cultural Properties along NSCR-EX: Key Informant 
Interview with Calumpit and Malolos 

DOTr, PNR, GCR Envi, 
Malolos City and 
Calumpit, Bulacan 

17 May 2021 Tree cutting joint inspection with DENR PENRO, 
ENVI, Minalin LGU Santo Tomas LGU, GCR and 
ADJV Contractor from Santo Tomas San Fernando 
and Sindalan area 

DOTr, GCR, ADJV, 
DENR, PENRO, LGU 

17 May 2021 Validation of The Key Informant Interview (KII) Results GCR, DOTr, PNR, 
Angeles LGU, Apalit 
LGU, Calumpit LGU 

20 May 2021 Meeting with Calumpit Water District regarding 
waterlines affected by PROW 

GCR, HMDJV, LGU 

03 Jun 2021 CP N-04 IEC Program with the Barangay LGU (BLGU) 
of Brgy. San Francisco, Mabalacat, Pampanga. 

Brgy. San Francisco, 
Mabalcat LGU, AEJV, 
GCR 

10 Jun 2021 1st Workshop with Apalit LGU re: Apalit Station Area Apalit LGU, DOTr, PNR, 
GCR 

30 Jun 2021 CP N-04 IEC Program with the BLGU of Brgy. 
Camachili, Mabalacat, Pampanga. 

Brgy. Camachili, 
Mabalcat LGU, AEJV, 
GCR 
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Table 4: NSCR Calamba Extension (also SCRP) ECC Conditions and Status of DOTr’s 
Compliance 

ECC Condition 

(ECC-CO-1807-0018) 
Status of Compliance 

1. Conduct an effective and continuing 
Information, Education and Communication 
(IEC) Program through the use of most 
effective media to inform and educate all 
stakeholders, especially the Contractors, 
workers, LGUs, businesses and local 
residents about the following: 

a. Project impacts and mitigating measures 
embodied in its EIS; 

b. Conditions stipulated in the ECC; 

c. Environmental and human safety 
features of the project; and 

d. Health consciousness alerts for any 
project-induced discomfort (from dust, 
smell, noise, vibration) as the project 
progresses throughout the whole route. 

• Ongoing compliance. 

• Meetings with NSCR Calamba Extension 
Project stakeholders held during this 
reporting period are summarized in Table 5. 

• The NSCR - EX project website (https://nscr-
ex.com.ph/) was pre-launched last quarter 
and is undergoing continuous development. 
The website is dedicated to inform the public 
about the project updates, the 
environment/social considerations of the 
project and FAQs on resettlement, livelihood, 
natural environment, etc. This also serves as 
an online interaction portal including 
receiving GRM concerns wherein complaints 
can be lodged through its 
Questions/Concerns page. 

2. Implement a comprehensive Social 
Development Program (SDP) and submit a 
separate report together with the Compliance 
Monitoring Report (CMR) to the EMB Central 
Office using CMR Online on a semi-annual 
basis pursuant to EMB MC 2016-01. 

• Ongoing compliance. 

• The NSCR Calamba Extension 
comprehensive SDP is being finalized during 
this reporting period and will be submitted 
together with the CMR in July 2021. 

• CMR submission of NSCR Calamba 
Extension Project for the 1st Semester 2021 
covering the January to June will be 
submitted to DENR-EMB via CMR Online by 
31 July 2021. 

3. Submit detailed waste management program 
(WMP) for proper handling, collection and 
disposal of solid, hazardous and liquid 
wastes to EMB Central Office, EMB National 
Capital Region (NCR) and EMB-Region IV-A 
within six (6) months prior to project 
construction. Proof of implementation shall 
be submitted together with the CMR. 

• Ongoing compliance. 

• The detailed WMPs of the NSCR Calamba 
Extension will be available when the 
contractors are engaged and issued a Notice 
to Proceed, and shall be based on the draft 
WMP submitted by DOTr to DENR-EMB CO. 

4. Ensure that all the existing waterways 
affected by the proposed project construction 
are maintained and not obstructed. 

• Ongoing coordination. 

• The Project is still in the detailed design 
stage 

• DOTr has been coordinating with DPWH, 
Metro Manila Development Authority 
(MMDA) and the National Irrigation Authority 
(NIA) regarding approval of the Project's 
design in relation to the affected drainages 
and waterways in the jurisdiction of said 
offices. 

5. Submit a detailed construction environmental 
management program, including mobilization 
and demobilization plans, for the construction 
yards one month prior to project 
implementation. The plan should include the 

• The Project is still in the detailed design, and 
the EIS, EMP and EMoP are being updated 
to reflect changes in the design. 

• The CEMMPs will be submitted by the 
contractors and within 60 days upon receipt 

https://nscr-ex.com.ph/
https://nscr-ex.com.ph/
https://online.emb.gov.ph/cmr/
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ECC Condition 

(ECC-CO-1807-0018) 
Status of Compliance 

coordination with concerned LGUs to 
promote compatibility of adjoining land uses 
with the intended project stations including its 
exit and entrance. 

of the NTP for the Project Engineer’s review 
and approval. 

6. Submit a detailed plan for earth balling and 
replanting of mature native/endemic trees 
within three months prior to project 
construction. The plan should include the 
following: 

a. Specific recipient sites which have 
already been prepared and conditioned; 

b. Ensure high degree of survival; and 

c. Provision for regular maintenance until 
trees have re-establish in their new 
environment. 

• The Project is still in the procurement stage. 

• The detailed plan for earthballing and 
replanting of mature native/endemic trees will 
be drafted, initially, based on the tree 
inventory, and in detail, based on the tree 
cutting and earthballing permits that will be 
acquired and on the area/s for transplanting 
that will be identified by DENR Regional 
Offices (NCR and 4A). 

• Tree inventory for NSCR Calamba Extension 
was completed on 11 Feb 2021 and a wrap-
up meeting between DOTr, PNR, GCR and 
Simmons Consult International Inc. was held 
on 12 Apr 2021. 

• Tree inventory reports and data were 
approved on 15 Jun 2021. 

• The acquisition of CNOs from the affected 
cities and municipalities, as documentary 
requirements for the application of tree 
cutting and earthballing permit commenced 
in May 2021. The following CNOs were 
acquired from the following LGUs. 

o Barangay Sto. Niño, City of Biñan 
(issued on 03 May 2021) 

o CENRO City of Cabuyao City (issued on 
12 May 2021) 

o City Government of Calamba (issued on 
27 May 2021) 

o Barangay Platero, City of Biñan (issued 
on 03 Jun 2021) 

• The area/s for the transplanting of NSCR 
Calamba Extension-affected trees shall be 
identified by the DENR. 

7. Implement a greening program in line with 
the DENR’s thrust for GHG Emission 
Reduction Program. The program shall be 
submitted to EMB 60 days prior to the project 
implementation. 

• The Project is still in the detailed design 
stage. 

• The greening program will be drafted, initially, 
based on the tree inventory, and in detail, 
based on the coordination with and guidance 
by DENR and on the tree cutting and 
earthballing permits that will be acquired and 
on the area/s for transplanting that will be 
identified by DENR Regional Offices (NCR 
and 4A). 

• For this reporting period, initial coordination 
with DENR Region 4A and DENR NCR was 
done. 

• Planning is ongoing. Requirements will be 
submitted once finalized. 
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ECC Condition 

(ECC-CO-1807-0018) 
Status of Compliance 

8. Submit an approved Resettlement Action 
Plan (RAP) of the affected communities 
within two months prior to project 
construction. 

• Ongoing compliance. 

• Some NSCR Calamba Extension RAPs were 
submitted to ADB in May and Jun 2021, and 
are under ADB/JICA review, while the rest will 
be submitted in Aug 2021. 

o CP S-01: submitted on 14 May 2021 

o CP S-02 to CP S-03c: for submission in 
Aug 2021 

o CP S-04 to CP S-07: submitted on 31 
May/21 Jun 2021 

• PNR Track Relocation Project RAPs are 
under ADB/JICA review. 

o CP S-01, CP S-04 to CP S-07: under 
ADB/JICA review 

o CP S-02 to CP S-03c: approval expected 
in Sep 2021 

9. Conduct a detailed Traffic Impact 
Assessment (TIA) in coordination with the 
concerned LGUs for every proposed station 
prior to project construction integrating 
proposed road expansion projects of the 
concerned government agencies. Transport 
of heavy structures shall be scheduled during 
the period that may not cause traffic in the 
area. 

• Ongoing compliance. 

• NSCR Calamba Extension TIA being 
updated to reflect changes in the detailed 
design of the Project, including the Nagtahan 
Link. 

10. The Proponent shall set-up the following: 

10.1 A readily available and replenishable 
Environmental Guarantee Fund (EGF) 
to cover the following expenses: 

a. for further environmental 
assessments, 
compensations/indemnification 
for whatever damages to life and 
property that may be caused by 
the project; 

b. rehabilitation and/or restoration of 
areas affected by the project's 
implementation; and 

c. abandonment/decommissioning 
of the project facilities related to 
the prevention of possible 
negative impacts; and as a source 
of fund for contingency and clean-
up activities 

• Ongoing coordination. 

• The Project is still in the detailed design 
stage. 

• Ongoing DOTr consultation on EGF amount 
to be established 

• The bidders have been requested to provide 
an EGF in their BOQs. 

10.2 Establish an MMT composed of 
representative(s) from the local 
environmental Non-Government 
Organization/s (NGOs), People’s 
Organization/s (POs) and the Local 
Government Units per DAO 2017-15. 
The MMT shall primarily oversee the 
compliance of the Proponent with the 

• Ongoing compliance. 

• The Project is still in the detailed design 
stage. 

• The TPA is preparing the First semi-annual 
external monitoring report. 
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ECC Condition 

(ECC-CO-1807-0018) 
Status of Compliance 

Environmental Management and 
Monitoring Plan (EMMoP) and the ECC 
conditions. 

10.3 A replenishable Environmental 
Monitoring Fund (EMF) to cover all 
costs attendant to the operation of the 
MMT such as training, hiring of 
technical experts and resource 
persons, fieldwork and transportation. 

The amount and mechanics of EGF, 
EMF and the establishment of the MMT 
shall be determined by the EMB 
Central Office and the proponent 
through a Memorandum of Agreement 
(MOA) which shall be submitted in the 
60 days prior to construction. 

• Ongoing compliance. 

• The EMF for the MMT is no longer required 
since its functions have been assumed by the 
TPA, which is separately funded by DOTr 
through a contract when the TPA was 
engaged. 

11. Establish an Environmental Unit (EU) in 60 
days prior to construction that shall 
competently handle the environment-related 
aspects of the project. In addition to the 
monitoring requirements as specified in the 
EMoP, the EU shall have the following 
responsibilities: 

a. Monitor actual project impacts vis-à-vis 
the predicted impacts and management 
measures in the EIS; 

b. Recommend revisions to the EMoP, 
whenever necessary subject to the 
approval of the EMB-CO; 

c. Ensure that data gathered during 
monitoring activities are properly 
documented, assessed, evaluated, and 
reported in accordance with the standard 
formats; and 

d. Ensure that monitoring and submission 
of reports to EMB-CO are carried out as 
required. 

• Ongoing compliance. 

• DOTr EUs for NSCR-EX are established. 

• The members of the environment team of the 
PMO have attended a 40-hr PCO Training 
from 26–30 April 2021. 

12. The Proponent shall ensure that its 
Contractors and sub-contractors are 
provided with copies of this ECC, including 
the EMP, and that they will strictly comply with 
the relevant conditions of the ECC. 

• Ongoing compliance. 

• The Project is in the detailed design stage 
and procurement process of contractors is 
ongoing. 

• The ECC, and the EIS incorporating the EMP 
and EMoP are provided in the tender 
documents. 

13. No activities shall be undertaken other than 
what were stipulated in the final EIS. Any 
expansion and/ or modification of the Project 
beyond the Project description or change in 
alignment/ route that will cause significant 
impacts to the environment shall be 
subjected to a new Environmental Impact 
Assessment. 

• Ongoing compliance. 

• The Project is still in the detailed design 
stage and updating of the EIS is ongoing. 

• No activities other than what were stipulated 
in the final EIS is being planned or 
undertaken in NSCR-EX during this reporting 
period. 

• DOTr requested DENR-EMB CO for 
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ECC Condition 

(ECC-CO-1807-0018) 
Status of Compliance 

guidance on in NSCR Calamba Extension 
ECC compliance through a letter dated 14 
Apr 2021, together with the NSCR Calamba 
Extension Project Profile presenting changes 
and updates in the EIS post ECC issuance in 
2018. 

• DENR-EMB CO responded on 31 May 2021 
with a request for additional information on 
DOTr’s request for amendment, and an initial 
evaluation of the submitted documents. 

• DOTr is preparing for a response to DENR-
EMB CO during the remainder of this 
reporting period. 

14. In case of transfer of ownership of this 
Project, the same conditions and restrictions 
shall apply to the transferee or grantee who 
shall secure in writing the corresponding 
amendment of this ECC from the EMB-CO 
within 15 working days reflecting such 
transfer. 

• Not applicable. No intended transfer of 
ownership of NSCR-EX. 
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Table 5: NSCR Calamba Extension (SCRP) Meetings with Project Stakeholders 

Date Meeting Participants 

06 Apr 2021 Nagtahan Link Study-TIA (Hearing from MMDA about 
demolishing Nagtahan Link) 

DOTr, PNR, GCR, 
MMDA, SMDI 

06 Apr 2021 DD 1st SCM for Barangay Bagumbayan, Tanyag, 
Western Bicutan, and North Daang Hari Morning and 
Afternoon Sessio 

PAPs, DOTr, GCR, 
Ecocsys 

07 Apr 2021 1st Workshop for Cabuyao LGU re: Cabuyao Station 
Area 

Cabuyao LGU, DOTr, 
PNR, GCR 

08 Apr 2021 Manila Local Inter-Agency Committee (LIAC) Meeting Manila LGU, Barangay 
Representatives, SHFC, 
DHSUD, PCUP, DOTr, 
PNR, GCR 

12 Apr 2021 Relocation Coordination Meeting DOTr, PNR, GCR, PCG, 
DPWH, MMDA 

15 Apr 2021 2nd Workshop for Taguig LGU re: Taguig Station Area Taguig LGU, DOTr, PNR, 
GCR 

15 Apr 2021 Confirmation of outfall location in Sta. Rosa LGU in 
CPS-05 

Sta. Rosa LGU, DOTr 

15 Apr 2021 Endorsed the letter to Manila Mayor's Office and 
discussion meeting with Manila DepEd and Manila 
Administrators office 

Obrero Market 
Administrator, Manila 
DepEd, Representative, 
GCR 

16 Apr 2021 Detailed Design 1st Stakeholder Consultation Meeting 
in Brgy. Fort Bonifacio, City of Taguig 

PAPs, Brgy. Fort 
Bonifacio, DOTr, PNR, 
GCR, Ecosys 

20 Apr 2021 North South Commuter Railway Extension (NSCR-
Ex) Project (Calamba Extension) 3rd DD SCM_LO 

PAPs, DOTr, GCR, 
Ecosys 

22 Apr 2021 Taguig City Local Inter-Agency Committee (LIAC) 
Meeting 

Taguig LGU, DOTr, GCR 

23 Apr 2021 1st Workshop for Muntinlupa LGU re: Muntinlupa 
Station Area 

Muntinlupa LGU, DOTr, 
PNR, GCR 

23 Apr 2021 Confirmation of outfall location in Paranaque LGU in 
CPS-03a to 03c 

Paranaque LGU, Taguig 
LGU, DPWH DOTr, GCR 

23 Apr 2021 Consultative Meeting with Market Administrative 
Office and Obrero Market Association re: upcoming 
activity of Socio-Economic Survey and upcoming 
Stakeholders Consultation Meeting for the Obrero 
Market stall owners/vendors 

GCR, MAO, Obrero 
Market Association 
Barangay Official 

27 Apr 2021 1st Workshop for Parañaque LGU re: Bicutan Station 
Area 

Paranaque LGU, DOTr, 
PNR, GCR 

27 Apr 2021 Special 3rd DD SCM for Land Owners Biñan, Laguna PAPs, DOTr, GCR 

27 Apr 2021 Master list of Stallholders handover from Market 
Administrator Office to GCR 

GCR, MAO, OMM 

28 Apr 2021 Special 3rd DD SCM for LO Calamba, Laguna PAPs, LGU, GCR 

29 Apr 2021 Socio Economic Survey (SES) interview for Obrero 
Market Stallholders 

MLQHS Obrero Market 
Master, GCR 
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Date Meeting Participants 

30 Apr 2021 Special 3rd DD SCM for LO Calamba, Laguna PAPs, DOTr, GCR 

15 Jun 2021 2nd Workshop with Parañaque LGU re: Bicutan Station 
Area 

Paranaque LGU, DOTr, 
PNR, GCR 

18 Jun 2021 1st Workshop with Manila LGU re: Blumentritt Station 
Area 

Manila LGU, DOTr, PNR, 
GCR 

 

2.2 Consultation with Cultural Agencies and Interest Groups 

4. For this monitoring period, DOTr has consulted with the cultural agencies (CAs) regarding the 
procedure for preservation of the historic structures/buildings affected by the NSCR Clark Extension 
Project. A Key Informant Interview (KII) via Zoom Teleconference was held with National 
Commission for Culture and the Arts (NCCA) on 29 April 2021. DOTr provided updates to NCCA 
on project details and assessment of cultural properties along NSCR Clark Extension. 

5. Various KIIs were also conducted with the concerned Local Government Units (LGUs) and interest 
parties in May 2021. Among the KII participants are a group of railway enthusiast called the 
Philippine Railway Historic Society and a history professor from the College of Social Sciences and 
Philosophy, University of the Philippines. The stakeholders were consulted on the significance of 
the existing remnants of the old PNR structures. NCCA has also responded to the follow-up KII 
guide questions regarding PNR Historic Stations on 26 May 2021. Following the stakeholders’ 
consultations, DOTr has developed a more strategic approach for the assessment and preservation 
of the historic structures/buildings affected by the project. 

2.3 Establishment of Intra-LGU Tree Appraisal Committee 

6. The establishment of Intra-LGU Tree Appraisal Committee (ILTAC) for the project-affected crops 
and trees (PACTs) commenced in the previous quarter. Joint validation of PACTs and LNO 
acquisition was completed for the concerned LGUs, except for San Fernando City. For this 
monitoring period, the activities of ILTAC of San Fernando City are ongoing. Meanwhile, the follow-
up ILTAC meeting with Angeles City was conducted and the valuation matrix was finalized. The 
resolution establishing the valuation matrix as basis for the compensation of project-affected-
persons (PAPS) with PACTs for Angeles City (Angeles City Tree Appraisal Committee Resolution 
No. 01 Series of 2021) was released on 21 June 2021.  

3. Mitigation Measures  

7. This section presents the results of the environmental monitoring activities covered by this reporting 
period when the project is in Pre-Construction Phase (Table 6 to Table 11 detail the measurements 
taken in the different monitoring stations). 

8. Baseline ambient air quality monitoring for stations AAQ2 and AAQ3 in CP N-01 were conducted in 
the previous quarter. For this quarter, air quality monitoring for these stations were not done since 
no construction activities have not commenced in these areas of CP N-01. Meanwhile, baseline 
sampling was conducted in stations AAQ5 and AAQ-N09 in CP N-03. Ambient air quality for the 
monitored stations this quarter are within the standards for all the parameters, even for PM2.5 which 
has recorded exceedances in the last quarter and in the baseline EIS. 

9. Baseline sampling for SW1, SW2 and SW3 were done in the previous quarter by CP N-01. For this 
quarter, CP N-01 continued their baseline sampling for the two remaining stations (SW4 and SW5). 
CP N-02 has not commenced environmental baseline or monitoring this quarter due to the third-
party laboratory is undergoing procurement process. Meanwhile, baseline sampling was also 
conducted in the monitoring stations SW8, SW9 and SW10 in CP N-03. CP N-04 (SW11) and CP 
N-05 (DD SW1) have also conducted their quarterly and weekly, respectively, surface water quality 
monitoring. 

10. Groundwater baseline sampling was conducted in GW4 and GW5 by CP N-03 this monitoring 
period. Meanwhile, CP N-05 also conducted their quarterly monitoring. Other contract packages 
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have not started conducting of groundwater baseline sampling during this quarter. 

11. Noise level monitoring continued this quarter in stations N12 and DD N1 by CP N-04 and CP N-05, 
respectively. For station N03, noise level monitoring was not conducted since there are no 
construction activities in CP N-01 during this quarter. Meanwhile, baseline sampling was conducted 
by CP N-03 in N08 and N09 this quarter. Daytime noise levels for the stations monitored this quarter 
exceeded the WB EHS Guideline Value of 55 dBA for stations classified as Residential, Institutional 
and Educational (RIE) receptors, except for station N08. Meanwhile noise level at DD N1 is below 
the WB EHS Guideline Value of 70 dBA for stations classified as Industrial and Commercial (IC) 
receptors. Nighttime noise levels for the stations monitored this quarter exceeded the WBG EHS 
Guideline value of 45 dBA for stations classified under RIE receptors, while noise level in DD N1 is 
within the allowable value of 70 dBA for stations classified under IC receptors. Noise levels in the 
stations which are above the standards are still lower than the EIS baseline data which suggest 
that the exceedances cannot be associated with the activities of the project. 

12. Similarly, vibration level monitoring continued this quarter in stations V12 and DD V01 by CP N-04 
and CP N-05, respectively. For station V03, vibration level monitoring was not conducted since 
there are no construction activities in CP N-01. Meanwhile, baseline sampling was conducted by 
CP N-03 in V05 and V09 this quarter. 

13. The values recorded for all monitoring stations during this quarter are generally lower than the 
values taken in the EIS baseline. Some values which exceeded the standards are highlighted. 

 



 

28 

Table 6: Air Quality (Emission Gas / Ambient Air Quality) 

Parameter Unit 
Samplin
g Station 

Baseline 
(EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Stan-

dards(1) 

(DAO 
2000-81, 

DAO 2013-
13) 

Standards 
for 

Contract 

Referred 
Inter-

national 
Stan-
dards 
(IFC / 

WHO)(2) 

Remarks 
(Measure

ment 
Point, 

Frequency
, Method, 

etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

SO２ µg / 
Ncm AAQ2 130.19 4.51 NB NB <7 NSS NSS NSS 25 Mar 2021 

180 180 20 • Quarterly 

• 24-hr 
sampling 

AAQ3 134.93 6.27 NB NB 9 NSS NSS NSS 25 Mar 2021 

AAQ5 ND 1.83 NB NB NB NB NB <12.0 14-16 Jun 2021 

AAQ6 ND 7.65 NB 4.3 14.1 NSS NSS 12.9 

15-16 Feb 2021 

26-27 Mar 2021 

16-47 Jun 2021 

AAQ9 ND 1.83 NSS NSS NSS NB NB <11.9 14-16 Jun 2021 

DD 
AAQ1 

2.38 - 7 NSS NSS 9.4 NSS 9.3 

7-8 Jan 2021 

8-9 Apr 20211 

17-18 Jun 2021 

NO２ µg / 
Ncm AAQ2 16.18 35.61 NB NB <1 NSS NSS NSS 25 Mar 2021 

150 150 200 (1-
hour 
mean) 

• Quarterly 

• 24-hr 
sampling 

AAQ3 14.19 41.22 NB NB <1 NSS NSS NSS 25 Mar 2021 

AAQ5 1.6 17.44 NB NB NB NB NB 3.49 14-16 Jun 2021 

AAQ6 3.66 62.45 NB 9.5 5.6 NSS NSS 16.3 

15-16 Feb 2021 

26-27 Mar 2021 

16-17 Jun 2021 

AAQ9 ND ND NB NB NB NB NB <3.11 14-16 Jun 2021 

DD 8.79 - 4.3 NSS NSS 3.5 NSS 2.5 8-9 Apr 20211 
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Parameter Unit 
Samplin
g Station 

Baseline 
(EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Stan-

dards(1) 

(DAO 
2000-81, 

DAO 2013-
13) 

Standards 
for 

Contract 

Referred 
Inter-

national 
Stan-
dards 
(IFC / 

WHO)(2) 

Remarks 
(Measure

ment 
Point, 

Frequency
, Method, 

etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

AAQ1 17-18 Jun 2021 

CO ppm 
AAQ2 1.14 ND NB NB <1 NSS NSS NSS 25 Mar 2021 

30 (1-hrs) 

9 (8-hra) 

30 (1-hrs) 

9 (8-hra) 
30(4) • Quarterly 

• 1-hr 
sampling 

• 8-hr 
sampling 

AAQ3 ND 2.29 NB NB <1 NSS NSS NSS 25 Mar 2021 

AAQ5 ND 1.14 NB NB NB NB NB 4 14-16 Jun 2021 

AAQ6 ND ND NB 1.35 1.24 NSS NSS 6.59 

15-16 Feb 2021 

26-27 Mar 2021 

16-17 Jun 2021 

AAQ9 ND ND NB NB NB NB NB ND 14-16 Jun 2021 

DD 
AAQ1 

1.14 - ND NSS NSS 3.14 NSS 1.46 7-8 Jan 2021 

O3 µg / 
Ncm AAQ2 ND ND NB NB 2 NSS NSS NSS 25 Mar 2021 

140 (1-
hour 
mean) 

140 (1-
hour 
mean) 

100 (8-
hour 
mean) 

• Quarterly 

• 1-hr 
sampling 

• 8-hr 
sampling 

AAQ3 ND ND NB NB 1 NSS NSS NSS 25 Mar 2021 

AAQ5 ND ND NB NB NB NB NB 1.28 14-16 Jun 

AAQ6 ND ND NB 0.09 0.08 NSS NSS 5.6 

15-16 Feb 2021 

26-27 Mar 2021 

16-17 Jun 2021 

AAQ9 ND ND NB NB NB NB NB 11.2 14-16 Jun 2021 

DD 
AAQ1 

ND - ND NSS NSS 0.2 NSS 5.3 
7-8 Jan 2021 

9 Apr 2021 
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Parameter Unit 
Samplin
g Station 

Baseline 
(EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Stan-

dards(1) 

(DAO 
2000-81, 

DAO 2013-
13) 

Standards 
for 

Contract 

Referred 
Inter-

national 
Stan-
dards 
(IFC / 

WHO)(2) 

Remarks 
(Measure

ment 
Point, 

Frequency
, Method, 

etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

18 Jun 2021 

TSP µg / 
Ncm AAQ2 54.69 34.50 NB NB 10 NSS NSS NSS 25 Mar 2021 

230 230 - • Quarterly 

• 24-hr 
sampling 

AAQ3 77.15 104.40 NB NB 7 NSS NSS NSS 25 Mar 2021 

AAQ5 181.63 93.12 NB NB NB NB NB 78.6 14-16 Jun 2021 

AAQ6 95.93 58.30 NB 37.2 55.7 NSS NSS 80.7 

15-16 Feb 2021 

26-27 Mar 2021 

16-17 Jun 2021 

AAQ9 81.85  97.94 NB NB NB NB NB 53.2 14-16 Jun 2021 

DD 
AAQ1 

73.28 - 26.8 NSS NSS 90.2 NSS 29.1 

7-8 Jan 2021 

8-9 Apr 20211 

17-18 Jun 2021 

PM10 µg / 
Ncm AAQ2 26.86 25.71 NB NB 15 NSS NSS NSS 25 Mar 2021 

150 150 50 • Quarterly 

• 24-hr 
sampling 

AAQ3 48.87 69.70 NB NB 13 NSS NSS NSS 25 Mar 2021 

AAQ5 88.34 60.80 NB NB NB NB NB 20.0 14-16 Jun 2021 

AAQ6 45.79 49.76 NB 10.8 30.3 NSS NSS 52.5 

15-16 Feb 2021 

26-27 Mar 2021 

16-17 Jun 2021 

AAQ9 
Diff loc 

44.35 46.54 NB NB NB NB NB 19.1 14-16 Jun 2021 
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Parameter Unit 
Samplin
g Station 

Baseline 
(EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Stan-

dards(1) 

(DAO 
2000-81, 

DAO 2013-
13) 

Standards 
for 

Contract 

Referred 
Inter-

national 
Stan-
dards 
(IFC / 

WHO)(2) 

Remarks 
(Measure

ment 
Point, 

Frequency
, Method, 

etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

DD 
AAQ1 

44.71 - 16.7 NSS NSS 65.1 NSS 32.9 

7-8 Jan 2021 

8-9 Apr 20211 

17-18 Jun 2021 

PM2.5 µg / 
Ncm AAQ2 15.65 24.15 NB NB 98 NSS NSS NSS 25 Mar 2021 

50(3) 50 25 • Quarterly 

• 24-hr 
sampling 

AAQ3 22.05 60.79 NB NB 89 NSS NSS NSS 25 Mar 2021 

AAQ5 22.83 54.00 NB NB NB NB NB 10.6 14-16 Jun 2021 

AAQ6 17.81 47.15 NB 10.8 14.7 NSS NSS 32.3 

15-16 Feb 2021 

26-27 Mar 2021 

16-17 Jun 2021 

AAQ9  10.62 48.06 NB NB NB NB NB 14.4 14-16 Jun 2021 

DD 
AAQ1 

16.03 -  26.8 NSS NSS 49.4 NSS 12.4 

7-8 Jan 2021 

8-9 Apr 20211 

17-18 Jun 2021 

Pb µg / 
Ncm AAQ2 ND 0.0084 NB NB <0.03 NSS NSS NSS 25 Mar 2021 

1.5(5) - - • Quarterly 

• 24-hr 
sampling 

AAQ3 ND 0.0252 NB NB <0.03 NSS NSS NSS 25 Mar 2021 

AAQ5 0.0004 0.0092 NB NB NB NB NB 0.00365 14-16 Jun 2021 

AAQ6 0.0043 ND NB ND ND NSS NSS 0.014 

15-16 Feb 2021 

26-27 Mar 2021 

16-17 Jun 2021 
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Parameter Unit 
Samplin
g Station 

Baseline 
(EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Stan-

dards(1) 

(DAO 
2000-81, 

DAO 2013-
13) 

Standards 
for 

Contract 

Referred 
Inter-

national 
Stan-
dards 
(IFC / 

WHO)(2) 

Remarks 
(Measure

ment 
Point, 

Frequency
, Method, 

etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

AAQ9 ND 0.0048 NB NB NB NB NB <0.00037 14-16 Jun 2021 

DD 
AAQ1 

ND - ND NSS NSS ND NSS 0.01 

7-8 Jan 2021 

8-9 Apr 20211 

17-18 Jun 2021 

Notes: (1) National Ambient Air Quality Guideline for Criteria Pollutants of the Philippine Clean Air Act of 1999 
 (2) IFC General EHS Guidelines: Environmental Air Emissions and Ambient Air Quality, Table 1.1.1: WB-IFC Ambient Air Quality Guidelines, April 30, 2007 
 (3) DENR Administrative Order No. 2013-13 
 (4) WHO air quality guidelines for Europe (2000) 
 (5) Evaluation of this guideline is carried out for 24-hour averaging time and averaged over three moving calendar months. The monitored average value for any three months shall not exceed the guideline 

value. 
 ND –Not detected (by the third-party laboratory), NB – No baseline during the month; NSS – No sampling schedule for the month 

 

 

Table 7: Water Quality (Surface/Ambient Water Quality) 

Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

Color TCU 

SW1 5 44 NB NB NSR NSS NSS NSS 17 Mar 2021 75 

 

75 

 

- • Quarterly 

• Visual 
Compari
son 

SW2 5 21 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW3 10 20 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW4 10 28 NB NB NB NB NSR NSS 12 May 2021 

SW5 42 93 NB NB NB NB NSR NSS 12 May 2021 

SW8 14 10 NB NB NB NB NB 50 29 Jun 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

SW9 10 125 NB NB NB NB NB 20 25 June 2021 

SW10 10 20 NB NB NB NB NB 50 29 Jun 2021 

SW11 10 49 

10 NSS 15 

NSS NSS 15 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 20 - 

10 NSS NSR 

NSR NSR NSR 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 31 - NB NB NB NB NB 50 29 Jun 2021 

Temperature °C 

SW1 26 27.3 NB NB NSR NSS NSS NSS 17 Mar 2021 25-31 25-31 - • Quarterl
y 

• Laborat
ory & 
Field 
Method 
(SM255
0 B) 

SW2 29.8 25.4 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW3 28.6 28.4 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW4 30.2 28.2 NB NB NB NB 29 NSS 12 May 2021 

SW5 28.9 27.8 NB NB NB NB 32 NSS 12 May 2021 

SW8 26.0 25.8 NB NB NB NB NB 30 29 Jun 2021 

SW9 29.7 29.9 NB NB NB NB NB 30 25 Jun 2021 

SW10 29.6 29.5 NB NB NB NB NB 25 29 Jun 2021 

SW11 29.1 30.5 
27.0 NSS 28.8 

NSS NSS 30 
26 Jan 2021 

31 Mar 2021 
14 Jun 2021 

DD SW1 25.3 - 

27.3 NSS 26.7 

28.3 33.1 30.2 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 33.9 - NB NB NB NB NB 30 29 Jun 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

pH (Range) - 

SW1 6.7 6.97 NB NB 7.5 NSS NSS NSS 17 Mar 2021 6.5–9.0 6.5–9.0 EU: 6-9 • Quarterl
y 

• Electro-
metric 
Method 

SW2 7.26 7.30 NB NB 7.5 NSS NSS NSS 17 Mar 2021 

SW3 7.09 7.49 NB NB 7.5 NSS NSS NSS 17 Mar 2021 

SW4 7.3 7.57 NB NB NB NB 6.7 NSS 12 May 2021 

SW5 7.2 7.11 NB NB NB NB 7.8 NSS 12 May 2021 

SW8 6.95 4.7 NB NB NB NB NB 7.1 29 Jun 2021 

SW9 6.48 7.13 NB NB NB NB NB 7.0 25 Jun 2021 

SW10 6.53 6.86 NB NB NB NB NB 7.1 29 Jun 2021 

SW11 5.99 7.25 6.7 NSS 7.3 NSS NSS 7.0 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 7.62 - 6.1 NSS 7.4 7.5 7.8 7.2  

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 7.53  NB NB NB NB NB 7.1 29 Jun 2021 

Dissolved 
Oxygen (DO) 

mg/L 

SW1 1.6 3.0 NB NB 0.6 NSS NSS NSS 17 Mar 2021 5 5 - • Quarterl
y 

• Winkler / 
Titrimetri
c 

SW2 11 10 NB NB 7.2 NSS NSS NSS 17 Mar 2021 

SW3 6.1 3.5 NB NB 3.5 NSS NSS NSS 17 Mar 2021 

SW4 7.9 8.0 NB NB NB NB <0.10 NSS 12 May 2021 

SW5 4.2 10.6 NB NB NB NB <0.10 NSS 12 May 2021 

SW8 3.8 14.07 NB NB NB NB NB 6 29 Jun 2021 

SW9 3.93 15.24 NB NB NB NB NB 5 25 Jun 2021 

SW10 2.18 10.19 NB NB NB NB NB 6 29 Jun 2021 

SW11 9.17 17.52 6 NSS 7 NSS NSS 7 26 Jan 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

31 Mar 2021 

14 Jun 2021 

DD SW1 5.89 - 6 NSS 7 7 6 8 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 4.76 - NB NB NB NB NB 7 29 Jun 2021 

Biochemical 
Oxygen 
Demand (BOD) 

 

mg/L 

 

SW1 10 35 NB NB 186 NSS NSS NSS 17 Mar 2021 7 7 - • Quarterl
y 

• 5-Day 
BOD 
Test 
(SM 
5210 B) 

SW2 9 12 NB NB 50 NSS NSS NSS 17 Mar 2021 

SW3 8 24 NB NB 49 NSS NSS NSS 17 Mar 2021 

SW4 9 23 NB NB NB NB 27 NSS 12 May 2021 

SW5 49 30 NB NB NB NB 35 NSS 12 May 2021 

SW8 25 28 NB NB NB NB NB 40 29 Jun 2021 

SW9 9 29 NB NB NB NB NB 15 25 Jun 2021 

SW10 271 25 NB NB NB NB NB 17 29 Jun 2021 

SW11 12 26 

1 NSS <1 

NSS NSS 10 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 12 - 

5 NSS 10 

<1 15 2 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 13 - NB NB NSR NB NB 29 29 Jun 2021 

Total Suspended 
Solids (TSS) 

mg/L 
SW1 21 36 NB NB NSR NSS NSS NSS 17 Mar 2021 80 80 - • Quarterl

y 
SW2 31 27 NB NB NSR NSS NSS NSS 17 Mar 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

SW3 38 68 NB NB NB NSS NSS NSS 17 Mar 2021 • Gravime
try (SM 
2540 D) SW4 37 2000 NB NB NB NB 26 NSS 12 May 2021 

SW5 86 38 NB NB NB NB 37 NSS 12 May 2021 

SW8 17 296 NB NB NB NB NB 11 29 Jun 2021 

SW9 13.5 1,900 NB NB NB NB NB 17 25 Jun 2021 

SW10 32 24 NB NB NB NSS NSS 91 29 Jun 2021 

SW11 3.0 173 <2.38 NSS 52 NSS NSS 102 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 5 - 16 NSS 18 6.0 13 7.5 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 18 - NB NB NB NB NB 15 29 Jun 2021 

Surfactants 
(MBAS) 

mg/L 

SW1 0.0443 0.0722 NB NB <0.1 NSS NSS NSS 17 Mar 2021 1.5 1.5 - • Quarterl
y 

• Colorim
etry – 
Chlorofo
rm 
Extractio
n 

SW2 0.0407 0.115 NB NB <0.1 NSS NSS NSS 17 Mar 2021 

SW3 0.0492 0.179 NB NB <0.1 NSS NSS NSS 17 Mar 2021 

SW4 0.07 0.0901 NB NB NB NB <0.10 NSS 12 May 2021 

SW5 0.0679 0.31 NB NB NB NB 0.19 NSS 12 May 2021 

SW8 0.067 0.193 NB NB NB NB NB <0.10 29 Jun 2021 

SW9 0.082 7 0.15 NB NB NB NB NB <0.10 25 Jun 2021 

SW10 1.07 0.212 NB NB NB NB NB 0.27 29 Jun 2021 

SW11 <0.007 0.299 0.1 NSS 0.3 NSS NSS 0.4 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

DD SW1 0.413 - 0.08 NSS 0.3 0.4 0.1 0.5 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 0.264 - NB NB NB NB NB <0.10 29 Jun 2021 

Oil and Grease 
(Petroleum 
Ether Extracts) 

mg/L 

SW1 1.6 1.17 NB NB 8 NSS NSS NSS 17 Mar 2021 2 2 - • Quarterl
y 

• Gravime
try (n-
Hexane 
Extractio
n) (SM 
5520 B) 

SW2 1.1 1.2 NB NB 7 NSS NSS NSS 17 Mar 2021 

SW3 <0.5 1.63 NB NB 6 NSS NSS NSS 17 Mar 2021 

SW4 1.1 1.56 NB NB NB NB <1 NSS 12 May 2021 

SW5 19.7 1.47 NB NB NB NB <1 NSS 12 May 2021 

SW8 1.65 1.25 NB NB NB NB NB 2.1 29 Jun 2021 

SW9 3.2 1.7 NB NB NB NB NB 2.1 25 Jun 2021 

SW10 1.7 1.2 NB NB NB NB NB 3.0 29 Jun 2021 

SW11 <0.5 3.23 

1.5 NSS 0.97 

NSS NSS 2.6 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 <0.5 - 

1.7 NSS 0.73 

5.6 3.5 1.3 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 0.92 - NB NB NB NB NB 1.7 29 Jun 2021 

Nitrate as 
Nitrogen 

mg/L 

SW1 0.109 0.145 NB NB 0.26 NSS NSS NSS 17 Mar 2021 7 7 WB 
1993: 50 

• Quarterl
y 

• Colorim
etry – 
Brucine 

SW2 0.655 0.147 NB NB 0.14 NSS NSS NSS 17 Mar 2021 

SW3 0.391 0.144 NB NB 0.29 NSS NSS NSS 17 Mar 2021 

SW4 0.207 0.181 NB NB NB NB <0.1 NSS 12 May 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

SW5 0.0686 0.197 NB NB NB NB 0.27 NSS 12 May 2021 (EPA 
352.1) 

SW8 0.0763 0.155 NB NB NB NB NB 0.09 29 Jun 2021 

SW9 0.171 0.168 NB NB NB NB NB 0.16 25 Jun 2021 

SW10 0.61 0.30 NB NB NB NB NB 0.11 29 Jun 2021 

SW11 0.162 0.136 

0.1 NSS 0.4 

NSS NSS 0.05 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 0.485 - 

2.3 NSS 1.5 

1.2 0.4  1.0 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 0.125 - NB NB NB NB NB 0.10 29 Jun 2021 

Phosphate as 
Phosphorus 

mg/L 

SW1 0.238 0.427 NB NB 0.08 NSS NSS NSS 17 Mar 2021 0.5 0.5 - • Quarterl
y 

• Stannou
s 
Chloride 
Method 
(SM 
4500-P 
D) 

• EIS 
baseline 
standard 
and 
results 
were 
converte
d 
(standar

SW2 0.0723 0.323 NB NB 0.02 NSS NSS NSS 17 Mar 2021 

SW3 0.123 0.209 NB NB 0.03 NSS NSS NSS 17 Mar 2021 

SW4 0.0938 0.464 NB NB NB NSS 0.45 NSS 12 May 2021 

SW5 2.88 0.925 NB NB NB NSS 3.7 NSS 12 May 2021 

SW8 2.62 0.862 NB NB NB NB NB 1.28 29 Jun 2021 

SW9 0.998 2.16 NB NB NB NB NB 0.78 25 Jun 2021 

SW10 1.04 <0.08 NB NB NB NB NB 0.14 29 Jun 2021 

SW11 0.081 0.811 

0.2 NSS 0.3 

NSS NSS 0.3 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 9.19 - 

0.8 NSS 1.1 

1.2 1.4 1.2 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

27 May 2021 

30 Jun 2021 

d 
was0.16
3 mg/L), 
while 
Jan-Jun 
results 
shall 
comply 
with 0.5 
mg/L 
standard 

DD SW2 14.8 - 

NB NB NB 

NB NB 0.11 29 Jun 2021 

Phenolic 
Substances and 
Phenols 

mg/L 

SW1 0.03 <0.01 NB NB <0.0009 NSS NSS NSS 17 Mar 2021 0.05 0.05 EU 
1975: 
<0.005 / 
EU 
1972: 
<0.05 

• Quarterl
y 

• USEPA 
Method 
8041A 

SW2 0.02 <0.01 NB NB <0.0009 NSS NSS NSS 17 Mar 2021 

SW3 0.02 <0.01 NB NB <0.0009 NSS NSS NSS 17 Mar 2021 

SW4 <0.01 <0.02 NB NB NB NB <0.0009 NSS 12 May 2021 

SW5 <0.01 <0.02 NB NB NB NB <0.0009 NSS 12 May 2021 

SW8 0.03 <0.01 NB NB NB NB NB <0.001 29 Jun 2021 

SW9 0.03 0.01 NB NB NB NB NB <0.001 25 Jun 2021 

SW10 0.02 0.01 NB NB NB NB NB NSR 29 Jun 2021 

SW11 0.01 <0.01 

ND NSS ND 

NSS NSS ND 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 0.12 - 

ND NSS ND 

ND ND ND 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 0.072 - NB NB NB NB NB <0.001 29 Jun 2021 

Total coliforms MPN/100 mL SW1 240 3,500,000 NB NB NSR NSS NSS NSS 17 Mar 2021 - - EU • Quarterl
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

SW2 240 17,000 NB NB NSR NSS NSS NSS 17 Mar 2021 1975: 
500 / EU 
1972: 
10,000 

y 

• Multiple 
Tube 
Ferment
a-tion 
Techniq
ue (SM 
9221B) 

SW3 35,000 35,000 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW4 13,000 17,000 NB NB NB NB 46,000 NSS 12 May 2021 

SW5 92,000 35,000 NB NB NB NB 94,000 NSS 12 May 2021 

SW8 1.6×106 1.6x106 NB NB NB NB NB 54×104 29 Jun 2021 

SW9 2,400 3.5x106 NB NB NB NB NB 35×104 25 Jun 2021 

SW10 1.7×107 160,000 NB NB NB NB NSS 54,000 29 Jun 2021 

SW11 <1.8 35,000 

350 NSS 2,400 

NSS NSS 5,400 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 54×103 - 

5,400 NSS 16,400 

<1.8 350 <1.8 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 24×105 - NB NB NB NB NB 16×105 29 Jun 2021 

Fecal coliforms MPN/100 mL 

SW1 240 330,000 NB NB NSR NSS NSS NSS 17 Mar 2021 200 200 EU 
1975: 
100 / EU 
1972: 
2,000 

• Quarterl
y 

• Multiple 
Tube 
Ferment
a-tion 
Techniq
ue (SM 
9221 
E1) 

SW2 34 14,000 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW3 35,000 24,000 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW4 2,300 2,100 NB NB NB NSS 46,000 NSS 12 May 2021 

SW5 17,000 35,000 NB NB NB NSS 94,000 NSS 12 May 2021 

SW8 1.6×106 9.2X105 NB NB NB NB NB 35×104 29 Jun 2021 

SW9 920 3.5X106 NB NB NB NB NB 24×104 25 Jun 2021 

SW10 3.4×106 24,000 NB NB NB NB NSS 54,000 29 Jun 2021 

SW11 <1.8 24,000 
350 NSS 540 

NSS NSS 700 
26 Jan 2021 

31 Mar 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

14 Jun 2021 

DD SW1 17×103 - 

1,700 NSS 2,400 

<1.8 240  <1.8 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 13x105 - NB NB NB NB NB 16×105 29 Jun 2021 

Chloride as Cl mg/L 

SW1 69 41 NB NB 29 NSS NSS NSS 17 Mar 2021 350 350 WB 
1993: 
250 

• Quarterl
y 

• Argento-
metric 
Method 
(SM450
0 Cl-B) 

SW2 1,623 22 NB NB 21 NSS NSS NSS 17 Mar 2021 

SW3 1,205 14 NB NB 24 NSS NSS NSS 17 Mar 2021 

SW4 41 13 NB NB NB NB 20 NSS 12 May 2021 

SW5 220 100 NB NB NB NB 25 NSS 12 May 2021 

SW8 48 13 NB NB NB NB NB 67.4 29 Jun 2021 

SW9 34 15.8 NB NB NB NB NB 33.7 25 Jun 2021 

SW10 87 3.4 NB NB NB NB NB 9.9 29 Jun 2021 

SW11 13 13 17 NSS 20 NSS NSS 18 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 111 - 71 NSS 127 230 178 167 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 57.89 - NB NB NB NB NB 65.6 29 Jun 2021 

Copper 
(Dissolved 
Copper) 

mg/L 

SW1 0.0228 0.0160 NB NB 0.006 NSS NSS NSS 17 Mar 2021 0.02 0.02 WB 
1993: 2 

• Quarterl
y 

• ICP-
SW2 0.0361 0.0174 NB NB 0.007 NSS NSS NSS 17 Mar 2021 

SW3 0.0257 0.0164 NB NB <0.003 NSS NSS NSS 17 Mar 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

SW4 0.0441 0.0210 NB NB NB NB <0.003 NSS 12 May 2021 OES 

SW5 <0.005 0.0067 NB NB NB NB <0.003 NSS 12 May 2021 

SW8 <0.005 0.015 NB NB NB NB NB <0.005 29 Jun 2021 

SW9 0.0267 0.0520 NB NB NB NB NB <0.005 25 Jun 2021 

SW10 0.0416 0.008 NB NB NB NSS NSS <0.005 29 Jun 2021 

SW11 0.0234 0.0293 0.004 NSS <0.003 NSS NSS 0.004 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 0.0106 - 0.006 NSS 0.06 0.05 0.08 0.05 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 0.0084 - NB NB NB NB NB <0.005 29 Jun 2021 

Arsenic (As) mg/L 

SW1 0.0018 <0.0009 NB NB <0.005 NSS NSS NSS 17 Mar 2021 0.02 0.02 WB 
1993: 
0.01 

• Quarterl
y 

• ICP-
OES 

SW2 0.003 <0.0009 NB NB <0.005 NSS NSS NSS 17 Mar 2021 

SW3 <0.0009 <0.0009 NB NB <0.005 NSS NSS NSS 17 Mar 2021 

SW4 0.0018 <0.0009 NB NB NB NSS <0.005 NSS 12 May 2021 

SW5 0.004 <0.0009 NB NB NB NSS <0.005 NSS 12 May 2021 

SW8 0.0031 <0.0009 NB NB NB NB NB <0.0007 29 Jun 2021 

SW9 0.0029 <0.0009 NB NB NB NB NB <0.0007 25 Jun 2021 

SW10 0.002 <0.0009 NB NB NB NB NB 0.0009 29 Jun 2021 

SW11 0.0022 <0.0009 

<0.008 NSS <0.008 

NSS NSS <0.005 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 <0.0009 - 
<0.008 NSS <0.008 

<0.008 <0.005 <0.005 
7 Jan 2021 

11 Mar 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 <0.0009 - NB NB NB NB NB <0.0007 29 Jun 2021 

Cadmium (Cd) mg/L 

SW1 0.0041 <0.002 NB NB <0.003 NSS NSS NSS 17 Mar 2021 0.005 0.005 WB 
1993: 
0.003 

• Quarterl
y 

• ICP-
OES 

SW2 0.0041 <0.002 NB NB <0.003 NSS NSS NSS 17 Mar 2021 

SW3 <0.002 <0.002 NB NB <0.003 NSS NSS NSS 17 Mar 2021 

SW4 <0.002 0.0039 NB NB NB NSS <0.003 NSS 12 May 2021 

SW5 <0.002 <0.002 NB NB NB NSS <0.003 NSS 12 May 2021 

SW8 <0.002 0.0041 NB NB NB NB NB <0.003 29 June 2021 

SW9 0.0041 0.0101 NB NB NB NB NB <0.003 25 June 2021 

SW10 <0.002 0.0034 NB NB NB NB NB <0.003 29 June 2021 

SW11 <0.002 0.0048 

<0.001 NSS <0.001 

NSS NSS <0.001 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 <0.002 - 

<0.001 NSS <0.001 

<0.001 <0.001 <0.001 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 - - NB NB NB NB NB <0.003 29 Jun 2021 

Chromium 
Hexavalent 
(Cr6+) 

mg/L 

SW1 <0.002 <0.03 NB NB <0.005 NSS NSS NSS 17 Mar 2021 0.01 0.01 WB 
1993: 
0.05 

• Quarterl
y 

• Diphenyl
carbazid
e, 
Colorim

SW2 <0.002 <0.03 NB NB <0.005 NSS NSS NSS 17 Mar 2021 

SW3 <0.002 <0.03 NB NB <0.005 NSS NSS NSS 17 Mar 2021 

SW4 <0.002 <0.03 NB NB NB NB <0.005 NSS 12 May 2021 

SW5 0.004 <0.03 NB NB NB NB <0.005 NSS 12 May 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

SW8 <0.002 <0.03 NB NB NB NB NB <0.01 29 Jun 2021 etric 
Method 
(SM350
0-Cr B) 

SW9 <0.002 <0.03 NB NB NB NB NB <0.01 25 Jun 2021 

SW10 <0.002 <0.03 NB NB NB NSS NSS <0.01 29 Jun 2021 

SW11 <0.002 <0.03 

<0.004 NSS <0.004 

NSS NSS <0.005 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 <0.002 - 

<0.004 NSS <0.004 

<0.004 <0.004 <0.004 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 - - NB NB NB NB NB <0.01 29 Jun 2021 

Cyanide (CN-) mg/L 

SW1 0.0289 0.027 NB NB <0.04 NSS NSS NSS 17 Mar 2021 0.1 0.1 WB 
1993: 
0.07 

• Quarterl
y 

• Ion 
Selectiv
e 
Electrod
e (SM 
4500 
CN-F) 

SW2 0.0243 <0.001 NB NB <0.04 NSS NSS NSS 17 Mar 2021 

SW3 0.0368 <0.001 NB NB <0.04 NSS NSS NSS 17 Mar 2021 

SW4 0.0399 <0.001 NB NB NB NB <0.004 NSS 12 May 2021 

SW5 0.0619 <0.001 NB NB NB NB <0.004 NSS 12 May 2021 

SW8 0.051 6 <0.001 NB NB NB NB NB <0.01 29 Jun 2021 

SW9 0.0274 <0.001 NB NB NB NB NB 0.12 25 Jun 2021 

SW10 0.0269 <0.001 NB NB NB NSS NSS <0.01 29 Jun 2021 

SW11 0.0261 <0.001 

<0.007 NSS <0.007 

NSS NSS <0.007 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 0.009 - 

<0.007 NSS <0.007 

0.008 0.02 0.01 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

30 Jun 2021 

DD SW2 0.017 - NB NB NB NB NB <0.01 29 Jun 2021 

Lead (Pb) mg/L 

SW1 0.0530 0.0177 NB NB <0.01 NSS NSS NSS 17 Mar 2021 0.05 0.05 WB 
1993: 
0.01 

• Quarterl
y 

• ICP-
OES 

SW2 0.0327 0.0114 NB NB <0.01 NSS NSS NSS 17 Mar 2021 

SW3 0.017 <0.006 NB NB <0.01 NSS NSS NSS 17 Mar 2021 

SW4 0.0282 <0.006 NB NB NB NSS <0.01 NSS 12 May 2021 

SW5 <0.006 0.0088 NB NB NB NSS <0.01 NSS 12 May 2021 

SW8 <0.006 <0.006 NB NB NB NB NB <0.01 29 Jun 2021 

SW9 0.0241 0.0455 NB NB NB NB NB <0.01 25 Jun 2021 

SW10 0.0137 0.0247 NB NB NB NB NB <0.01 29 Jun 2021 

SW11 0.0327 0.0102 

<0.005  <0.005 

NSS NSS <0.005 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 <0.006 - 

<0.005  <0.005 

<0.005 <0.005 <0.005 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 0.0233 - NB NB NB NB NB <0.01 29 June 2021 

Mercury (Hg) mg/L 

SW1 <0.0001 <0.0001 NB NB <0.0001 NSS NSS NSS 17 Mar 2021 0.002 0.002 WB 
1993: 
0.001 

• Quarterl
y 

• Manual 
Cold 
Vapor 
AAs 

SW2 <0.0001 <0.0001 NB NB <0.0001 NSS NSS NSS 17 Mar 2021 

SW3 <0.0001 <0.0001 NB NB <0.0001 NSS NSS NSS 17 Mar 2021 

SW4 <0.0001 <0.0001 NB NB NB NB <0.0001 NSS 12 May 2021 

SW5 <0.0001 <0.0001 NB NB NB NB <0.0001 NSS 12 May 2021 

SW8 <0.0001 <0.0001 NB NB NB NB NB <0.0004 29 Jun 2021 

SW9 <0.0001 0.0001 NB NB NB NB NB <0.0004 25 Jun 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

SW10 <0.0001 0.0001 NB NB NB NB NB <0.01 29 Jun 2021 

SW11 <0.0001 0.0002 

<0.0002 NSS <0.0002 

NSS NSS <0.0002 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 <0.0001 - 

<0.0002 NSS <0.0002 

<0.0002 <0.0002 <0.0002 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 - - NB NB NB NB NB <0.0004 29 Jun 2021 

Organophosphat
e as Malathion 

µg/L 

SW1 <0.01 <0.2 NB NB <0.036 NSS NSS NSS 17 Mar 2021 3 3 - • Quarterl
y 

• EPA 
Method 
8141A 

SW2 <0.01 <0.2 NB NB <0.036 NSS NSS NSS 17 Mar 2021 

SW3 <0.01 <0.2 NB NB <0.036 NSS NSS NSS 17 Mar 2021 

SW4 <0.01 <0.2 NB NB NB NB <0.036 NSS 12 May 2021 

SW5 <0.01 <0.2 NB NB NB NB <0.036 NSS 12 May 2021 

SW8 <0.01 <0.2 NB NB NB NB NB NSR 29 Jun 2021 

SW9 <0.01 <0.2 NB NB NB NB NB NSR 25 Jun 2021 

SW10 <0.01 <0.2 NB NB NB NB NB NSR 29 Jun 2021 

SW11 <0.01 <0.2 

ND NSS ND 

NSS NSS NSR 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 <0.5 - 

ND NSS ND 

ND ND ND 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 <0.5 - NB NB NB NB NB NSR 29 Jun 2021 
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Parameter Unit 
Sampling 
Station 

Baseline (EIS 2020) 

2021 Results 

Sampling Date 

Country’s 
Standard

s 
(DAO 

2016-08, 
Class C) 

Standar
ds for 

Contrac
t 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993, 
EU 

1975/19
72) 

Remarks 
(Measure

ment 
Point, 

Frequenc
y, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

Electric 
conductivity 

µS/cm 

SW1 510 394 NB NB NSR NSS NSS NSS 17 Mar 2021 - - - • Quarterl
y 

• Conduct
imetry 

SW2 3,139 351 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW3 4,190 382 NB NB NSR NSS NSS NSS 17 Mar 2021 

SW4 322 314 NB NB NB NB NSR NSS 12 May 2021 

SW5 2,037 682 NB NB NB NB NSR NSS 12 May 2021 

SW8 677 158 NB NB NB NB NB 854 29 Jun 2021 

SW9 500 236 NB NB NB NB NB 709.1 25 Jun 2021 

SW10 436 937 NB NB NB NB NB 89.25 29 Jun 2021 

SW11 340 248 

364 NSS 428 

NSS NSS 438 

26 Jan 2021 

31 Mar 2021 

14 Jun 2021 

DD SW1 83 - 

NSR NSS NSR 

NSR NSR NSR 

7 Jan 2021 

11 Mar 2021 

28 Apr 2021 

27 May 2021 

30 Jun 2021 

DD SW2 513 - NB NB NB NB NB 1318 29 Jun 2021 

ND – Not detected (by the third-party laboratory), NB – No baseline sampled/conducted during the month; NSR – No sampling results (parameter not analyzed); NSS – No sampling schedule for the month 
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Table 8: Water Quality (Groundwater Quality) 

Parameter Unit 
Sampling 
Station 

Baseline 

(EIS 2020) 

Results 

Sampling 
Date 

Country’s 
Standards 
(PNSDW 

2017) 

Standa
rds for 
Contra

ct 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993) 

Remarks 
(Measure-

ment Point, 
Frequency, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

pH 
(Range) 

- GW4 6.62 6.70 NB NB NB NB NB 6.4 25 Jun 2021 6.5-8.5 6.5-
8.5 

WB 
1993: 

<8 

• Once 
before 
construct
ion 

• Electro-
metric 
Method 

GW5 6.46 6.34 NB NB NB NB NB 6.0 25 Jun 2021 

DD GW1 6.52 - 6.1 NSS NSS 6.5 NSS NSS 7 Jan 2021 

8 Apr 2021 

Color TCU GW4 <5 10 NB NB NB NB NB 10 25 Jun 2021 10 10 - • Once 
before 
construct
ion 

• Visual 
Compari
son 

GW5 <5 <5 NB NB NB NB NB <5 25 Jun 2021 

DD GW1 5 - 10 NSS NSS 8 NSS NSS 7 Jan 2021 

8 Apr 2021 

Temperature °C GW4 27.9 28.5 NB NB NB NB NB 28 25 Jun 2021 - - - • Once 
before 
construct
ion 

• Laborato
ry & 
Field 
Method 
(SM2550 
B) 

GW5 28.2 29.1 NB NB NB NB NB 28 25 Jun 2021 

DD GW1 27.4 - 27.3 NSS NSS 28.3 NSS NSS 7 Jan 2021 

8 Apr 2021 
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Parameter Unit 
Sampling 
Station 

Baseline 

(EIS 2020) 

Results 

Sampling 
Date 

Country’s 
Standards 
(PNSDW 

2017) 

Standa
rds for 
Contra

ct 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993) 

Remarks 
(Measure-

ment Point, 
Frequency, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

Sodium 
(Na) 

mg/L GW4 15 65 NB NB NB NB NB 45.41 25 Jun 2021 200 200 WB 
1993: 
200 

• Once 
before 
construct
ion 

• Flame 
AAS 

GW5 21 63 NB NB NB NB NB 45.30 25 Jun 2021 

DD GW1 113 - 167 NSS NSS 77 NSS NSS 7 Jan 2021 

8 Apr 2021 

Potassium 
(K) 

mg/L GW4 6.4 14 NB NB NB NB NB 13.50 25 Jun 2021 - - - • Once 
before 
construct
ion 

• Flame 
AAS 

GW5 7.2 10 NB NB NB NB NB 13.63 25 Jun 2021 

DD GW1 4..68 - 12 NSS NSS 8.8 NSS NSS 7 Jan 2021 

8 Apr 2021 

Calcium 
(Ca) 

mg/L GW4 15 - NB NB NB NB NB 40.10 25 Jun 2021 - - - • Once 
before 
construct
ion 

• Flame 
AAS 

GW5 30 7.9 NB NB NB NB NB 59.17 25 Jun 2021 

DD GW1 29.3 - 21 NSS NSS 18 NSS NSS 7 Jan 2021 

8 Apr 2021 

Magnesium 
(Mg) 

mg/L GW4 6.4 9.5 NB NB NB NB NB 8.42 25 Jun 2021 - - - • Once 
before 
construct
ion 

• Flame 
AAS 

GW5 13 31 NB NB NB NB NB 18.00 25 Jun 2021 

DD GW1 9.28 - 10 NSS NSS 8.1 NSS NSS 7 Jan 2021 

8 Apr 2021 
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Parameter Unit 
Sampling 
Station 

Baseline 

(EIS 2020) 

Results 

Sampling 
Date 

Country’s 
Standards 
(PNSDW 

2017) 

Standa
rds for 
Contra

ct 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993) 

Remarks 
(Measure-

ment Point, 
Frequency, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

Bicarbonate mg/L GW4 86 147 NB NB NB NB NB 195.3 25 Jun 2021 - - - • Once 
before 
construct
ion 

• Titrimetr
y 

GW5 113 113 NB NB NB NB NB 129.2 25 Jun 2021 

DD GW1 144 - 219 NSS NSS 179 NSS  7 Jan 2021 

8 Apr 2021 

Chloride 
(Cl-) 

mg/L GW4 31 19 NB NB NB NB NB 40.0 25 Jun 2021 250 250 WB 
1993: 
250 

• Once 
before 
construct
ion 

• Argento
metric 
Method 
(SM4500 
Cl-B) 

GW5 61 48 NB NB NB NB NB 42.9 25 Jun 2021 

DD GW1 84.3 - 128 NSS NSS 152 NSS NSS 7 Jan 2021 

8 Apr 2021 

Sulfate 
(SO4-) 

mg/L GW4 69 88 NB NB NB NB NB 49 25 Jun 2021 250 250 WB 
1993: 
250 

• Once 
before 
construct
ion 

• Turbidim
etric 
Method 

GW5 87 392 NB NB NB NB NB 70 25 Jun 2021 

DD GW1 93 - 56 NSS NSS 108 NSS NSS 7 Jan 2021 

8 Apr 2021 
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Parameter Unit 
Sampling 
Station 

Baseline 

(EIS 2020) 

Results 

Sampling 
Date 

Country’s 
Standards 
(PNSDW 

2017) 

Standa
rds for 
Contra

ct 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993) 

Remarks 
(Measure-

ment Point, 
Frequency, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

Nitrate-N mg/L GW4 0.18 1.2 NB NB NB NB NB 1.00 25 Jun 2021 50 50 WB 
1993: 

50 

• Once 
before 
construct
ion 

• Colorime
try – 
Brucine 
(EPA 
352.1) 

GW5 0.55 0.18 NB NB NB NB NB 6.00 25 Jun 2021 

DD GW1 0.13 - 0.9 NSS NSS 2.2 NSS NSS 7 Jan 2021 

8 Apr 2021 

Arsenic 
(As) 

mg/L GW4 0.0016 <0.0009 NB NB NB NB NB <0.000
7 

25 Jun 2021 0.01 0.01 WB 
1993: 
0.01 

• Once 
before 
construct
ion 

• ICP-
OES 

GW5 0.0022 <0.0009 NB NB NB NB NB 0.0020 25 Jun 2021 

DD GW1 0 - <0.008 NSS NSS <0.008 NSS NSS 7 Jan 2021 

8 Apr 2021 

Cadmium 
(Cd) 

mg/L GW4 <0.002 0.0051 NB NB NB NB NB <0.003 25 Jun 2021 0.003 0.003 WB 
1993: 
0.003 

• Once 
before 
construct
ion 

• ICP-
OES 

GW5 <0.002 <0.002 NB NB NB NB NB <0.003 25 Jun 2021 

DD GW1 0.0038 - <0.001 NSS NSS <0.001 NSS NSS 7 Jan 2021 

8 Apr 2021 
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Parameter Unit 
Sampling 
Station 

Baseline 

(EIS 2020) 

Results 

Sampling 
Date 

Country’s 
Standards 
(PNSDW 

2017) 

Standa
rds for 
Contra

ct 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993) 

Remarks 
(Measure-

ment Point, 
Frequency, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

Chromiu
m as 
Hexavale
nt 
Chromiu
m (Cr 6+) 

mg/L GW4 <0.002 <0.002 NB NB NB NB NB NSR 25 Jun 2021 0.05 0.05 WB 
1993: 
0.05 

• Once 
before 
construct
ion 

• Diphenyl
carbazid
e, 
Colorime
tric 
Method 
(SM3500
-Cr B) 

GW5 <0.002 0.0102 NB NB NB NB NB NSR 25 Jun 2021 

DD GW1 0 - <0.004 NSS NSS <0.004 NSS NSS 7 Jan 2021 

8 Apr 2021 

Cyanide, 
as Free 
Cyanide 
(CN-) 

mg/L GW4 0.0458 0.004 NB NB NB NB NB <0.01 25 Jun 2021 0.5 0.5 WB 
1993: 
0.07 

• Once 
before 
construct
ion 

• Ion 
Selective 
Electrod
e (SM 
4500 
CN-F) 

GW5 0.0333 <0.001 NB NB NB NB NB <0.01 25 Jun 2021 

DD GW1 0.014 - <0.02 NSS NSS <0.02 NSS NSS 7 Jan 2021 

8 Apr 2021 

Lead (Pb) mg/L GW4 <0.006 0.068 NB NB NB NB NB <0.01 25 Jun 2021 0.01 0.01 WB 
1993: 

• Once 
before 
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Parameter Unit 
Sampling 
Station 

Baseline 

(EIS 2020) 

Results 

Sampling 
Date 

Country’s 
Standards 
(PNSDW 

2017) 

Standa
rds for 
Contra

ct 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993) 

Remarks 
(Measure-

ment Point, 
Frequency, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

GW5 <0.006 <0.006 NB NB NB NB NB <0.01 25 Jun 2021 0.01 construct
ion 

• ICP-
OES 

DD GW1 0 - <0.05 NSS NSS <0.005 NSS  7 Jan 2021 

8 Apr 2021 

Mercury, 
(Hg) 

mg/L GW4 <0.0001 0.0017 NB NB NB NB NB <0.000
4 

25 Jun 2021 0.001 0.001 WB 
1993: 
0.001 

• Once 
before 
construct
ion 

• Manual 
Cold 
Vapor 
AAs 

GW5 <0.0001 <0.0001 NB NB NB NB NB <0.000
4 

25 Jun 2021 

DD GW1 0 - <0.002 NSS NSS <0.000
2 

NSS NSS 7 Jan 2021 

8 Apr 2021 

Total 
coliform 

MPN/1
00 mL 

GW4 <1.1 >8 NB NB NB NB NB >8.0 25 Jun 2021 <1.1 <1.1 WB 
1993: 

0 

• Once 
before 
construct
ion 

• Multiple 
Tube 
Ferment
ation 
Techniqu
e (SM 
9221B) 

GW5 <1.1 >8 NB NB NB NB NB >8.0 25 Jun 2021 

DD GW1 >8 - >8.0 NSS NSS <1.1 NSS NSS 7 Jan 2021 

8 Apr 2021 
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Parameter Unit 
Sampling 
Station 

Baseline 

(EIS 2020) 

Results 

Sampling 
Date 

Country’s 
Standards 
(PNSDW 

2017) 

Standa
rds for 
Contra

ct 

Referre
d 

Internati
onal 

Standar
ds 

(WHO 
1993) 

Remarks 
(Measure-

ment Point, 
Frequency, 

Method, 
etc.) 

Previous Quarter This Quarter 

Dry Wet Jan Feb Mar Apr May Jun 

Fecal 
coliform 

MPN/1
00 mL 

GW4 <1.1 8 NB NB NB NB NB >8.0 25 Jun 2021 - - WB 
1993: 

0 

• Once 
before 
construct
ion 

• Multiple 
Tube 
Ferment
ation 
Techniqu
e (SM 
9221 E1) 

GW5 <1.1 8 NB NB NB NB NB >8.0 25 Jun 2021 

DD GW1 <1.1 - 1.1 NSS NSS <1.1 NSS NSS 7 Jan 2021 

8 Apr 2021 

Conductivi
ty 

µS/cm GW4 326 556 NB NB NB NB NB 618.1 25 Jun 2021 - - - • Once 
before 
construct
ion 

• Conducti
metry 

GW5 493 796 NB NB NB NB NB 819.8 25 Jun 2021 

DD GW1 705 - 866 NSS NSS 977 NSS NSS 7 Jan 2021 

8 Apr 2021 

Total 
Dissolved 
Solids 
(TDS) 

mg/L GW4 160 273 NB NB NB NB NB 434 25 Jun 2021 600 600 WB 
1993: 
1,000 

• Once 
before 
construct
ion 

• Gravimet
ry 
(SM2540 
C) 

GW5 242 390 NB NB NB NB NB 560 25 Jun 2021 

DD GW1 458 - 497 NSS NSS 671 NSS NSS 7 Jan 2021 

8 Apr 2021 
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14. DOTr with assistance from the JICA Design Team prepared and submitted an updated Project 
Waste Management Plans (WMPs) for both the NSCR Clark Extension and NSCR Calamba 
Extension in August 2019, which were reviewed by GCR in February 2020. The WMP for NSCR 
Clark Extension was submitted by DOTr to DENR-EMB in July 2020. These WMPs serves as the 
benchmark for the Contractors’ detailed WMP per GS 118 of the contract. As the Project is currently 
in Pre-Construction Phase, Error! Not a valid bookmark self-reference. presents the estimated 
waste stream during the Pre-Construction Phase. 

Table 9: Pre-Construction Phase Estimated Waste Stream and Its Status 

Monitoring Item Monitoring Results during Report Period 

Tree cutting CP N-01: 2 tons (Leaves, branches, and roots) 
CP N-02: 19,366 tons (unsuitable materials including tree cutting debris) 
CP N-03: 0 (no tree cutting during this reporting period) 
CP N-04: 10 m3 
CP N-05: 483 m3  

Demolition rubbles CP N-01: 0 (none so far) 
CP N-02: 0 (none so far) 
CP N-03: 0 (none so far) 
CP N-04: 0 (none so far) 
CP N-05: 1,200 m3 

Domestic refuse CP N-01: 17.40 tons 
CP N-02: 16.80 tons 
CP N-03: 0.863 ton 
CP N-04: 4 metric tons/quarter 
CP N-05: 2,410 m3 

Liquid septic tank 
wastes 

CP N-01: 240 M3 
CP N-02: 80.40 M3 
CP N-03: 3,000 liters 
CP N-04: 16 units portable toilets 
CP N-05: 10, 760 L 

Hazardous 
Materials (General) 

CP N-01: 0 (none so far) 
CP N-02: 0 (none so far) 
CP N-03: 0 (none so far) 
CP N-04: 0 (none so far) 
CP N-05: 0 (none so far) 

Hazardous 
Materials CCO 

CP N-01: 0 (none so far) 
CP N-02: 0 (none so far) 
CP N-03: 0 (none so far, only lubricants, paint, hydraulic oil, coolant) 
CP N-04: 0 (none so far) 
CP N-05: Nil 

 

15. Tree cutting wastes such as leaves, branches, roots and other unsuitable materials are being 
hauled by the contractors and deposited in their selected disposal sites. For CP N-01, MNB Hauler 
hauls out and disposes the construction wastes of CP N-01 to Metro Clark Waste Management 
Corporation (MCWM). For CP N-02, tree cutting wastes are included in the clearing and grubbing 
works of A&N Construction and are deposited in the disposal site in Bamban, Tarlac. For CP N-04, 
tree cutting wastes are deposited in CDC while for CP N-05, A.C. Mangio Enterprises (ACME), the 
tree cutting subcontractor, also transports and stores the tree cutting waste within its own property 
in Capas, Tarlac. 

16. For the domestic refuse, MNB Hauler also transports the wastes of CP N-01 to MCWM. Meanwhile 
for CP N-02, the wastes in the temporary facilities are collected by the subcontractor and the BLGU 
of Brgy. Malpitic during Tuesdays, Thursdays, and Fridays. For CP N-03, domestic wastes are also 
being collected by third-party. Some subcontractors of CP N-03 have a mobile Material Recovery 
Facilty (MRF) while for others, wastes are also being collected by the BLGU. For CP N-04 and CP 
N-05, wastes are collected by and disposed to MCWM. 

17. For the liquid septic tank wastes, E.C. Soliman was engaged by all the contractors as third-party 
septic waste hauler for their portable toilets. 
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Table 10: Noise Level 

Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

N02 

29-
Jan-
18 

1310
H-

1410
H 

61.
1 

08-
Jul-
18 

1546
H-

1646
H 

69.
7 

No sampling No sampling No sampling No sampling 

26-
27 
Ma
y 

202
1 

0900
H 

56.4 

No sampling 

60 
Dayti
me 

0700
H-

2200
H 

(RIE): 
55 

1800
H 

49.2 65 

28-
29 
Jan 

2018 

2310
H-

0010
H 

65.
8 

08-
Jul-
18 

0430
H-

0530
H 

63 

2200
H 

50.1 70 
Nightti

me 
2200

H-
0700

H 
(RIE): 

45 

0500
H 

51.8 65 

N03 

30-
Jan-
18 

1304
H-

1404
H 

67.
3 

07-
Jul-
18 

1155
H-

1255
H 

79.
1 

No sampling No sampling 

27–
28 

Mar 
202

1 

0900
H 

75.4 

No sampling No sampling No sampling 

65 
Dayti
me 

0700
H-

2200
H 

(RIE): 
55 

1800
H 

59.4 70 

30–
31 
Jan 

2018 

2304
H-

0004
H 

63 
6–7 
Jul 

2018 

2336
H-

2436
H 

67.
3 

2200
H 

60.1 65 
Nightti

me 
2200

H-
0700

H 
(RIE): 

45 

0500
H 

66.1 60 

N08 

Feb 
2, 

2018
8 

1002
H-

1102
H 

65.
7 

July 
4, 

2018
8 

1600
H-

1700
H 

72.
5 

No sampling No sampling No sampling No sampling No sampling 
15-
16 
Jun 

0730
H 

44.
7 

65 Dayti
me 

0700
H-

0830
H 

48.
9 

65 
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Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

202
1 

0930
H 

46.
7 

70 
2200

H 
(RIE): 

55 
1030

H 
45.
5 

70 

1130
H 

45.
6 

70 

1230
H 

45.
3 

70 

1330
H 

44.
5 

70 

1430
H 

44.
3 

70 

1530
H 

44.
8 

70 

1630
H 

46.
4 

70 

1730
H 

44.
9 

70 

1830
H 

44.
7 

70 

Feb 
1, 

2018 

2202
H-

2302
H 

62.
5 

July 
5, 

2018 

0327
H-

0427
H 

59.
8 

1930
H 

45 65 

Nightti
me 

2200
H-

0700
H 

(RIE): 
45 

2030
H 

44.
6 

65 

2130
H 

45.
7 

65 

2230
H 

42.
6 

65 

2330
H 

45.
9 

60 

0030
H 

42.
6 

60 

0130
H 

39.
1 

60 
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Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

0230
H 

38.
3 

60 

0330
H 

42.
9 

60 

0430
H 

44.
4 

60 

0530
H 

51.
8 

65 

0630
H 

52.
2 

65 

N09 
Mar 
2, 

2018 

1340
H-

1440
H 

59.
9 

July 
12, 

2018 

1300
H-

1400
H 

67.
6 

No sampling No sampling No sampling No sampling No sampling 

14-
15 
Jun 
202

1 

0700
H 

48.
7 

65 

Dayti
me 

0700
H-

2200
H 

(RIE): 
55 

0800
H 

50.
5 

65 

0900
H 

49.
5 

70 

1000
H 

54.
2 

70 

1100
H 

61.
4 

70 

1200
H 

49.
4 

70 

1300
H 

49.
3 

70 

1400
H 

50.
2 

70 

1500
H 

48.
1 

70 

1600
H 

50 70 

1700
H 

48.
1 

70 

1800
H 

47.
4 

70 
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Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

Mar 
6-7, 
2018 

2330
H-

0030
H 

64.
4 

July 
12, 

2018 

2220
H-

2320
H 

71.
5 

1900
H 

47.
8 

65 

Nightti
me 

2200
H-

0700
H 

(RIE): 
45 

2000
H 

45.
5 

65 

2100
H 

45.
8 

65 

2200
H 

43.
7 

65 

2300
H 

44.
4 

60 

0000
H 

41.
2 

60 

0100
H 

40.
8 

60 

0200
H 

35.
5 

60 

0300
H 

37.
2 

60 

0400
H 

51.
2 

60 

0500
H 

50.
1 

65 

0600
H 

47 65 

N12 

Mar 
3, 

2018 

1108
H-

1208
H 

61.
5 

July 
19, 

2018 

0900
H-

1000
H 

81.
4 

No sampling 

15–
16 

Feb 
202

1 

0900
H 

62.0
9 

26–
27 

Mar 
202

1 

0900
H 

50.1
1 

29-
30 
Apr 
202

1 

0900
H 

62.5
2 

28–
29 
Ma
y 

202
1 

0900
H 

66.1
3 

No sampling 

50 
Dayti
me 

0700
H-

2200
H 

(RIE): 
55 

1800
H 

55.8
6 

1800
H 

52.2
5 

1800
H 

63.6
1 

1800
H 

61.4
9 

55 

Mar 
7, 

2018 

0355
H-

0455
H 

61.
2 

July 
17-
18, 

2018 

2320
H-

2420
H 

91.
9 

2200
H 

41.3
9 

2200
H 

44.9 
2200

H 
48.2

3 
2200

H 
52.1

6 
50 

Nightti
me 

2200
H-

0700
H 

0500
H 

54.6
1 

0500
H 

52.6
9 

0500
H 

55.6 
0500

H 
70.9

8 
45 
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Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

(RIE): 
45 

DD N1 
Mar 
1, 

2019 

1300
H-

1400
H 

52.
4 

- - - 

7–8 
Jan 
202

1 

0748
H 

46.
8 

10–
11 

Feb 
202

1 

0719
H 

47.5 

11–
12 

Mar 
202

1 

0815
H 

63.8 

8-9 
Apr 
202

1 

0711
H 

46.1 

12-
13 
Ma
y 

202
1 

0850
H 

54.4 

17-
18 
Jun 
202

1 

0700
H 

44.
9 

J:70 
F:65 
M:65 
A:65 
M:65 
J:65 

Dayti
me 

0700
H-

2200
H 

(IC): 
70 

0948
H 

43.
7 

0919
H 

45.6 
1015

H 
50.2 

0911
H 

46.5 
1050

H 
49.3 

0900
H 

45.
5 

J:75 
F:70 
M:70 
A:70 
M:70 
J:70 

1148
H 

43.
1 

1119
H 

53.1 
1215

H 
39.6 

111
H 

47 
1250

H 
55.5 

1100
H 

49.
4 

J:75 
F:70 
M:70 
A:70 
M:70 
J:70 
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Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

1348
H 

43.
5 

1319
H 

47.1 
1415

H 
45.1 

1311
H 

49.7 
1450

H 
53.8 

1300
H 

48.
6 

J:75  
F:70 
M:70 
A:70 
M:70 
J:70 

1548
H 

47.
5 

1519
H 

45.8 
1615

H 
49.9 

1511
H 

47.9 
1650

H 
50.7 

1500
H 

47.
7 

J:75 
F:7 
M:70 
A:70 
M:70 
J:70 

1748
H 

54.
4 

1719
H 

45.9 
1815

H 
45.9 

1711
H 

46.5 
1850

H 
49.4 

1700
H 

47.
8 

J:75 
F:70 
M:65
A:70 
M:65 
J:70 
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Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

Mar 
2, 

2019 

0200
H-

0300
H 

56.
3 

- - - 

1948
H 

49.
3 

1919
H 

54.3 
2015

H 
42.2 

1911
H 

45.1 
2050

H 
44.9 

1900
H 

44.
1 

J:70 
F:65 
M:65 
A:65 
M:65 
J:65 

Nightti
me 

2200
H-

0700
H 

(IC): 
70 

2148
H 

44.
5 

2119
H 

54.8 
2215

H 
42.4 

2111
H 

44.9 
2250

H 
43.2 

2100
H 

42.
6 

J:70 
F:65 
M:60 
A:65 
M:60 
J:65 

2348
H 

42.
8 

2319
H 

51.7 
0015

H 
42.4 

2311
H 

43.4 
0050

H 
43.5 

2300
H 

40.
8 

J:65 
F:60 
M:60 
A:60 
M:60 
J:60 
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Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

0148
H 

44 
0119

H 
46.2 

0215
H 

42.4 
0111

H 
42.2 

0250
H 

42.8 
0100

H 
41.
8 

J:65 
F:60 
M:60 
A:60 
M:60 
J:60 

0348
H 

47.
2 

0319
H 

47.3 
0415

H 
42.6 

0311
H 

42..
2 

0450
H 

44.4 
0300

H 
41.
7 

J:65 
F:60 
M:60 
A:60 
M:60 
J:60 

0548
H 

47.
4 

0519
H 

46.7 
0615

H 
47.5 

0511
H 

43.1 
0650

H 
45.2 

0500
H 

42.
6 

J:70 
F:65 
M:65 
A:65 
M:65 
J:65 

NPCC MC 1980-002 Standards for Noise in General Areas WBG EHS Guidelines for Community Noise (2007) 
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Sampli
ng 

Station 

Baseline 
(EIS 2020, WBG 2007) 

2021 Results 

NPCC 
(Lab) 

  
  

WBG 
(EIS) 

  
  

Previous Quarter This Quarter 

Dry Wet January February March April May June 

Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA Date Time dBA 

According to land-use classifications AA, AAa, AAb, A, Ba. and C Range: 
Morning (5 a.m. – 9 a.m.): 45-70 dBA 
Daytime (9 a.m. – 6 p.m.): 50-75 dBA 
Evening (6 p.m. – 10.p.m.): 45-70 dBA 
Nighttime (10 p.m. – 5 a.m.): 40-65 dBA 

Residential, Institutional and Educational 
(RIE): 
Daytime (7 a.m. – 10 p.m.) 55 dBA 
Nighttime (10 p.m. – 7 a.m.) 45 dBA 

Industrial and Commercial (IC): 
Daytime (7 a.m. – 10 p.m.) 70 dBA 
Nighttime (10 p.m. – 7 a.m.) 70 dBA 

a - Area directly fronting or facing wider than four-lane road wherein NPCC MC 1980-002 Standards for Noise in General Areas plus +10 dBA correction factor is applied. 
b Areas directly fronting or facing a four-lane road wherein NPCC MC 1980-002 Standards for Noise in General Areas plus +5 dBA correction factor is applied. 
c RIE – Residential, Institutional, Educational; IC – Industrial, Commercial 
-       Guideline values are for noise levels measured out of doors. 
-       Acceptable indoor noise levels for residential, institutional and educational settings refer to WB-EHS (2007). 
Noise impacts should not exceed the levels of the guideline value or result in a maximum increase in background levels of 3 dB at the nearest receptor location off-site. 
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Table 11: Vibration Level 

Parameter Unit 
Samplin

g 
Station 

Baseline 
(EIS 2020) 

2021 Results 

Sampling 
Date 

Country’s 
Standard

s 

Standards for 
Contract (US 
FTA-VA-90-

1003-06 (2006) 
Table 12-3. 

Construction 
Vibration 
Damage 
Criteria) 

Referred 
Internati

onal 
Standard

s (U.S. 
FTA, 
2016, 

Ground-
Borne 

Vibration 
Impact 

Criteria)) 

Remarks 
(Measurement 

Point, 
Frequency, 

Method, etc.) 

Previous Quarter This Quarter 

in/s dB Jan Feb Mar Apr May Jun 

Vibration 
level 

VdB V03 0.02
8 

86.3 NB NB 2.938 
mm/s 
with 
100.9 
dBA 

NSS NSS NSS 27–28 Mar 
2021 

No 
standar
ds 

i. Reinforced-
concrete, 
steel or 
timber (no 
plaster): 0.5 
in/s 

ii. Engineered 
concrete 
and 
masonry (no 
plaster): 0.3 
in/s 

iii. Non-
engineered 
timber and 
masonry 
buildings: 
0.2 in/s 

iv. Buildings 
extremely 

72 
(Catego
ry 2, 
Freque
nt 
Events) 

• Monthly 

• 24-hr 
sampling 

• Vibron 
Seismomet
er V08 0.05

1 
93.2 NB NB NB NB NB 0.986 

mm/s 
with 
102.7 
VdBA 

14-16 Jun 
2021 

V09 0.05
3 

91.1 NB NB NB NB NB 0.795m
m/s with 
92.6 
VdBA a 

14-16 Jun 
2021 

V12 0.10
2 

98.9 NB 55 NSS 53.5 53 No 
samplin
g 

13–14 Apr 
2021 

14-15 May 
2021 
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Parameter Unit 
Samplin

g 
Station 

Baseline 
(EIS 2020) 

2021 Results 

Sampling 
Date 

Country’s 
Standard

s 

Standards for 
Contract (US 
FTA-VA-90-

1003-06 (2006) 
Table 12-3. 

Construction 
Vibration 
Damage 
Criteria) 

Referred 
Internati

onal 
Standard

s (U.S. 
FTA, 
2016, 

Ground-
Borne 

Vibration 
Impact 

Criteria)) 

Remarks 
(Measurement 

Point, 
Frequency, 

Method, etc.) 

Previous Quarter This Quarter 

in/s dB Jan Feb Mar Apr May Jun 

DD V01 0.00
073 

71.1 56 53 NSS 53 53 58 10–11 Apr 
2021 

28-29 May 

16-17 Jun 
2021 

susceptible 
to vibration 
damage: 
0.12 in/s 
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4. Natural Environment 

4.1 NSCR Clark Extension 

18. The tree inventory survey conducted during the detailed engineering design estimated 10,504 
trees to be removed along the planned ROW and depot area of the NSCR Clark Extension project. 
These trees are to be cut and/or earth-balled for transplantation. Replacement seedlings to compensate 
for the affected trees will be determined by the DENR in cooperation with the LGU concerned. The 
replacement trees shall form part of the DOTr’s compliance to an ECC condition to contribute to the 
National Greening Program (NGP) of the DENR. It will be implemented as a Greening Program 
patterned after a successful precedent convergence partnership between DENR and DPWH. A MOA 
between DOTr, DENR and PNR was drafted and currently under final review by DENR to seal the 
partnership. The necessary administrative processes were followed to secure tree cutting/earth balling 
permit from DENR, as well as in the participation to the NGP.  

19. Validation of the affected trees within the PNR ROW and the release of tree cutting permits 
for CP N-01 and CP N-02 was completed by DOTr with assistance from GCR on the last quarter. For 
this quarter, tree cutting is ongoing for CP N-01, CP N-02, CP N-04 and CP N-05. Coconut cutting in 
CP N-01 did not commence during this reporting period, while CP N-02 completed on 09 June 2021. 
Meanwhile, validation activity for the affected trees within PNR ROW is ongoing for CP N-01, CP N-02 
and CP N-03 in this quarter.  

20. For the project-affected trees outside the PNR ROW, the process of validating trees for 
appraisal and obtaining LNO for project-affected land was completed for CP N-01 and ongoing for CP 
N-02 and CP N-03. 

4.2 NSCR Calamba Extension 

21. The tree inventory service provider, Simmons Consult International, Inc., for the NSCR 
Calamba Extension has been engaged in December 2020. Conduct of the tree inventory survey was 
completed last quarter and a wrap-up meeting with Simmons Consult was held in April. The acquisition 
of Certificate of No Objections (CNOs) from the affected cities and municipalities, as documentary 
requirements for the application of tree cutting permit commenced in May 2021. CNOs from Cabuyao 
City and Calamba City were acquired on 12 May 2021 and 27 May 2021, respectively. 

22. At the current Pre-Construction Phase of the Project, tree cutting activities are being carried 
out sequentially for contract packages that have been issued tree cutting and earth balling permits, 
while the other contract packages are still undergoing permit application. Table 12 presents the currently 
applicable monitoring item for the ecosystem. 

Table 12: Ecosystem 

Monitoring Item Monitoring Results during Report Period 

Number of trees that will be affected by the NSCR 
Clark Extension Project 

CP N-01 – 3,083 trees have been cut in PNR 
ROW Bulacan segment under tree cutting permit 
TCEP No. 2021-01. 1,696 trees to be cut and 40 
to be earthballed in Pampanga segment under 
tree cutting and earthballing permit TEBP/TCP 
No. 2021-08. As of this quarter, 195 trees have 
been cut in Pampanga segment. Coconut cutting 
did not commence during this reporting period. 
 
CP N-02 – 3, 917 trees to be cut and 194 to be 
earthballed under tree cutting and earthballing 
permit TEBP/TCP No. 2021-06. Tree cutting 
within the PNR ROW commenced on 19 May 
2021 and 3,655 trees has been cut as of this 
quarter. Coconut cutting in PNR ROW with permit 
number NCR-PTC-10137 was completed on 09 
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Monitoring Item Monitoring Results during Report Period 

Jun 2021. 
 
CP N-03 – Tree cutting activity did not commence 
during this reporting period. TC/EB permit 
application for PNR ROW is being prepared 
during this quarter. 
 
CP N-04 – 43 trees to be cut and 14 trees to be 
earthballed under tree cutting and earthballing 
permit TEBP/TCP No. 2020-02. Tree 
cutting/earth balling was completed on 12 May 
2021. The 14 earthballed trees were transplanted 
to Global Zoo, Clark Freeport Zone that was also 
completed on 12 May 2021. 
 
CP N-05 – 3,323 trees to be cut and 410 trees to 
be earthballed under tree cutting and earthballing 
permit TEBP/TCP No. 2020-15. As of this quarter, 
2,521 trees have been cut and 45 trees were 
transplanted to Global Zoo, Clark Freeport Zone. 
Coconut cutting did not commence during this 
reporting period. 

Tree inventory for the NSCR Calamba Extension 
NGP 

Tree inventory for NSCR Calamba Extension was 
completed on 11 Feb 2021 and a wrap-up 
meeting with Simmons Consult was held on 12 
Apr 2021. 
 
The Greening Program for NSCR Calamba 
Extension Project will be drafted, initially, based 
on the tree inventory, and in detail, based on the 
tree cutting and earthballing permits that will be 
acquired and on the area/s for transplanting that 
will be identified by DENR Regional Offices (NCR 
and 4A). 
 
Tree-related activities during this quarter include 
the following. 

• Final review of tree inventory reports and 
data (report approved on 15 Jun 2021) 

• Scheduling of tree-related activities (i.e., 
coordination meetings, CNO acquisition, etc.) 

• Initial coordination meetings with NSCR 
Calamba Extension Project stakeholders 
(i.e., DENR-PENRO Laguna, Department of 
Agriculture Regional Field Office (DA RFO) 
4A, Biñan LGU, Sta. Rosa LGU, San Pedro 
LGU, DENR NCR) 

5. Social Environment 

23. A separate monitoring report is being prepared and will be submitted by the Social 
Environment and Resettlement Team for the resettlement, and living/livelihood. 
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Quarterly Environmental Monitoring Report No. 7 
April–June 2021 

Environmental Baseline Sampling Laboratory 
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Quarterly Environmental Monitoring Report No. 7 
April–June 2021 

Environmental Baseline Sampling Laboratory 
Results for CP N-03 

Surface Water Quality (SW8, SW9, SW10 and DD SW2) 
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Quarterly Environmental Monitoring Report No. 7 
April–June 2021 

Environmental Baseline Sampling Laboratory 
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Surface Water Quality (SW11) 
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Environmental Monitoring Report

Quarterly Environmental Monitoring Report No. 7 
April–June 2021 

Environmental Monitoring Sampling Laboratory 
Results for CP N-04 

Ambient Air Quality (AAQ6) 

North-South Commuter Railway Extension Project 



 

 
 
 

TEST RESULTS 
 
 
 

Customer : ACCIONA-EEI JV 
Project Name : Malolos Clark Railway Project (CP N-04) 
Attn  : Mr. Arnold C. Mariñas 

 
 
 

Date of Sampling: June 16 to 17, 2021 
 

Station 
I.D. 

Location 
TSP 

(µg/Ncm) 
PM10 

(µg/Ncm) 
PM2.5 

(µg/Ncm) 
Pb 

(µg/Ncm) 
NO2 

(µg/Ncm) 
SO2 

(µg/Ncm) 
O3 

(µg/Ncm) 
CO 

(ppm) 

AAQ6 

Near 
Mabalacat 
Substation  

(Brgy. 
Camachiles, 
Mabalacat, 
Pampanga) 

80.7 52.5 32.3 0.014 16.3 12.9 5.6 6.59 

DENR Standard 
(NAAQS/NAAQGV)^ 

230 150 50 1.5* 150 180 60 9 

Remarks Passed Passed Passed Passed Passed Passed Passed Passed 

TSP, PM10, PM2.5, Pb, NO2, SO2, O3 = Corrected to 25°C, 760mmHg; ND = Not Detected 
^RA 8749 (Philippine Clean Air Act of 1999) 
*Evaluation of this guideline is carried out for 3-month averaging time 
 
 
 
 
Prepared by:      Certified by: 

______________________    ___________________ 
  Babe Ruth P. Dela Cruz     Kristin Anne C. Castillo 
        QA/QC Assistant           QA/QC Manager 
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Quarterly Environmental Monitoring Report No. 7 
April–June 2021 

Environmental Monitoring Sampling Laboratory 
Results for CP N-04 

Surface Water Quality (SW11)  

North-South Commuter Railway Extension Project 
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Quarterly Environmental Monitoring Report No. 7 
April–June 2021 

Environmental Monitoring Sampling Laboratory 
Results for CP N-04 

Noise Level (N12) 

North-South Commuter Railway Extension Project 



 

 
 
 

TEST RESULTS 
 
 
 

Customer : ACCIONA-EEI JV 
Project Name : Malolos Clark Railway Project (CP N-04) 
Attn  : Mr. Arnold C. Mariñas 

 
 
 

Date of Sampling: April 29 to 30, 2021 
(24-hour Sampling) 

 

Station 
I.D. 

Location 

Noise Level 
dB(A)* 

Morning 
(0500H-0900H) 

Daytime 
(0900H-1800H) 

Evening 
(1800H-2200H) 

Nighttime 
(2200H-0500H) 

N12 

Brgy. San 
Francisco, 
Mabalacat, 
Pampanga  

55.60 62.52 63.61 48.23 

Environmental Quality 
Standards^ 

50 55 50 45 

Remarks Exceeded Exceeded Exceeded Exceeded 

^Rules and Regulations of the National Pollution Control Commission (1978) 
*Class “A” (Area which is primarily used for residential purposes) 

 
 
Note: Measured noise levels mostly came from constant vehicle traffic, animals, birds and from 
residential area.  
 
 
 
 
Prepared by:      Certified by: 

______________________    ___________________ 
  Babe Ruth P. Dela Cruz     Kristin Anne C. Castillo 
        QA/QC Assistant           QA/QC Manager 



 

 
 
 

TEST RESULTS 
 
 
 

Customer : ACCIONA-EEI JV 
Project Name : Malolos Clark Railway Project (CP N-04) 
Attn  : Mr. Arnold C. Mariñas 

 
 
 

Date of Sampling: May 28-29, 2021 
(24-hour Sampling) 

 

Station 
I.D. 

Location 

Noise Level 
dB(A)* 

Morning 
(0500H-0900H) 

Daytime 
(0900H-1800H) 

Evening 
(1800H-2200H) 

Nighttime 
(2200H-0500H) 

N12 

Mabalacat 
Municipal 

Cemetery, Brgy. 
San Francisco 

Residential Area 

70.98 66.13 61.49 52.16 

Environmental Quality 
Standards^ 

50 55 50 45 

Remarks Exceeded Exceeded Exceeded Exceeded 

^Rules and Regulations of the National Pollution Control Commission (1978) 
*Class “A” (Area which is primarily used for residential purposes) 

 
 
Note: Measured noise levels mostly came from constant vehicle traffic, animals, birds and from 
residential area.  
 
 
 
 
Prepared by:      Certified by: 

______________________    ___________________ 
  Babe Ruth P. Dela Cruz     Kristin Anne C. Castillo 
        QA/QC Assistant           QA/QC Manager 

kristinanne
Typewriter
for



 

 
 
 

TEST RESULTS 
 
 
 

Customer : ACCIONA-EEI JV 
Project Name : Malolos Clark Railway Project (CP N-04) 
Attn  : Mr. Arnold C. Mariñas 

 
 
 

Date of Sampling: June 16 to 17, 2021 
(24-hour Sampling) 

 

Station 
I.D. 

Location 

Noise Level 
dB(A)* 

Morning 
(0500H-0900H) 

Daytime 
(0900H-1800H) 

Evening 
(1800H-2200H) 

Nighttime 
(2200H-0500H) 

N12 

Mabalacat 
Municipal 

Cemetery, Brgy. 
San Francisco 

Residential Area  

49.13 50.08 53.24 46.45 

Environmental Quality 
Standards^ 

50 55 50 45 

Remarks Within Within Exceeded Exceeded 

^Rules and Regulations of the National Pollution Control Commission (1978) 
*Class “A” (Area which is primarily used for residential purposes) 

 
 
Note: Measured noise levels mostly came from constant vehicle traffic, animals, insects and from 
residential area.  
 
 
 
 
Prepared by:      Certified by: 

______________________    ___________________ 
  Babe Ruth P. Dela Cruz     Kristin Anne C. Castillo 
        QA/QC Assistant           QA/QC Manager 
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Quarterly Environmental Monitoring Report No. 7 
April–June 2021 

Environmental Monitoring Sampling Laboratory 
Results for CP N-04 

Vibration Level (V12) 

North-South Commuter Railway Extension Project 
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A. Overview 
 

A
 
vibration

 
monitoring

 
study

 
was

 
conducted

 
at

 
a

 
site

 
situated

 
in

 
Mabalacat,

 
Pampanga,

  
during

 which
 
seismic

 
recording

 
instruments

 
were

 
deployed

 
to

 
collect

  
24-hour

 
data

 
of

 
ambient

 
vibration

  
for

the
  

site.
 

 

          
   

        

      

                  

        

This

  

vibration

  

study

  

report

  

describes

  

the

 

following :

 a.

 

Methodology

 

used

 

in

 

data

 

collection

 

and

 

analysis;

 
b.

 

Measured

 

baseline

 

levels

 

of

 

vibration

 

in

 

the

 

various

 

sites;

 
c.

 

Spatial

 

or

 

temporal

 

patterns

 

in

 

the

 

vibration

 

levels.

 

B.
 

Site
 
Location

 
 

The

 

location

 

of

 

the

 

site

 

and

 

the

 

schedule

 

for

 

the

 

survey

 

were

 

a-priori

 

defined.

 

The

 

site

 

was

 

located

 
near

 

the

 

entrance

 

of

 

the

 

Mabalacat

 

Municipal

 

Cemetery

 

and

 

was

 

in

 

a

 

rural

 

area

 

where

 

there

 

was

 

little

 

to

 

no

 

traffic.

 

The

 

geographic

 

coordinates

 

of

 

the

 

site

 

are

 

shown

 

below.

 

Table 1. The survey sites and their geographic coordinates. 

 

C. Measurement for Vibration Conditions 
 

At  the site,  24-hour sampling  was  undertaken where  vibration  was  recorded  using  the  Vibron 

Seismometer  which  is  a  seismic  data  recorder  connected  to  a  geophone.  One  triaxial  sensor  was 

installed  at  the  observation  area  in  an  orthogonal  arrangement.  The  triaxial  sensor  has  a  natural 

frequency of 4.5Hz and a sampling frequency of 200 samples per second. 

The seismic sensors were deployed on the concrete pavement. The data recording in the site was 

supervised by a crew of two which alternated on 12-hour shifts to complete the 24-hour sampled 

recording. 

The V-12 observation site (Figure 1) is located in a farmland about 1.5 kilometers away from the 

nearest runway of Clark International Airport, at approximately 150 meters away from Subic-Clark-

Tarlac  Expressway  (SCTEX),  and  350  meters  away  from  Gil  Puyat  Avenue.  The  sources  of  spike  in 

vibration levels are predominantly caused by motorcycles, cars, and aircraft. 

 

 

Site Latitude Longitude Survey Date  

V-12 15° 12’ 59.9184” N 120° 34’ 23.898” E  1May 4-  15, 2021 

Vibration
 
monitoring

 
survey

 
for

 
April

 
was

 
conducted

 
last

 
May

 
14-15,

 
2021

 
due

 
to

 
anti-Covid

 
19

 restrictions
 
on

 
people

 
going

 
in

 
the

 
province

 
of

 
Pampanga.

 

                         
                             Table 1. The survey site and its geographic coordinates.
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Figure 2. Chart depicting the maximum vibration levels in VdB for the Horizontal, Transverse Axis (X-
axis) at V-12. 

Figure 1. The location of the survey site in Google Earth 
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Figure 3. Chart depicting the maximum vibration levels in VdB for the Horizontal, Parallel Axis (Y-
axis) at V-12. 

 

Figure 4. Chart depicting the maximum vibration levels in VdB for the Vertical Axis (Z-axis) at V-12. 
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Figure 5. Chart depicting the acceleration levels in inches/second2 for the Horizontal, Transverse Axis 
(X-axis) at V-12. 

 

Figure 6. Chart depicting the acceleration levels in inches/second2 for the Horizontal, Parallel Axis (Y-
axis) at V-12. 
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Figure 7. Chart depicting the acceleration levels in inches/second2 for the Vertical Axis (Z-axis) at V-
12. 

 

Figure 8. Chart depicting the velocity levels in inches/second for the Horizontal, Transverse Axis (X-
axis) at V-12. 
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Figure 9. Chart depicting the velocity levels in inches/second for the Horizontal, Parallel Axis (Y-axis) 
at V-12. 

 

Figure 10. Chart depicting the acceleration levels in inches/second2 for the Vertical Axis (Z-axis) at V-
12. 
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D. Vibration Criteria 
 

The approach used in this study follows the prescription of the British Standard 7385 (1993). The 

Philippines’ Environmental Management Bureau has not defined any vibration standards or 

procedures of investigation in the Philippines. 

The  vibration  level  measurements  were  carried  out  according  to  U.S.  FTA  2006  guidelines. 

Regular samples of vibration data over 24-hour observation period for each station were conducted. 

The figures show the result of the vibration in the site in terms of velocity, acceleration, and vibration 

levels  that  vary  throughout  the  day.  For  each  site,  some  notable  features  can  be  distinguished 

indicating in some instances the human activity that causes the background vibration. Vibration data 

was processed with reference velocity of 1x10^-6 per second. 

 

 
Table 2. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006) 
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Figure 11. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006) 

The California Department of Transportation (Caltrans) provides a summary of vibration criteria 

for the peak particle velocity set in inches per second that have been reported by various researchers, 

organizations, and governmental agencies. 

Table 3. Human response to steady state vibration (Reiher, 1931) 

 

Table 4. Human response to continuous vibration from traffic (Whiffen, 1971) 
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Table 5. Human response to transient vibration (Wiss, 1974) 

 

Table 6. Construction Vibration Criteria 

 

E. Summary 
Observations of vibration at the site indicates that the site varies in levels of vibration from a low 

of 50 VdB to a high of 53 VdB, acceleration varies from 0.05 in/s 2 to 0.14 in/s 2, and peak velocities 

that range from 0.0013 in/s to 0.0018 in/s. These values are generally lower and are not considered 

as annoyance to residential areas. 

It can be observed that activities  such as aircraft taking off or hovering above ground during 

their operation hours paired with small vehicles passing through the observation site throughout the 

day do not have a significant effect on the vibration levels in the area. The sources of vibration are 

generally from small vehicles and aircraft. In this area, the range of vibration levels may go beyond 50 

VdB which is the typical background vibration.  

In addition, the highest peak velocity acquired during the survey is 0.0018 in/s. Correlating 

this value to Table 6, it does not imply any significant potential building damage effects. Furthermore, 

this peak velocity value corresponds to human response as barely perceptible (Table 5). 

 The summary of observed peak values for vibration (VdB) and peak velocities (in/s) are shown 
below which show the maximum vibration velocity (VdB) and the maximum peak velocities (in/s) for 
each of the stations during certain periods of the day. 
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Table 7. Maximum vibration levels in the site during certain periods of the day  
 

Survey Stations 

Vibration Levels (VdB) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

V-12 

X-axis 50 VdB 50 VdB 51 VdB 50 VdB 

Y-axis 53 VdB 52 VdB 52 VdB 52 VdB 

Z-axis 52 VdB 52 VdB 51 VdB 50 VdB 

 

 
Table 8. The recorded peak vibrations in the site 

 

Survey Sites 

Recorded Peak 

Vibration 

(VdB) 

 

Peak Time 

V-12 53 VdB, Y-axis Morning (5am-9am) 

 

 
Table 9. Maximum peak velocities in the site during certain periods of the day  

 

Survey Stations 

Velocity (in/s) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

V-12 

X-axis 0.0013 in/s 0.0013 in/s 0.0014 in/s 0.0013 in/s 

Y-axis 0.0018 in/s 0.0017 in/s 0.0017 in/s 0.0017 in/s 

Z-axis 0.0017 in/s 0.0017 in/s 0.0016 in/s 0.0015 in/s 

 
 

Table 10. The recorded peak velocity in the site 
 

Survey Sites 
Recorded Peak Velocity 

(in/s) 

 

Peak Time 

V-12 0.0018 in/s, Y-axis Morning (5am-9am) 
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Table 11. Maximum peak accelerations in the site during certain periods of the day  
 

Survey Stations 

Acceleration (in/s2) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

V-12 

X-axis 0.08 in/s2 0.06 in/s2 0.09 in/s2 0.07 in/s2 

Y-axis 0.07 in/s2 0.06 in/s2 0.05 in/s2 0.05 in/s2 

Z-axis 0.14 in/s2 0.13 in/s2 0.11 in/s2 0.09 in/s2 

 
Table 12. The recorded peak acceleration in the site 

 

Survey Sites 

Recorded Peak 

Acceleration 

(in/s) 

 

Peak Time 

V-12 0.14 in/s2, Z-axis Morning (5am-9am) 

 

 

 

 

 

Figure 12. Chart depicting the peak vibration levels (VdB) during certain periods of the day. 
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Figure 13. Chart depicting the peak acceleration levels (in/s2) during certain periods of the day. 

 

 

 

Figure 14. Chart depicting the peak velocity levels (in/s) during certain periods of the day. 
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Tables of comparison for vibration levels among the result of the 1st month observation (February 

2021), 2nd  month observation (March 2021), and the 3rd month observation (April 2021) 
 

Survey Station 

Vibration Levels (VdB) 
(1st month, February 2021) 

 Vibration Levels (VdB)
 (2nd month, March 2021) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

V-12 

X-axis 
52 VdB 53 VdB 53 VdB 51 VdB 51.5 VdB 51 VdB 51 VdB 50.5 VdB 

Y-axis 
54 VdB 55 VdB 54 VdB 53 VdB 53.5 VdB 53 VdB 53 VdB 52.5 VdB 

Z-axis 54 VdB 55 VdB 54 VdB 53 VdB 52 VdB 52.5 VdB 52.5 VdB 51.5 VdB 

 

Survey Station 

Vibration Levels (VdB) 
(3rd month,  April  2021)

 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

V-12 

X-axis 
50 VdB 50 VdB 51 VdB 50 VdB 

Y-axis 
53 VdB 52 VdB 52 VdB 52 VdB 

Z-axis 52 VdB 52 VdB 51 VdB 50 VdB 

 

 

 

Tables of comparison for velocity levels among the result of the 1st month observation (February 

2021), 2nd  month observation (March 2021), and the 3rd month observation (April 2021) 
 

Survey Station 

Velocity Levels (in/s) 
(1st month, February 2021) 

 Velocity Levels (in/s) 
(2nd

 month, March 2021) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

V-12 

X-axis 
0.0015 in/s 0.0019 in/s 0.0017 in/s 0.0014 in/s 0.0038 in/s 0.0035 in/s 0.0035 in/s 0.0033 in/s 

Y-axis 
0.0015 in/s 0.0018 in/s 0.0016 in/s 0.0014 in/s 0.0047 in/s 0.0046 in/s 0.0045 in/s 0.0043 in/s 

Z-axis 0.0015 in/s 0.0018 in/s 0.0017 in/s 0.0014 in/s 0.0042 in/s 0.0044 in/s 0.0045 in/s 0.0038 in/s 

 

Survey Station 

Velocity  Levels  (in/s)  
(3rd

 month,  April  2021)

 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

V-12 

X-axis 
0.0013 in/s 0.0013 in/s 0.0014 in/s 0.0013 in/s 

Y-axis 
0.0018 in/s 0.0017 in/s 0.0017 in/s 0.0017 in/s 

Z-axis 0.0017 in/s 0.0017 in/s 0.0016 in/s 0.0015 in/s 
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Tables of comparison for acceleration levels among the result of the 1st month observation (February 

2021), 2nd  month observation (March 2021), and the 3rd month observation (April 2021) 
 

Survey Station 

Acceleration Levels (in/s2) 
(1st month, February 2021) 

 Acceleration Levels (in/s2) 

(2nd  month, March 2021) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

V-12 

X-axis 
0.11 in/s2 0.13 in/s2 0.08 in/s2 0.065 in/s2 0.26 in/s2 0.21 in/s2 0.28 in/s2 0.15 in/s2 

Y-axis 
0.16 in/s2 0.17 in/s2 0.12 in/s2 0.09 in/s2 0.18 in/s2 0.22 in/s2 0.17 in/s2 0.13 in/s2 

Z-axis 0.13 in/s2 0.25 in/s2 0.14 in/s2 0.06 in/s2 0.3 in/s2 0.37 in/s2 0.35 in/s2 0.3 in/s2 

 

Survey Station 

Acceleration Levels (in/s2) 

(3rd  month, April 2021) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

V-12 

X-axis 
0.08 in/s2 0.06 in/s2 0.09 in/s2 0.07 in/s2 

Y-axis 
0.07 in/s2 0.06 in/s2 0.05 in/s2 0.05 in/s2 

Z-axis 0.14 in/s2 0.13 in/s2 0.11 in/s2 0.09 in/s2 

 

 

 

Figure 15. Chart depicting the difference in Horizontal, Transverse (X-axis) peak vibration levels 
(VdB) among the 1st month, 2nd month, and 3rd month of observation during certain periods of the 

day. 
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Figure 16. Chart depicting the difference in Horizontal, Parallel (Y-axis) peak vibration levels (VdB) 
among the 1st month, 2nd month, and 3rd month of observation during certain periods of the day. 

 

 

Figure 17. Chart depicting the difference in Vertical (Z-axis) peak vibration levels (VdB) among the 
1st month, 2nd month, and 3rd month of observation during certain periods of the day. 
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Figure 18. Chart depicting the difference in Horizontal, Transverse (X-axis) peak velocity levels (in/s) 
among the 1st month, 2nd month, and 3rd month of observation during certain periods of the day. 

 

 

Figure 19. Chart depicting the difference in Horizontal, Parallel (Y-axis) peak velocity levels (in/s) 
among the 1st month, 2nd month, and 3rd month of observation during certain periods of the day. 
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Figure 20. Chart depicting the difference in Vertical (Z-axis) peak velocity levels (in/s) among the 1st 
month, 2nd month, and 3rd month of observation during certain periods of the day. 

 

 

 

Figure 21. Chart depicting the difference in Horizontal, Transverse (X-axis) peak acceleration levels 
(in/s2) among the 1st month, 2nd month, and 3rd month of observation during certain periods of the 

day. 
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Figure 22. Chart depicting the difference in Horizontal, Parallel (Y-axis) peak acceleration levels 
(in/s2) among the 1st month, 2nd month, and 3rd month of observation during certain periods of the 

day. 

 

 

Figure 23. Chart depicting the difference in Vertical (Z-axis) peak acceleration levels (in/s2) among 
the 1st month, 2nd month, and 3rd month of observation during certain periods of the day. 
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F. Appendix 
EQUIPMENT SPECIFICATIONS 
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Pictures taken during the actual survey 
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A. Overview
A

 

vibration

 

monitoring

 

study

 

was

 

conducted

 

at

 

a

 

site

 

situated

 

in

 

Mabalacat,

 

Pampanga, 

 

during

 
which

 

seismic

 

recording

 

instruments

 

were

 

deployed

 

to

 

collect

 

24-hour

 

data

 

of

 

ambient

 

vibration

 

for

 
the

 

site.

 

                 

             

This

 

vibration

 

study

 

report describes

 

the

 

following:

a. Methodology

 

used

 

in

 

data

 

collection

 

and

 

analysis;

b. Measured

 

baseline

 

levels

 

of

 

vibration

 

in

 

the

 

various

 

sites;

c. Spatial

 

or

 

temporal

 

patterns

 

in

 

the

 

vibration

 

levels.

B. Site Location

The

 

location

 

of

 

the

 

site

 

and

 

the

 

schedule

 

for

 

the

 

survey

 

were

 

a-priori

 

defined.

 

The

 

site

 

was

located

 

near

 

the

 

entrance

 

of

 

the

 

Mabalacat

 

Municipal

 

Cemetery

 

and

 

was

 

in

 

a

 

rural

 

area

 

where

 

there

was

 

little

 

to

 

no

 

traffic.

 

The

 

geographic

 

coordinates

 

of

 

the

 

site

 

are

 

shown

 

below.

 Latitude       Site Survey Date 

V-12 15° 12’ 59.9184” N 120° 34’ 23.898” E May 31 - June 1, 2021

C. Measurement for Vibration Conditions

At the site, 24-hour sampling was undertaken where vibration was recorded using the Vibron

Seismometer which is a seismic data recorder connected to a geophone. One triaxial sensor was

installed at the observation area in an orthogonal arrangement. The triaxial sensor has a natural

frequency of 4.5Hz and a sampling frequency of 200 samples per second.

The seismic sensors were deployed on the concrete pavement. The data recording in the site

was  supervised  by  a  crew of  two which  alternated  on  12-hour  shifts  to  complete  the  24-hour

sampled recording.

The V-12 observation site (Figure 1) is located in a farmland about 1.5 kilometers away from the

nearest runway of Clark International Airport, at approximately 150 meters away from Subic-Clark-

Tarlac Expressway (SCTEX), and 350 meters away from Gil Puyat Avenue. The sources of spike in

vibration levels are predominantly caused by motorcycles, cars, and aircraft.
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Longitude

                             Table 1. The survey site and its geographic coordinates.

Vibration monitoring survey for May was conducted last May 31- June 1, 2021. 



 

Figure 2. Chart depicting the maximum vibration levels in VdB for the Horizontal, Transverse Axis (X-
axis) at V-12.
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Figure 1. The location of the survey site in Google Earth



Figure 3. Chart depicting the maximum vibration levels in VdB for the Horizontal, Parallel Axis (Y-
axis) at V-12.

Figure 4. Chart depicting the maximum vibration levels in VdB for the Vertical Axis (Z-axis) at V-12.
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Aircraft pass-by



Figure 5. Chart depicting the acceleration levels in inches/second2 for the Horizontal, Transverse Axis
(X-axis) at V-12.

Figure 6. Chart depicting the acceleration levels in inches/second2 for the Horizontal, Parallel Axis (Y-
axis) at V-12.
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Busy hours at 

adjacent road

Busy hours at 

adjacent road



Figure 7. Chart depicting the acceleration levels in inches/second2 for the Vertical Axis (Z-axis)
at V-12.

Figure 8. Chart depicting the velocity levels in inches/second for the Horizontal, Transverse Axis
(X-axis) at V-12.
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Figure 9. Chart depicting the velocity levels in inches/second for the Horizontal, Parallel Axis (Y-axis)
at V-12.

Figure 10. Chart depicting the acceleration levels in inches/second2 for the Vertical Axis (Z-axis)
at V-12.
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Aircraft pass-by



D. Vibration Criteria

The approach used in this study follows the prescription of the British Standard 7385 (1993). The

Philippines’  Environmental  Management  Bureau  has  not  defined  any  vibration  standards  or

procedures of investigation in the Philippines.

The  vibration level  measurements  were  carried  out  according  to  U.S.  FTA 2006 guidelines.

Regular samples of vibration data over 24-hour observation period for each station were conducted.

The  figures  show  the  result  of  the  vibration  in  the  site  in  terms  of  velocity,  acceleration,  and

vibration  levels  that  vary  throughout  the  day.  For  each  site,  some  notable  features  can  be

distinguished indicating in some instances the human activity that causes the background vibration.

Vibration data was processed with reference velocity of 1x10^-6 per second.

Table 2. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006)
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Figure 11. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006)

The California Department of Transportation (Caltrans) provides a summary of vibration criteria

for  the  peak  particle  velocity  set  in  inches  per  second  that  have  been  reported  by  various

researchers, organizations, and governmental agencies.

Table 3. Human response to steady state vibration (Reiher, 1931)

Table 4. Human response to continuous vibration from traffic (Whiffen, 1971)

9 | P a g e



Table 5. Human response to transient vibration (Wiss, 1974)

Table 6. Construction Vibration Criteria

E. Summary
Observations of vibration at the site indicates that the site varies in levels of vibration from a low

of 50 VdB to a high of 53 VdB, acceleration varies from 0.07 in/s2 to 0.25 in/s2, and peak velocities

that range from 0.0030 in/s to 0.0045 in/s. These values are generally lower and are not considered

as annoyance to residential areas.

It can be observed that activities such as an aircraft taking off or hovering above ground

during  their  operation  hours  paired  with  small  vehicles  passing  through  the  observation  site

throughout the day do not have a significant effect on the vibration levels in the area. The sources of

vibration are generally from small vehicles and aircraft pass-by. In this area, the range of vibration

levels may go beyond 50 VdB which is the typical background vibration. 

In addition, the highest peak velocity acquired during the survey is 0.0045 in/s. Correlating

this  value  to  Table  6,  it  does  not  imply  any  significant  potential  building  damage  effects.

Furthermore, this peak velocity value corresponds to human response as barely perceptible (Table

5).

The summary of  observed peak values for  vibration (VdB)  and peak velocities  (in/s)  are
shown below which show the maximum vibration velocity (VdB) and the maximum peak velocities
(in/s) for each of the stations during certain periods of the day.
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Table 7. Maximum vibration levels in the site during certain periods of the day 

Survey Stations

Vibration Levels (VdB)

Morning Day Evening Night

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am)

V-12

X-axis 53 VdB 52 VdB 52 VdB 52 VdB

Y-axis 50 VdB 50 VdB 50 VdB 49 VdB

Z-axis 52 VdB 52 VdB 52 VdB 50 VdB

Table 8. The recorded peak vibrations in the site

Survey Sites

Recorded Peak

Vibration

(VdB)
Peak Time

V-12 53 VdB, X-axis Morning (5am-9am)

Table 9. Maximum peak velocities in the site during certain periods of the day 

Survey Stations

Velocity (in/s)

Morning Day Evening Night

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am)

V-12

X-axis 0.0044 in/s 0.0044 in/s 0.0044 in/s 0.0041 in/s

Y-axis 0.0034 in/s 0.0032 in/s 0.0031 in/s 0.0031 in/s

Z-axis 0.0042 in/s 0.0045 in/s 0.0043 in/s 0.0037 in/s

Table 10. The recorded peak velocity in the site

Survey Sites
Recorded Peak Velocity

(in/s) Peak Time

V-12 0.0045 in/s, Z-axis Day (9am-6pm)
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Table 11. Maximum peak accelerations in the site during certain periods of the day 

Survey Stations

Acceleration (in/s2)

Morning Day Evening Night

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am)

V-12

X-axis 0.14 in/s2 0.13 in/s2 0.13 in/s2 0.09 in/s2

Y-axis 0.13 in/s2 0.14 in/s2 0.12 in/s2 0.07 in/s2

Z-axis 0.19 in/s2 0.25 in/s2 0.20 in/s2 0.12 in/s2

Table 12. The recorded peak acceleration in the site

Survey Sites

Recorded Peak

Acceleration

(in/s)
Peak Time

V-12 0.25 in/s2, Z-axis Day (9am-6pm)

Morning Day Evening Night
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Figure 12. Chart depicting the peak vibration levels (VdB) during certain periods of the day.
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Figure 13. Chart depicting the peak acceleration levels (in/s2) during certain periods of the day.
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Figure 14. Chart depicting the peak velocity levels (in/s) during certain periods of the day.
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Tables  of comparison  for vibration  levels  among  the result  of the 1 st month  observation  (February
2021), 2nd month  observation  (March 2021), 3rd month  observation  (April  2021) and the 4th month
observation (May 2021).

Survey Station

Vibration Levels (VdB)
(1st month, February 2021)

Vibration Levels (VdB)
(2nd month, March 2021)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

V-12

X-axis 52 VdB 53 VdB 53 VdB 51 VdB 51.5 VdB 51 VdB 51 VdB 50.5 VdB

Y-axis 54 VdB 55 VdB 54 VdB 53 VdB 53.5 VdB 53 VdB 53 VdB 52.5 VdB

Z-axis 54 VdB 55 VdB 54 VdB 53 VdB 52 VdB 52.5 VdB 52.5 VdB 51.5 VdB

Survey Station

Vibration Levels (VdB)
(3rd month, April 2021)

Vibration Levels (VdB)
(4th month, May 2021)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

V-12

X-axis 50 VdB 50 VdB 51 VdB 50 VdB 53 VdB 52 VdB 52 VdB 52 VdB

Y-axis 53 VdB 52 VdB 52 VdB 52 VdB 50 VdB 50 VdB 50 VdB 49 VdB

Z-axis 52 VdB 52 VdB 51 VdB 50 VdB 52 VdB 52 VdB 52 VdB 50 VdB

Tables of comparison for velocity levels among the result of the 1st month observation (February 202), 
2nd  month  observation  (March  2021 ), 3 rd  month  observation  (April  2021 ) and  the  4 th  month
observation (May 2021).

Survey Station

Velocity Levels (in/s)
(1st month, February 2021)

Velocity Levels (in/s)
(2nd month, March 2021)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

V-12

X-axis 0.0015 in/s 0.0019 in/s 0.0017 in/s 0.0014 in/s 0.0038 in/s 0.0035 in/s 0.0035 in/s 0.0033 in/s

Y-axis 0.0015 in/s 0.0018 in/s 0.0016 in/s 0.0014 in/s 0.0047 in/s 0.0046 in/s 0.0045 in/s 0.0043 in/s

Z-axis 0.0015 in/s 0.0018 in/s 0.0017 in/s 0.0014 in/s 0.0042 in/s 0.0044 in/s 0.0045 in/s 0.0038 in/s

Survey Station

Velocity Levels (in/s) (

3rd month, April 2021)

Velocity Levels (in/s)
(4th month, May 2021)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

V-12

X-axis 0.0013 in/s 0.0013 in/s 0.0014 in/s 0.0013 in/s 0.0044 in/s 0.0044 in/s 0.0044 in/s 0.0041 in/s

Y-axis 0.0018 in/s 0.0017 in/s 0.0017 in/s 0.0017 in/s 0.0034 in/s 0.0032 in/s 0.0031 in/s 0.0031 in/s

Z-axis 0.0017 in/s 0.0017 in/s 0.0016 in/s 0.0015 in/s 0.0042 in/s 0.0045 in/s 0.0043 in/s 0.0037 in/s
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Tables of comparison for acceleration levels among the result of the 1st month observation (February
2021), 2nd month observation (March 2021), 3rd month observation (April 2021) and the 4th month

observation (May 2021).

Survey Station

Acceleration Levels (in/s2)
(1st month, February 2021)

Acceleration Levels (in/s2)
(2nd month,March 2021)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

V-12

X-axis
0.11 in/s2 0.13 in/s2 0.08 in/s2 0.06 in/s2 0.26 in/s2 0.21 in/s2 0.28 in/s2 0.15 in/s2

Y-axis
0.16 in/s2 0.17 in/s2 0.12 in/s2 0.09 in/s2 0.18 in/s2 0.22 in/s2 0.17 in/s2 0.13 in/s2

Z-axis 0.13 in/s2 0.25 in/s2 0.14 in/s2 0.06 in/s2 0.3 in/s2 0.37 in/s2 0.35 in/s2 0.3 in/s2

Survey Station

Acceleration Levels (in/s2)
(3rd month, April 2021)

Acceleration Levels (in/s2)
(4th month, May 2021)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

V-12

X-axis
0.08 in/s2 0.06 in/s2 0.09 in/s2 0.07 in/s2 0.14 in/s2 0.13 in/s2 0.13 in/s2 0.09 in/s2

Y-axis
0.07 in/s2 0.06 in/s2 0.05 in/s2 0.05 in/s2 0.13 in/s2 0.14 in/s2 0.12 in/s2 0.07 in/s2

Z-axis 0.14 in/s2 0.13 in/s2 0.11 in/s2 0.09 in/s2 0.19 in/s2 0.25 in/s2 0.20 in/s2 0.12 in/s2

Figure 15. Chart depicting the difference in Horizontal, Transverse (X-axis) peak vibration levels
(VdB) among the 1st month, 2nd month, 3rd month and 4th month of observation during certain

periods of the day.
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Figure 16. Chart depicting the difference in Horizontal, Parallel (Y-axis) peak vibration levels (VdB)
among the 1st month, 2nd month, 3rd month and 4th month of observation during certain periods of

the day.

Figure 17. Chart depicting the difference in Vertical (Z-axis) peak vibration levels (VdB) among the 1st

month, 2nd month, 3rd month and 4th month of observation during certain periods of the day.
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Figure 18. Chart depicting the difference in Horizontal, Transverse (X-axis) peak velocity levels (in/s)
among the 1st month, 2nd month, 3rd month and 4th month of observation during certain periods of

the day.

Figure 19. Chart depicting the difference in Horizontal, Parallel (Y-axis) peak velocity levels (in/s)
among the 1st month, 2nd month, 3rd month and 4th month of observation during certain periods of

the day.
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Figure 20. Chart depicting the difference in Vertical (Z-axis) peak velocity levels (in/s) among the 1st

month, 2nd month, 3rd month and 4th month of observation during certain periods of the day.

Figure 21. Chart depicting the difference in Horizontal, Transverse (X-axis) peak acceleration levels
(in/s2) among the 1st month, 2nd month, 3rd month and 4th month of observation during certain

periods of the day.
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Figure 22. Chart depicting the difference in Horizontal, Parallel (Y-axis) peak acceleration levels
(in/s2) among the 1st month, 2nd month, 3rd month and 4th month of observation during certain

periods of the day.

Figure 23. Chart depicting the difference in Vertical (Z-axis) peak acceleration levels (in/s2) among
the 1st month, 2nd month, 3rd month and 4th month of observation during certain periods of the day.
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F. Appendix
EQUIPMENT SPECIFICATIONS
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Pictures taken during the actual survey
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1. INTRODUCTION 

POSCO Engineering and Construction Co., Ltd.  hired the services of CRL Calabarquez Corporation to 

conduct ambient air sampling test within the location defined on Table 1.A. The project includes ambient 

air and noise monitoring for 8 hours and 24 hours in terms of parameters listed on Table 1.A. Summary 

of sampling results for ambient air and noise monitoring were tabulated and shown in Tables 5-1 to 5-3 

including that of the meteorological and operating data referred to as Annex A. 

1.A Sampling Location, Compounds and Parameters Tested 

Location: CFZ, Pampanga 

Sampling Station Name/Description 
Parameters Tested* 

Ambient Noise 

Station AAQ01 Depot Site TSP, PM10, PM2.5, Pb, NO2, SO2, O3, CO - 

Station DD N1 Depot Site - Yes 
*TSP = Total Suspended Particulate Matter; PM10 = Particulate Matter at 10µ; PM2.5 = Particulate Matter at 2.5µ; Pb = Lead;                 
NO2 = Nitrogen Dioxide; SO2 = Sulfur Dioxide; O3 = Ozone; CO = Carbon Monoxide 

 

This environmental sampling report presents the test results gathered by CRL Calabarquez Corporation 

at the project site of POSCO Engineering and Construction Co., Ltd. located at CFZ, Pampanga on  

April 8 to 9, 2021. The report will be used to evaluate actual concentrations of air pollutants as baseline 

data for the North-South Commuter Railway Extension Project. The report will also serve as a pertinent 

document for the firm’s compliance with the Department of Environment and Natural Resources 

(DENR). The results are then compared with the DENR Standards under National Ambient Air Quality 

Standards (NAAQS) and National Ambient Air Quality Guideline Values (NAAQGV) of Republic Act 

8749 or known as the Philippine Clean Air Act of 1999. 

 

2. METHODOLOGY 

 
2.1 AMBIENT AIR QUALITY MONITORING 

 
2.1.1 SAMPLING EQUIPMENT 

There were three (3) types of ambient air sampler used (see Table 2.A). 

2.A Ambient Air Monitoring Equipment Specifications 

Equipment Name/Description Brand/Model Testing Capabilities* 

High Volume Sampler Tisch Environmental/5009/5170V TSP, PM10, PM2.5, Pb 

Personal Sampler SKC NO2, SO2, O3 

Anemometer Lutron Wind Speed  
*TSP = Total Suspended Particulate Matter; PM10 = Particulate Matter at 10µ; PM2.5 = Particulate Matter at 2.5µ; Pb = Lead;          
NO2 = Nitrogen Dioxide; SO2 = Sulfur Dioxide; O3 = Ozone 
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The high volume sampler is equipped with all weather shelter timer and flowchart meter and is powered 

by electricity through external power sources. The personal sampler is equipped with flow meter 

powered by external/internal power sources and a low flow controller. It is attached to parallel tubing with 

two (2) pieces of midget impingers. For SO2 and O3, the bubbler has a straight orifice nozzle while for 

NO2, the bubbler has a fritted nozzle. While for the anemometer, it has a range of 0.4 m/s - 30.0 m/s and 

is calibrated against standards that are traceable to National Institute of Standards and Technology 

(NIST). 

 

2.1.2 SAMPLING METHODOLOGIES 

The ambient air quality monitoring conducted by CRL Calabarquez Corporation was performed at an 

elevation of at least two (2) meters above the ground level and sampling was strategically stationed 

within the project site. After sampling was conducted, the gas samples were carefully recovered in the 

sampling bottles and preserved at low temperature and were immediately submitted to the laboratory for 

analysis.    

 

2.1.2.1  FILTRATION METHOD BY HIGH VOLUME SAMPLER 

 TSP, Pb SAMPLING 

Principle of Sampling - Ambient air was drawn through a glass fiber filter over a period of time. Particles 

having a diameter of 20-50 µm were collected ordinarily. The filter paper containing the sample was 

weighed; hence, the final weight of the sample over that of the standard volume of air sampled gave the 

concentration of TSP. A fraction of the filter paper was digested and analyzed for Pb using Flame Atomic 

Absorption Spectrophotometry (AAS). 

 

2.1.2.2    FILTRATION METHOD BY HIGH VOLUME SAMPLER  

PM10 SAMPLING 

Principle of Sampling - Ambient air, with particle size less than 10µm was entered in a Tisch 

Environmental 10µ inlet by means of vacuum system. The air passes through a venturi type casing 

resulting to a flow rate of approximately 40 cubic feet per minute. The particles were collected in a glass 

fiber filter and determined by measuring gravimetrically. The filter paper containing the sample was 

weighed hence the final weight of the sample over that of the standard volume of air sampled gave the 

concentration of PM10. 
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2.1.2.3 FILTRATION METHOD BY HIGH VOLUME SAMPLER 

 PM2.5 SAMPLING 

Principle of Sampling - Ambient air, with particle size less than 2.5µm was entered in a Tisch 

Environmental 2.5µ inlet by means of vacuum system. The air passes through a venturi type casing 

resulting to a known flow rate. The particles were collected in a glass fiber filter and determined by 

measuring gravimetrically. The filter paper containing the sample was weighed hence the final weight of 

the sample over that of the standard volume of air sampled gave the concentration of PM2.5. 

 

2.1.2.4  ABSORPTION IN LIQUIDS FOR GASEOUS POLLUTANTS 

 NO2, SO2, O3 SAMPLING 

Principle of Sampling - A known volume of air was sampled with a wet-chemical system where a 

constant volume of air sample passes through a suitable reagent (absorbing reagent) that was reactive 

to the specific pollutant desired. As the air sample passes through the bubbler rack, the air diffuses 

forming air bubbles and slowly reacts to the chemical reagent forming a complex ion. The personal 

sampler was calibrated with NIST traceable digital calibrator to assure its accuracy. The samples were 

then analyzed using prescribed and approved methods. 

 

2.1.2.5    GRAB SAMPLING 

                CO SAMPLING 

Principle of Sampling - A gas sample was extracted from ambient air into a tedlar bag. The content of 

each tedlar bag was then analyzed using Non-Dispersive Infrared (NDIR) analyzer. The analyzer was 

flushed with nitrogen and calibrated. The tedlar bag containing the sample was attached to sample input 

and the gas sample was introduced at a flow rate of about 0.5L/min by applying gentle pressure to the 

tedlar bag. When the concentration indicated on the display was seen to stabilize it was recorded. 

 

2.2 AMBIENT NOISE QUALITY MONITORING 

 

2.2.1 SAMPLING EQUIPMENT 

A digital sound level meter (precision type) was used in the noise monitoring activity conducted by CRL 

Calabarquez Corporation. The sound level meter used was Lutron that meets the ANSI-SI.4 1983 

standard. The equipment has A weighting of 30 dB and maximum of 130 dB and resolution of 0.1 dB. 

This noise meter has internal oscillation system with 1Khzsquare wave generator for calibration. 
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2.2.2 SAMPLING METHODOLOGIES 

The noise measurement was conducted within the one (1) station. The lowest and highest noise levels 

monitored were manually recorded. The multiple sounds reading each station was recorded and 

summarized by getting its logarithmic average. The result of this gave the equivalent noise level (Leq). 

 

3. SAMPLING LOCATION 

The one (1) sampling station was positioned within the project site. This station was pre-selected and 

was strategically distributed in order to evaluate the present air quality in the said vicinity. The one (1) 

location ambient air and noise were discussed with customer representative prior to the actual sampling 

(see sampling location defined on Table 1.A). 

 

 

4. PERSONNEL INVOLVED  

 

4.A Ambient Air and Noise Monitoring Sampler(s) 

CRL Calabarquez Corporation 

Name Designation 

Nher A. Pineda Field Technician I 

Vilenezard L. Sibal Field Technician/Driver 

 

4.B Observer(s) 

Name Designation 

None   

  

 



 
 
POSCO Engineering and Construction Co., Ltd.  CRL Calabarquez Corporation  
Ambient Air Quality and Noise Monitoring Report 5 
 

  
 

 

5. RESULTS AND DISCUSSIONS 

Table 5-1 
 

Observed 8-hour Ambient Air Concentrations of parameters listed on Table 1.A in comparison with the 

NAAQS/NAAQGV (in g/Ncm) 

Station 
No. 

Location 
Date and Time 

of Sampling 
TSP PM10 PM2.5 Pb NO2 SO2 

DD 
AAQ01 

Depot Site 
April 8 to 9, 2021 

90.2 65.1 49.4 ND 3.5 9.4 
1311H - 1311H  

DENR Standard 
(NAAQS/NAAQGV) 

24-hr Sampling 230 150 50 20* 150 180 

 ND = Not Detected or Below Method Detection Limit for Pb = 5.0µg 
 *Evaluation of this standard is carried out for 30-minutes averaging time 

 

 

 

Table 5-2 
 

Observed 8-hour Ambient Air Concentrations of parameters listed on Table 1.A in comparison with the 

NAAQGV (in g/Ncm) 

Station 
No. 

Location 
Date and Time 

of Sampling 
O3 

CO 
(ppm) 

DD 
AAQ01 

Depot Site 
April 9, 2021 

0.2 3.14 
0511H – 1311H 

DENR Standard (NAAQGV) 8-hr Sampling 60 9 
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Tables 5-1 and 5-2 present the results of sampling and analysis conducted from the one (1) station in 

comparison with the NAAQS/NAAQGV prescribed limit under Republic Act 8749 (Clean Air Act) 

Implementing Rules and Regulations.   

 

5.A Ambient Air Monitoring Result/Conclusion 

Parameters Result/Conclusion 

TSP Passed the DENR Standard 

PM10 Passed the DENR Standard 

PM2.5 Passed the DENR Standard 

Pb Passed the DENR Standard 

NO2 Passed the DENR Standard 

SO2 Passed the DENR Standard 

O3 Passed the DENR Standard 

CO Passed the DENR Standard 
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Table 5-3 

 

Observed 24-hour Noise Level Propagation in Decibels dB(A) at Station DD N1 

Depot Site 

Sampling Time Average dB(A) 
DENR Standard                

Maximum Allowable Noise 
Level, dB(A)*** 

Remarks 

April 8 to 9, 2021 
49.7 70 Within 

1311H - 1511H 

1511H - 1711H 47.9 70 Within 

1711H - 1911H 46.5 70 Within 

1911H - 2111H 45.1 65 Within 

2111H - 2311H 44.9 65 Within 

2311H - 0111H 43.4 60 Within 

0111H - 0311H 42.2 60 Within 

0311H - 0511H 42.2 60 Within 

0511H - 0711H 43.1 65 Within 

0711H - 0911H 46.1 65 Within 

0911H - 1111H 46.5 70 Within 

1111H - 1311H 47.0 70 Within 

*AveLeq = 10*Log{[(10(Min/10)+10(Max/10))/2]} (see Annex D for the complete noise level measurements) 

 
***Category "C" A section which is primarily reserved as a light industrial area 

0900 H – 1800 H – 70 dB (Daytime)[Maximum allowable limit based on division of  24-hour sampling] 

1800 H – 2200 H – 65 dB (Evening)[Maximum allowable limit based on division of  24-hour sampling] 

2200 H – 0500 H – 60 dB (Nighttime)[Maximum allowable limit based on division of  24-hour sampling] 

0500 H – 0900 H –  65 dB (Morning)[Maximum allowable limit based on division of  24-hour sampling] 

Note: Monitoring was conducted on a 2-hour interval. In practice, the start of sampling time is used as the basis for noise divisions. 
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Table 5-3 presens the results of noise level monitoring recorded in decibels dB(A) [Logarithmic 

equivalent (Leq) form]. The results are compared with the DENR Ambient Noise Quality Standards Sec. 

78 Chapter IV, Article 1 of National Pollution Control Commission (NPCC) Rules and Regulations, 1978 

standard limits for class C category. 

5.B Noise Monitoring Result/Conclusion 

Station Name/Description Result/Conclusion 

Station DD N1 Depot Site All time divisions Passed the DENR Standard 

 

6. REMARKS 

Noise measurement was conducted on a 24-hour monitoring. Measurement was conducted 12 times 

every 2 hours interval so that a representative reading of noise level propagation will be monitored with 

respect to the time increment based on a 24-hour monitoring test. Monitoring was conducted on a 

sunny, cloudy and fair weather associated with light winds. The prevailing winds at the time of sampling 

mostly came from Northeast to Southwest (NE-SW) and North to South (N-S) directions.   
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ANNEX A 
 

METEOROLOGICAL AND OPERATING DATA 
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Station AAQ01 Depot Site 

Division of Twenty-four (24) 
Hours Sampling 

Prevailing Wind 
Direction 

Temperature      
°C 

Barometric Pressure 
mmHg 

Remarks 

April 8 to 9, 2021 
NE-SW 34.4 735.7 Cloudy 

1311H - 1511H  

1511H - 1711H  NE-SW 31.6 736.1 Cloudy 

1711H - 1911H  NE-SW 29.7 736.8 Cloudy 

1911H - 2111H  NE-SW 28.4 737.3 Fair 

2111H - 2311H  NE-SW 26.5 738.6 Fair 

2311H - 0111H  N-S 26.7 739.0 Fair 

0111H - 0311H  N-S 26.7 738.6 Fair 

0311H - 0511H  NE-SW 25.5 737.4 Fair 

0511H - 0711H  N-S 24.8 734.4 Fair 

0711H - 0911H  NE-SW 28.8 739.4 Sunny 

0911H - 1111H  NE-SW 36.2 739.3 Sunny 

1111H - 1311H  N-S 36.9 737.9 Sunny 

Average Station wind velocity : 0.13 – 0.91 m/s   
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ANNEX E 
 

SAMPLING PHOTOS 
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Station AAQ01 Depot Site Station DD N1 Depot Site 
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ANNEX F 
 

SAMPLING COORDINATES 
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Station Depot Site 

15° 13' 04.2" N 
120° 33' 57.1" E 

 
 
 

Station A2 
Station A1 
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1. INTRODUCTION 

POSCO Engineering and Construction Co., Ltd.  hired the services of CRL Calabarquez Corporation to 

conduct noise monitoring within their project site. The project includes ambient noise monitoring for 

24 hours at one (1) sampling station. Summary of results for noise monitoring were tabulated and shown 

in Table 5-1 including that of noise observations referred to as Annex A. 

 

This environmental monitoring report presents the test results gathered by CRL Calabarquez 

Corporation at the project site of POSCO Engineering and Construction Co., Ltd.   located at 

CFZ, Pampanga on May 12 to 13, 2021. The report will be used to evaluate the actual noise level 

propagation as baseline data for the North-South Commuter Railway Extension Project. The report will 

also serve as a pertinent document for the firm’s compliance with the Department of Environment and 

Natural Resources (DENR). The results are then compared with the Environmental Quality Standards 

for Noise in General Areas under Rules and Regulations of the National Pollution Control Commission 

(NPCC) of 1978. 

 

2. METHODOLOGY 

 

2.1 SAMPLING EQUIPMENT 

A digital sound level meter (precision type) was used in the noise monitoring activity conducted by CRL 

Calabarquez Corporation. The sound level meter used was Lutron that meets the ANSI-SI.4 1983 

standard. The equipment has A weighting of 30 dB and maximum of 130 dB and resolution of 0.1 dB. 

This noise meter has internal oscillation system with 1Khzsquare wave generator for calibration. 

 

2.2 SAMPLING METHODOLOGIES 

The noise measurement was conducted within the project site. The lowest and highest noise levels 

monitored were manually recorded. The multiple sounds reading each station was recorded and 

summarized by getting its logarithmic average. The result of this gave the equivalent noise level (Leq). 
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3. SAMPLING LOCATION 

The one (1) sampling station was positioned within the project site. This station was pre-selected and 

was strategically chosen in order to evaluate the present noise quality in the said vicinity. The one (1) 

location ambient noise was discussed with customer representative prior to the actual sampling (see 

sampling location defined on Table 3.A). 

3.A Sampling Location 

Location: CFZ, Pampanga 

Sampling Station Name/Description 

Station DD N1 Depot Site 

 

 

4. PERSONNEL INVOLVED  

 
4.A Ambient Noise Monitoring Sampler(s) 

CRL Calabarquez Corporation 

Name Designation 

Juan Carlos A. Altez Field Technician II 

Jessie A. Igdalino Field Technician/Driver 

 

4.B Observer(s) 

Name Designation 

None  
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5. RESULTS AND DISCUSSIONS 

Table 5-1 
 

Observed 24-hour Noise Level Propagation in Decibels dB(A) at Station DD N1 

Depot Site 

Sampling Time Average dB(A) 
DENR Standard                    

Maximum Allowable Noise Level, 
dB(A)*** 

Remarks 

May 12 to 13, 2021 
54.4 65 Within 

0850H - 1050H 

1050H - 1250H 49.3 70 Within 

1250H - 1450H 55.5 70 Within 

1450H - 1650H 53.8 70 Within 

1650H - 1850H 50.7 70 Within 

1850H - 2050H 49.4 65 Within 

2050H - 2250H 44.9 65 Within 

2250H - 0050H 43.2 60 Within 

0050H - 0250H 43.5 60 Within 

0250H - 0450H 42.8 60 Within 

0450H - 0650H 44.4 60 Within 

0650H - 0850H 45.2 65 Within 

*AveLeq = 10*Log{[(10(Min/10)+10(Max/10))/2]} (see Annex D for the complete noise level measurements) 

 
***Category "C" A section which is primarily reserved as a light industrial area  

0900 H – 1800 H – 70 dB (Daytime)[Maximum allowable limit based on division of  24-hour sampling] 

1800 H – 2200 H – 65 dB (Evening)[Maximum allowable limit based on division of  24-hour sampling] 

2200 H – 0500 H – 60 dB (Nighttime)[Maximum allowable limit based on division of  24-hour sampling] 

0500 H – 0900 H –  65 dB (Morning)[Maximum allowable limit based on division of  24-hour sampling] 

Note: Monitoring was conducted on a 2-hour interval. In practice, the start of sampling time is used as the basis for noise divisions. 
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Table 5-1 presents the results of noise level monitoring recorded in decibels dB(A) [Logarithmic 

equivalent (Leq) form]. The results are compared with the DENR Ambient Noise Quality Standards Sec. 

78 Chapter IV, Article 1 of National Pollution Control Commission (NPCC) Rules and Regulations, 1978 

standard limits for class C category.   

5.A Noise Monitoring Result/Conclusion 

Station Name/Description Result/Conclusion 

Station DD N1 Depot Site All time divisions Passed the DENR Standard  

 

 

6. REMARKS 

Noise measurement was conducted on a 24-hour monitoring. Measurement was conducted 12 times 

every 2 hours interval so that a representative reading of noise level propagation will be monitored with 

respect to the time increment based on a 24-hour monitoring test. 

 

Measured noise levels mostly came from insects, passing vehicles along the highway, and from heavy 

equipment operation and ongoing construction within the vicinity. 
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ANNEX C 
 

SAMPLING PHOTOS 
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Station DD N1 Depot Site 

 

   

 

  

 

 
 



  
 
POSCO Engineering and Construction Co., Ltd.  CRL Calabarquez Corporation  
Noise Monitoring Report 9 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEX D 
 

SAMPLING COORDINATES 
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1. INTRODUCTION 

POSCO Engineering and Construction Co., Ltd.  hired the services of CRL Calabarquez Corporation to 

conduct ambient air sampling test within the location defined on Table 1.A. The project includes ambient 

air and noise monitoring for 8 hours and 24 hours in terms of parameters listed on Table 1.A. Summary 

of sampling results for ambient air and noise monitoring were tabulated and shown in Tables 5-1 to 5-3 

including that of the meteorological and operating data referred to as Annex A. 

1.A Sampling Location, Compounds and Parameters Tested 

Location: CFZ, Pampanga 

Sampling Station Name/Description 
Parameters Tested* 

Ambient Noise 

Station DD AAQ01 Depot Site TSP, PM10, PM2.5, Pb, NO2, SO2, O3, CO - 

Station DD N1 Depot Site - Yes 
*TSP = Total Suspended Particulate Matter; PM10 = Particulate Matter at 10µ; PM2.5 = Particulate Matter at 2.5µ; Pb = Lead;                 
NO2 = Nitrogen Dioxide; SO2 = Sulfur Dioxide; O3 = Ozone; CO = Carbon Monoxide 

 

This environmental sampling report presents the test results gathered by CRL Calabarquez Corporation 

at the project site of POSCO Engineering and Construction Co., Ltd. located at CFZ, Pampanga on  

June 17 to 18, 2021. The report will be used to evaluate actual concentrations of air pollutants as 

baseline data for the North-South Commuter Railway Extension Project. The report will also serve as a 

pertinent document for the firm’s compliance with the Department of Environment and Natural 

Resources (DENR). The results are then compared with the DENR Standards under National Ambient 

Air Quality Standards (NAAQS) and National Ambient Air Quality Guideline Values (NAAQGV) of 

Republic Act 8749 or known as the Philippine Clean Air Act of 1999. 
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2. METHODOLOGY 

 
2.1 AMBIENT AIR QUALITY MONITORING 

 
2.1.1 SAMPLING EQUIPMENT 

There were four (4) types of ambient air sampler used (see Table 2.A). 

2.A Ambient Air Monitoring Equipment Specifications 

Equipment Name/Description Brand/Model Testing Capabilities* 

High Volume Sampler Tisch Environmental/5170V TSP, Pb 

Low Volume Sampler Tisch Environmental - Wilbur PM10, PM2.5 

Personal Sampler SKC NO2, SO2, O3 

Anemometer Lutron Wind Speed  
*TSP = Total Suspended Particulate Matter; PM10 = Particulate Matter at 10µ; PM2.5 = Particulate Matter at 2.5µ; Pb = Lead;          
NO2 = Nitrogen Dioxide; SO2 = Sulfur Dioxide; O3 = Ozone 

 
 

The high volume sampler is equipped with all weather shelter timer and flowchart meter and is powered 

by electricity through external power sources. The personal sampler is equipped with flow meter 

powered by external/internal power sources and a low flow controller. It is attached to parallel tubing with 

two (2) pieces of midget impingers. For SO2 and O3, the bubbler has a straight orifice nozzle while for 

NO2, the bubbler has a fritted nozzle. While for the anemometer, it has a range of 0.4 m/s - 30.0 m/s and 

is calibrated against standards that are traceable to National Institute of Standards and Technology 

(NIST). 

 

2.1.2 SAMPLING METHODOLOGIES 

The ambient air quality monitoring conducted by CRL Calabarquez Corporation was performed at an 

elevation of at least two (2) meters above the ground level and sampling was strategically stationed 

within the project site. After sampling was conducted, the gas samples were carefully recovered in the 

sampling bottles and preserved at low temperature and were immediately submitted to the laboratory for 

analysis.    
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2.1.2.1  FILTRATION METHOD BY HIGH VOLUME SAMPLER 

 TSP, Pb SAMPLING 

Principle of Sampling - Ambient air was drawn through a glass fiber filter over a period of time. Particles 

having a diameter of 20-50 µm were collected ordinarily. The filter paper containing the sample was 

weighed; hence, the final weight of the sample over that of the standard volume of air sampled gave the 

concentration of TSP. A fraction of the filter paper was digested and analyzed for Pb using Flame Atomic 

Absorption Spectrophotometry (AAS). 

 

2.1.2.2    FILTRATION METHOD BY LOW VOLUME SAMPLER  

PM10 & PM2.5 SAMPLING 

Principle of Sampling - Ambient air, with particle size less than 10µm & 2.5µm was entered in a Tisch 

Environmental TE-Wilbur PM10 & PM2.5 inlet by means of vacuum system. The air passes through an 

installed selective inlet resulting to a flow rate of approximately 16.67 liters per minute. The particles 

were collected in a glass fiber filter and determined by measuring gravimetrically. The filter paper 

containing the sample was weighed hence the final weight of the sample over that of the standard 

volume of air sampled gave the concentration of PM10 & PM2.5. 

 

2.1.2.3  ABSORPTION IN LIQUIDS FOR GASEOUS POLLUTANTS 

 NO2, SO2, O3 SAMPLING 

Principle of Sampling - A known volume of air was sampled with a wet-chemical system where a 

constant volume of air sample passes through a suitable reagent (absorbing reagent) that was reactive 

to the specific pollutant desired. As the air sample passes through the bubbler rack, the air diffuses 

forming air bubbles and slowly reacts to the chemical reagent forming a complex ion. The personal 

sampler was calibrated with NIST traceable digital calibrator to assure its accuracy. The samples were 

then analyzed using prescribed and approved methods. 

 

2.1.2.4    GRAB SAMPLING 

                CO SAMPLING 

Principle of Sampling - A gas sample was extracted from ambient air into a tedlar bag. The content of 

each tedlar bag was then analyzed using Non-Dispersive Infrared (NDIR) analyzer. The analyzer was 

flushed with nitrogen and calibrated. The tedlar bag containing the sample was attached to sample input 

and the gas sample was introduced at a flow rate of about 0.5L/min by applying gentle pressure to the 

tedlar bag. When the concentration indicated on the display was seen to stabilize it was recorded. 

 



 
 
POSCO Engineering and Construction Co., Ltd.  CRL Calabarquez Corporation  
Ambient Air Quality and Noise Monitoring Report 4 
 

  
 

 
2.2 AMBIENT NOISE QUALITY MONITORING 

 

2.2.1 SAMPLING EQUIPMENT 

A digital sound level meter (precision type) was used in the noise monitoring activity conducted by CRL 

Calabarquez Corporation. The sound level meter used was Lutron that meets the ANSI-SI.4 1983 

standard. The equipment has A weighting of 30 dB and maximum of 130 dB and resolution of 0.1 dB. 

This noise meter has internal oscillation system with 1Khzsquare wave generator for calibration. 

 

2.2.2 SAMPLING METHODOLOGIES 

The noise measurement was conducted within the one (1) station. The lowest and highest noise levels 

monitored were manually recorded. The multiple sounds reading each station was recorded and 

summarized by getting its logarithmic average. The result of this gave the equivalent noise level (Leq). 

 

3. SAMPLING LOCATION 

The two (2) sampling stations were positioned within the project site. These stations were pre-selected 

and were strategically distributed in order to evaluate the present air quality in the said vicinity. The 

one (1) location ambient air and one (1) location noise were discussed with customer representative 

prior to the actual sampling (see sampling location defined on Table 1.A). 

 

 

4. PERSONNEL INVOLVED  

 

4.A Ambient Air and Noise Monitoring Sampler(s) 

CRL Calabarquez Corporation 

Name Designation 

Devy D. Daro Field Technician III/Driver 

Renato A. Pineda Field Technician I 

 

4.B Observer(s) 

Name Designation 

None   
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5. RESULTS AND DISCUSSIONS 

Table 5-1 
 

Observed 24-hour Ambient Air Concentrations of parameters listed on Table 1.A in comparison with the 

NAAQS/NAAQGV (in g/Ncm) 

Station 
No. 

Location 
Date and Time 

of Sampling 
TSP PM10 PM2.5 Pb NO2 SO2 

DD 
AAQ01 

Depot Site 
June 17 to 18, 2021 

29.1 32.9 12.4 0.01 2.5 9.3 
1300H - 1300H 

DENR Standard 
(NAAQS/NAAQGV) 

24-hr Sampling 230 150 50 20* 150 180 

*Evaluation of this standard is carried out for 30-minute averaging time  

 

 

Table 5-2 
 

Observed 8-hour Ambient Air Concentrations of parameters listed on Table 1.A in comparison with the 

NAAQGV (in g/Ncm) 

Station 
No. 

Location 
Date and Time 

of Sampling 
O3 

CO 
(ppm) 

DD 
AAQ01 

Depot Site 
June 18, 2021 

5.3 1.46 
0500H - 1300H 

DENR Standard (NAAQGV) 8-hr Sampling 60 9 
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Tables 5-1 and 5-2 present the results of sampling and analysis conducted from the one (1) station in 

comparison with the NAAQS/NAAQGV prescribed limit under Republic Act 8749 (Clean Air Act) 

Implementing Rules and Regulations.   

 

5.A Ambient Air Monitoring Result/Conclusion 

Parameters Result/Conclusion 

TSP Passed the DENR Standard 

PM10 Passed the DENR Standard 

PM2.5 Passed the DENR Standard 

Pb Passed the DENR Standard 

NO2 Passed the DENR Standard 

SO2 Passed the DENR Standard 

O3 Passed the DENR Standard 

CO Passed the DENR Standard 
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Table 5-3 

 

Observed 24-hour Noise Level Propagation in Decibels dB(A) at Station DD N1 

Depot Site 

Sampling Time Average dB(A) 
DENR Standard                    

Maximum Allowable Noise 
Level, dB(A)*** 

Remarks 

June 17 to 18, 2021 
48.6 70 Within 

1300H - 1500H 

1500H - 1700H 47.7 70 Within 

1700H - 1900H 47.8 70 Within 

1900H - 2100H 44.1 65 Within 

2100H - 2300H 42.6 65 Within 

2300H - 0100H 40.8 60 Within 

0100H - 0300H 41.8 60 Within 

0300H - 0500H 41.7 60 Within 

0500H - 0700H 42.6 65 Within 

0700H - 0900H 44.9 65 Within 

0900H - 1100H 45.5 70 Within 

1100H - 1300H 49.4 70 Within 

*AveLeq = 10*Log{[(10(Min/10)+10(Max/10))/2]} (see Annex D for the complete noise level measurements) 

 
***Category "C" A section which is primarily reserved as a light industrial area 

0900 H – 1800 H – 70 dB (Daytime)[Maximum allowable limit based on division of  24-hour sampling] 

1800 H – 2200 H – 65 dB (Evening)[Maximum allowable limit based on division of  24-hour sampling] 

2200 H – 0500 H – 60 dB (Nighttime)[Maximum allowable limit based on division of  24-hour sampling] 

0500 H – 0900 H –  65 dB (Morning)[Maximum allowable limit based on division of  24-hour sampling] 

Note: Monitoring was conducted on a 2-hour interval. In practice, the start of sampling time is used as the basis for noise divisions. 
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Table 5-3 presents the results of noise level monitoring recorded in decibels dB(A) [Logarithmic 

equivalent (Leq) form]. The results are compared with the DENR Ambient Noise Quality Standards Sec. 

78 Chapter IV, Article 1 of National Pollution Control Commission (NPCC) Rules and Regulations, 1978 

standard limits for class C category. 

5.B Noise Monitoring Result/Conclusion 

Station Name/Description Result/Conclusion 

Station DD N1 Depot Site All time divisions Passed the DENR Standard 

 

 

6. REMARKS 

Noise measurement was conducted on a 24-hour monitoring. Measurement was conducted 12 times 

every 2 hours interval so that a representative reading of noise level propagation will be monitored with 

respect to the time increment based on a 24-hour monitoring test. Monitoring was conducted on a 

sunny, fair and cloudy with light rain weather associated with light winds. The prevailing winds at the 

time of sampling came from Southwest to Northeast (SW-NE) and Northwest to Southeast (NW-SE) 

directions.   
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ANNEX A 
 

METEOROLOGICAL AND OPERATING DATA 
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Depot Site 

Division of Twenty-four (24) 
Hours Sampling 

Prevailing Wind 
Direction 

Temperature      
°C 

Barometric Pressure 
mmHg 

Remarks 

June 17 to 18, 2021 
SW-NE 34.6 746.4 Sunny, Partly Cloudy 

1300H - 1500H 

1500H - 1700H SW-NE 35.2 746.8 Sunny 

1700H - 1900H SW-NE 30.6 747.2 Rains Lightly / Cloudy 

1900H - 2100H SW-NE 25.3 748.3 Fair 

2100H - 2300H SW-NE 25.1 748.5 Fair 

2300H - 0100H SW-NE 23.1 749.0 Fair 

0100H - 0300H NW-SE 22.8 748.6 Fair 

0300H - 0500H NW-SE 22.6 748.1 Fair 

0500H - 0700H NW-SE 22.9 747.8 Fair 

0700H - 0900H SW-NE 25.3 748.1 Sunny 

0900H - 1100H SW-NE 31.3 748.3 Sunny 

1100H - 1300H SW-NE 35.6 747.7 Sunny 

Average Station wind velocity : 0.3 – 1.4 m/s   
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ANNEX E 
 

SAMPLING PHOTOS 
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ANNEX F 
 

SAMPLING COORDINATES 
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Station DD AAQ01 Depot Site Station DD N1 Depot Site 

15° 13' 2.64" N 15° 13' 2.56" N 

120° 33' 58.71" E 
 

120° 33' 56.36" E 
 

 
 

Station A1 
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Surface Water Quality (DD SW1) 
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Environmental Monitoring Report

Quarterly Environmental Monitoring Report No. 7 
April–June 2021 

Environmental Monitoring Sampling Laboratory 
Results for CP N-05 

Vibration Level (DD V01) 
  

North-South Commuter Railway Extension Project 



April 2021

Measurement and Impact Assessment
of Vibration Monitoring

Monitoring results

______NEIL JOHANNES BOTOR______ _____MARK LINUS RAMOS________
        Survey Supervisor  Technical QA/QC

Date: April 19, 2021                Date:     April 27, 2021



Measurement and Assessment of Baseline Vibration
PNR Railway System

A. Overview

A vibration monitoring study was conducted at a site in Clark, Pampanga. Fieldwork was
conducted last April 10-11, 2021 during which a seismic recording instrument was deployed
to  collect  24-hour  data  of  ambient  vibration  for  the  site.  This  vibration  study  report
describes the following:

a. Methodology used in data collection and analysis;
b. Measured baseline levels of vibration in the site;

c. Spatial or temporal patterns in the vibration levels.

B. Inventory of Site

The location of the site and the schedule for the survey were a-priori defined. The field

measurement site is located in a sub-urban area near the Clark Freeport Philippines. The

survey site is shown in Table 1, and its geographic coordinates.

Table 1. The survey site and its geographic coordinates.

Figure 1. The location of the survey site in Google Earth image
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Site Latitude Longitude Survey Date

CP N-05 15°13'4.07"N 120°33'57.22"E April 10-11, 2021



C. Measurement for Vibration Conditions

At the site, 24-hour sampling was undertaken where vibration was recorded using the

Vibron Seismometer which is a seismic data recorder connected to geophones. One triaxial

sensor  was installed at  the observation area in  an orthogonal arrangement.  The triaxial

sensor  has a natural  frequency of  4.5 Hz and a sampling frequency of  200 samples per

second.

The seismic sensor was deployed on the concrete pavement or road surface or natural

ground/soil  if  available. The data recording in the site was supervised by a crew of two

which alternated on 12-hour shifts to complete the 24 hour sampled recording.

The CP N-05 observation site (Figure 1) is located in a farmland near Clark Freeport, at

approximately  600  meters  away  from  Subic-Clark-Tarlac  Expressway  (SCTEX),  and  100

meters away from Gil  Puyat Avenue.  Traffic condition was light to moderate during the

observation period. The sources of spike in vibration levels are predominantly caused by

motorcycles, cars, and aircraft.

Figure 2. Chart depicting the maximum vibration levels in VdB in for the Horizontal, Transverse Axis

(X-axis).
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Cars passing-by and aircraft taking off/landing



Figure 3. Chart depicting the maximum acceleration levels in cm/s2 for the Horizontal, Transverse (X-
Axis).

Figure 4. Chart depicting the maximum velocity levels in cm/s for the Horizontal, Transverse (X-Axis)
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Cars passing-by and aircraft taking off/landing

Cars passing-by and aircraft taking off/landing



Figure 5. Chart depicting the maximum vibration levels in VdB in for the Horizontal, Parallel Axis (Y-axis).

Figure 6. Chart depicting the maximum acceleration levels in cm/s2 for the Horizontal, Parallel

(Y-Axis).

4 | P a g e

Cars passing-by and aircraft taking off/landing

Cars passing-by and aircraft taking off/landing



Figure 7. Chart depicting the maximum velocity levels in cm/s for the Horizontal, Parallel (Y-Axis)

Figure 8. Chart depicting the maximum vibration levels in VdB in for the Vertical Axis (Z-axis).
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Cars passing-by and aircraft taking off/landing



Figure 9. Chart depicting the maximum acceleration levels in cm/s2 for the Vertical Axis (Z-Axis).

Figure 10. Chart depicting the maximum velocity levels in cm/s for the Vertical Axis (Z-Axis)
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Cars passing-by and aircraft taking off/landing



D. Vibration Criteria 

The approach used in this study follows the prescription of the British Standard 7385

(1993). The Philippines’ Environmental Management Bureau has not defined any vibration

standards or procedures of investigation in the Philippines.

The  vibration  level  measurements  were  carried  out  according  to  U.S.  FTA  2006

guidelines.  Regular  samples  of  vibration  data  over  24-hour  observation  period  for  the

station were conducted. The figures show the result of the vibration in the site in terms of

velocity, acceleration, and maximum vibration levels that vary throughout the day. For the

site, some notable features can be distinguished indicating in some instances the human

activity that causes the background vibration. Vibration data was processed with reference

velocity of 1x10^-6 per second. 

Table 2. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006)
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Figure 11. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006)

E. Summary

It can be observed that during typical busy hours, the vibration level rises significantly which

is  caused  by  aircraft  landing  or  taking  off.  Cars  passing  through  the  observation  site  also

contribute to the changes in the background vibration levels. In this area, the range of vibration

levels went beyond 50 VdB which is the typical background vibration (see Figure 11).

Vibration data indicated that the site vary in levels of vibration from a low of 49 VdB to a

high  of  53  VdB.  Vibration  levels  during  the  4th month  observation were  nearly  identical  to

previous months and are not considered as annoyance to residential areas.

The summary of observed peak values for vibration is shown below which shows the
velocity  (cm/s),  acceleration(cm/s2),  and  maximum  vibration  velocity  (VdB)  for  each  of  the
stations during certain periods of the day.
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Table 3. Maximum levels on the site during certain periods of the day for the 4th month
observation

Survey Stations

Vibration Levels (VdB)

Morning Day Evening Night

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am)

 CP N-05

X-axis 49 VdB 51 VdB 50 VdB 49 VdB

Y-axis 52 VdB 53 VdB 52 VdB 52 VdB

Z-axis 50 VdB 51 VdB 49 VdB 49 VdB

Survey Stations

Acceleration Levels (cm/s2)

Morning Day Evening Night

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am)

CP N-05

X-axis 0.19 cm/s2 0.22 cm/s2 0.19 cm/s2 0.13 cm/s2

Y-axis 0.15 cm/s2 0.22 cm/s2 0.16 cm/s2 0.15 cm/s2

Z-axis 0.11 cm/s2 0.15 cm/s2 0.13 cm/s2 0.1 cm/s2

Survey Stations

Velocity Levels (cm/s)

Morning Day Evening Night

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am)

CP N-05

X-axis 0.005 cm/s 0.007 cm/s 0.005 cm/s 0.005 cm/s

Y-axis 0.006 cm/s 0.008 cm/s 0.006 cm/s 0.004 cm/s

Z-axis 0.005 cm/s 0.006 cm/s 0.005 cm/s 0.004 cm/s

Table 4. The recorded peak vibrations for the 4th month observation

Survey Sites
Recorded Peak Vibration

(VdB) Peak Time

CP N-05 53 VdB, Y-axis Day (9am-6pm)

Survey Sites
Recorded Peak

Acceleration
(cm/s2)

Peak Time

CP N-05
0.22 cm/s2, X-axis and

Y-axis
Day (9am-6pm)

Survey Sites
Recorded Peak Velocity

(cm/s) Peak Time

CP N-05 0.008 cm/s, Y-axis Day (9am-6pm)
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Tables of comparison among the result of the 1st month observation (December 2020), 2nd

month observation (January 2021), the 3rd month observation (February 2021), and the 4th

month observation (April 2021)

Survey Station

Vibration Levels (VdB)
(1st month, December 2020)

Vibration Levels (VdB)
(2nd month, January 2021)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

CP N-05

X-axis
51 VdB 52 VdB 52 VdB 51 VdB 55 VdB 56 VdB 55 VdB 52 VdB

Y-axis
49 VdB 50 VdB 49 VdB 49 VdB 54 VdB 54 VdB 54 VdB 51 VdB

Z-axis 49 VdB 53 VdB 51 VdB 48 VdB 54 VdB 56 VdB 55 VdB 51 VdB

Survey Station

Vibration Levels (VdB)
(3rd month, Feb 2021)

Vibration Levels (VdB)
(4th month, April 2021)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

Morning
(5am-9am)

Day
(9am-6pm)

Evening
(6pm-10pm)

Night
(10pm-5am)

CP N-05

X-axis 53 VdB 53 VdB 52 VdB 51 VdB 49 VdB 51 VdB 50 VdB 49 VdB

Y-axis
51 VdB 51 VdB 51 VdB 50 VdB 52 VdB 53 VdB 52 VdB 52 VdB

Z-axis 51 VdB 51 VdB 51 VdB 50 VdB 50 VdB 51 VdB 49 VdB 49 VdB
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Day 52 56 53 51

Evening 52 55 52 50

Night 51 52 51 49

Figure 12.  Chart depicting the difference in Horizontal, Transverse Axis (X-Axis)  peak vibration levels

(VdB) among the 1st month observation (December 2020), the 2nd month observation (January 2021),

the 3rd month observation (February 2021), and the 4th month observation (April 2021) during certain

periods of the day.
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Evening 49 54 51 52

Night 49 51 50 52

Figure 13. Chart depicting the difference in Horizontal, Parallel Axis (X-Axis) peak vibration levels (VdB)

among the 1st month observation (December 2020), the 2nd month observation (January 2021), the 3rd

month observation (February 2021), and the 4th month observation (April 2021) during certain periods of

the day.
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Figure 14. Chart depicting the difference in Vertical Axis (Z-Axis) peak vibration levels (VdB) among the

1st month  observation  (December  2020),  2nd month  observation  (January  2021),  the  3rd month

observation (February 2021) and the 4th month observation (April 2021) during certain periods of the

day.
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Measurement and Assessment of Baseline Vibration 
PNR Railway System 

A. Overview 

A vibration monitoring study was conducted at a site in Clark, Pampanga. Fieldwork was 
conducted  last  April  May  28-29,  2021  during  which  a  seismic  recording  instrument  was 
deployed  to  collect  24-hour  data  of  ambient  vibration  for  the  site.  This  vibration  study 
report describes the following: 

a. Methodology used in data collection and analysis; 
b. Measured baseline levels of vibration in the site; 

c. Spatial or temporal patterns in the vibration levels. 

 

B. Inventory of Site 

The location of the site and the schedule for the survey were a-priori defined. The field 

measurement  site  is  located  in  a  sub-urban  area  near  the  Clark  Freeport  Philippines.  The 

survey site is shown in Table 1, and its geographic coordinates. 

 Table 1. The survey site and its geographic coordinates.  

 

 

 

 

 

 

 

 

 

 

Figure 1. The location of the survey site in Google Earth image 

 

Site Latitude Longitude Survey Date 

CP N-05 15°13'4.07"N 120°33'57.22"E May 28-29, 2021 
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C. Measurement for Vibration Conditions 

 
At the site, 24-hour sampling was undertaken where vibration was recorded using the 

Vibron Seismometer which is a seismic data recorder connected to geophones. One triaxial 

sensor  was  installed  at  the  observation  area  in  an  orthogonal  arrangement.  The  triaxial 

sensor  has  a  natural  frequency  of  4.5  Hz  and  a  sampling  frequency  of  200  samples  per 

second. 

 

The seismic sensor was deployed on the concrete pavement or road surface or natural 

ground/soil  if  available.  The  data  recording  in  the  site  was  supervised  by  a  crew  of  two 

which alternated on 12-hour shifts to complete the 24 hour sampled recording. 

 

The CP N-05 observation site (Figure 1) is located in a farmland near Clark Freeport, at 

approximately 600 meters away from Subic-Clark-Tarlac Expressway (SCTEX), and 100 

meters  away  from  Gil  Puyat  Avenue.  Construction  activities  for  the  site  had  also  started 

during  the  5th  observation  month  at  approximately  100  meters  from  the  position  of  the 

sensor. Traffic condition was light to moderate during the observation period. The sources 

of spike in vibration levels are predominantly caused by backhoes, graders and aircraft pass-

by. 

 

Figure 2. Chart depicting the maximum vibration levels in VdB in for the Horizontal Transverse Axis (X-

axis), Horizontal Parallel Axis (Y-Axis) and the Vertical Axis (Z-Axis).

Road graderactivities and backhoe loading cut trees nearby 
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Road roller 

operation 

Aircraft 
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3 | P a g e  
 

 

Figure 3. Chart depicting the maximum vibration levels in VdB in for the Horizontal Transverse Axis (X-

axis), Horizontal Parallel Axis (Y-Axis) and the Vertical Axis (Z-Axis). 

 

Figure 4. Chart depicting the maximum vibration levels in VdB in for the Horizontal Transverse Axis (X-

axis), Horizontal Parallel Axis (Y-Axis) and the Vertical Axis (Z-Axis). 
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D. Vibration Criteria  

 

The  approach  used  in  this  study  follows  the  prescription  of  the  British  Standard  7385 

(1993). The Philippines’ Environmental Management Bureau has not defined any vibration 

standards or procedures of investigation in the Philippines. 

The vibration level measurements were carried out according to U.S. FTA 2006 

guidelines.  Regular  samples  of  vibration  data  over  24-hour  observation  period  for  the 

station were conducted. The figures show the result of the vibration in the site in terms of 

velocity, acceleration, and maximum vibration levels that vary throughout the day. For the 

site,  some  notable  features  can  be  distinguished  indicating  in  some  instances  the  human 

activity that causes the background vibration. Vibration data was processed with reference 

velocity of 1x10^-6 per second.  

 
Table 2. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006) 
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Figure 11. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006) 

 

E. Summary 

It  can  be  observed  that  during  the  5th  month  observation  period,  the  vibration  level  rose 

significantly which is caused by construction activities in the area. Cars, excavators and graders 

executing their functions during operation hours also contribute to the changes in the 

background  vibration  levels.  In  this  area,  the  range  of  vibration  levels  went  beyond  50  VdB 

which is the typical background vibration (see Figure 11). 

 Vibration data indicated that the site vary in levels of vibration from a low of 48 VdB to a 

high  of  53  VdB.  Vibration  levels  during  the  5th  month  observation  were  significantly  higher  

during construction hours and its activities can be seen through the graphs. Vibration patterns 

during this time are not considered as annoyance to residential areas. 

 The  summary  of  observed  peak  values  for  vibration  is  shown  below  which  shows  the 
velocity  (cm/s),  acceleration(cm/s2),  and  maximum  vibration  velocity  (VdB)  for  each  of  the 
stations during certain periods of the day. 
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Table 3. Maximum levels on the site during certain periods of the day for the 5th month 
observation 

Survey Stations 

Vibration Levels (VdB) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

 CP N-05 

X-axis 51 VdB 52 VdB 49 VdB 48 VdB 

Y-axis 52 VdB 53 VdB 49 VdB 48 VdB 

Z-axis 52 VdB 52 VdB 49 VdB 48 VdB 

 

Survey Stations 

Acceleration Levels (cm/s2) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

CP N-05 

X-axis 0.29 cm/s2 0.27 cm/s2 0.06 cm/s2 0.03 cm/s2 

Y-axis 0.26 cm/s2 0.27 cm/s2 0.05 cm/s2 0.03 cm/s2 

Z-axis 0.37 cm/s2 0.26 cm/s2 0.05 cm/s2 0.02 cm/s2 

 

Survey Stations 

Velocity Levels (cm/s) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

CP N-05 

X-axis 0.003 cm/s 0.004 cm/s 0.002 cm/s 0.002 cm/s 

Y-axis 0.004 cm/s 0.005 cm/s 0.003 cm/s 0.002 cm/s 

Z-axis 0.004 cm/s 0.004 cm/s 0.003 cm/s 0.002 cm/s 

 
 

Table 4. The recorded peak vibrations for the 5th month observation 

Survey Sites 
Recorded Peak Vibration 

(VdB) 

 
Peak Time 

CP N-05 53 VdB, Y-axis Day (9am-6pm) 

 

Survey Sites 
Recorded Peak 

Acceleration 
(cm/s2) 

 
Peak Time 

CP N-05 0.37 cm/s2, Z-axis  Morning (5am-9am) 

 

Survey Sites 
Recorded Peak Velocity 

(cm/s) 

 
Peak Time 

CP N-05 0.005 cm/s, Y-axis Day (9am-6pm) 
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Tables of comparison among the result of the 1st month observation (December 2020), 2nd 
month observation (January 2021), the 3rd month observation (February 2021), and the 4th 

month observation (April 2021) 

Survey Station 

Vibration Levels (VdB) 
(1st month, December 2020) 

 
Vibration Levels (VdB) 

(2nd month, January 2021) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

CP N-05 

X-axis 
51 VdB 52 VdB 52 VdB 51 VdB 55 VdB 56 VdB 55 VdB 52 VdB 

Y-axis 
49 VdB 50 VdB 49 VdB 49 VdB 54 VdB 54 VdB 54 VdB 51 VdB 

Z-axis 49 VdB 53 VdB 51 VdB 48 VdB 54 VdB 56 VdB 55 VdB 51 VdB 

 

Survey Station 

Vibration Levels (VdB) 
(3rd month, Feb 2021) 

 
Vibration Levels (VdB) 
(4th month, April 2021) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

CP N-05 

X-axis 
53 VdB 53 VdB 52 VdB 51 VdB 49 VdB 51 VdB 50 VdB 49 VdB 

Y-axis 
51 VdB 51 VdB 51 VdB 50 VdB 52 VdB 53 VdB 52 VdB 52 VdB 

Z-axis 51 VdB 51 VdB 51 VdB 50 VdB 50 VdB 51 VdB 49 VdB 49 VdB 

 

Survey Station 

Vibration Levels (VdB) 
(5th month, May 2021) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

 CP N-05 

X-axis 51 VdB 52 VdB 49 VdB 48 VdB 

Y-axis 52 VdB 53 VdB 49 VdB 48 VdB 

Z-axis 52 VdB 52 VdB 49 VdB 48 VdB 
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Figure 12. Chart depicting the difference in Horizontal, Transverse Axis (X-Axis) peak vibration levels 

(VdB) among the 1st month observation (December 2020), the 2nd month observation (January 2021), 

the 3rd month observation (February 2021), the 4th month observation (April 2021) and the 5th month 

observation (May 2021) during certain periods of the day. 
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Figure 13. Chart depicting the difference in Horizontal, Parallel Axis (Y-Axis) peak vibration levels (VdB) 

among the 1st month observation (December 2020), the 2nd month observation (January 2021), the 3rd 

month observation (February 2021), the 4th month observation (April 2021) and the 5th month 

observation (May 2021) during certain periods of the day. 
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Figure 14. Chart depicting the difference in Vertical Axis (Z-Axis) peak vibration levels (VdB) among the 

1st month observation (December 2020), 2nd month observation (January 2021), the 3rd month 

observation (February 2021) and the 4th month observation (April 2021) during certain periods of the 

day. 

 

 

 

 

 

 

 

 

 

 



 

11 | P a g e  
 

 

 

A. APPENDIX 

Equipment specifications 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

12 | P a g e  
 

Pictures taken during the actual survey 
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Measurement and Assessment of Baseline Vibration 
PNR Railway System 

A. Overview 

A vibration monitoring study was conducted at a site in Clark, Pampanga. Fieldwork was 
conducted last June 16-17, 2021 during which a seismic recording instrument was deployed 
to collect 24-hour data of ambient vibration for the site. This vibration study report describes 
the following: 

a. Methodology used in data collection and analysis; 
b. Measured baseline levels of vibration in the site; 

c. Spatial or temporal patterns in the vibration levels. 

 

B. Inventory of Site 

The location of the site and the schedule for the survey were a-priori defined. The field 

measurement  site  is  located  in  a  sub-urban  area  near  the  Clark  Freeport  Philippines.  The 

survey site is shown in Table 1, and its geographic coordinates. 

 Table 1. The survey site and its geographic coordinates.  

 

 

 

 

 

 

 

 

 

 

Figure 1. The location of the survey site in Google Earth image 

 

Site Latitude Longitude Survey Date 

CP N-05 15°13'4.07"N 120°33'57.22"E June 16-17, 2021 
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C. Measurement for Vibration Conditions 

 
At the site, 24-hour sampling was undertaken where vibration was recorded using the 

Vibron Seismometer which is a seismic data recorder connected to geophones. One triaxial 

sensor was installed at the observation area in an orthogonal arrangement. The triaxial sensor 

has a natural frequency of 4.5 Hz and a sampling frequency of 200 samples per second. 

 

The seismic sensor was deployed on the concrete pavement or road surface or natural 

ground/soil if available. The data recording in the site was supervised by a crew of two which 

alternated on 12-hour shifts to complete the 24 hour sampled recording. 

 

The CP N-05 observation site (Figure 1) is located in a farmland near Clark Freeport, at 

approximately 600 meters away from Subic-Clark-Tarlac Expressway (SCTEX), and 100 meters 

away from Gil Puyat Avenue. Construction activities for the site had also started during the 

6th observation month at approximately 100 meters from the position of the sensor. Traffic 

condition  was  light  to  moderate  during  the  observation  period.  The  sources  of  spike  in 

vibration levels are predominantly caused by backhoes, graders and aircraft pass-by. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Chart depicting the maximum vibration levels in VdB in for the Horizontal Transverse Axis (X-

axis), Horizontal Parallel Axis (Y-Axis), and the Vertical Axis (Z-Axis).
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Figure 3. Chart depicting the maximum acceleration in cm/s 2 in for the Horizontal Transverse Axis (X-

axis), Horizontal Parallel Axis (Y-Axis) and the Vertical Axis (Z-Axis). 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Chart depicting the maximum velocity in cm/s in for the Horizontal Transverse Axis (X-axis), 

Horizontal Parallel Axis (Y-Axis) and the Vertical Axis (Z-Axis). 
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D. Vibration Criteria  

 

The  approach  used  in  this  study  follows  the  prescription  of  the  British  Standard  7385 

(1993). The Philippines’ Environmental Management Bureau has not defined any vibration 

standards or procedures of investigation in the Philippines. 

The vibration level measurements were carried out according to U.S. FTA 2006 guidelines. 

Regular  samples  of  vibration  data  over  24-hour  observation  period  for  the  station  were 

conducted.  The  figures  show  the  result  of  the  vibration  in  the  site  in  terms  of  velocity, 

acceleration, and maximum vibration levels that vary throughout the day. For the site, some 

notable features can be distinguished indicating in some instances the human activity that 

causes  the  background  vibration.  Vibration  data  was  processed  with  reference  velocity  of 

1x10^-6 per second.  

 
Table 2. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006) 

 



 

5 | P a g e  
 

 
Figure 5. Ground-Borne Vibration and Noise Impact Criteria (FTA, 2006) 

 

E. Summary 

It can be observed that during the 6th month observation period, the vibration level is higher 

among the previous months, which is caused by construction and excavation activities in the area. 

Vehicles, operation of heavy equipment, and rainfall during the 24-hour period also contribute to 

the changes in the background vibration levels. In this area, the range of vibration levels went 

beyond 50 VdB which is the typical background vibration (see Figure 11). 

 Vibration data indicated that the site vary in levels of vibration from as low of 47 VdB to 

as high of 58 VdB. Vibration levels during the  6 th month observation were significantly higher  

during construction hours and its activities can be seen through the graphs. Vibration patterns 

during this time are not considered as annoyance to residential areas. 

 The  summary  of  observed  peak  values  for  vibration  is  shown  below  which  shows  the 
velocity  (cm/s),  acceleration  (cm/s2),  and  maximum  vibration  velocity  (VdB)  for  each  of  the 
stations during certain periods of the day. 
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Table 3. Peak vibration levels on the site during certain periods of the day for the 6th month 
observation 

Survey Stations 

Vibration Levels (VdB) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

 CP N-05 

X-axis 56 VdB 58 VdB 57 VdB 56 VdB 

Y-axis 52 VdB 54 VdB 54 VdB 53 VdB 

Z-axis 47 VdB 50 VdB 50 VdB 47 VdB 

 

Survey Stations 
Acceleration Levels (cm/s2) 

Morning Day Evening Night 

(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

CP N-05 

X-axis 0.6 cm/s2 0.64 cm/s2 0.78 cm/s2 0.65 cm/s2 

Y-axis 0.18 cm/s2 0.3 cm/s2 0.25 cm/s2 0.1 cm/s2 

Z-axis 0.2 cm/s2 0.35 cm/s2 0.39 cm/s2 0.13 cm/s2 

 

Survey Stations 

Velocity Levels (cm/s) 

Morning Day Evening Night 
(5am-9am) (9am-6pm) (6pm-10pm) (10pm-5am) 

CP N-05 

X-axis 0.006 cm/s 0.007 cm/s 0.007 cm/s 0.0065 cm/s 

Y-axis 0.004 cm/s 0.0055 cm/s 0.005 cm/s 0.004 cm/s 

Z-axis 0.0025 cm/s 0.0032 cm/s 0.0032 cm/s 0.0022 cm/s 

 
 

Table 4. The recorded peak vibrations for the 5th month observation 

Survey Sites 
Recorded Peak Vibration 

(VdB) 

 
Peak Time 

CP N-05 58 VdB, X-axis Day (9am-6pm) 

 

Survey Sites 
Recorded Peak 

Acceleration 
(cm/s2) 

 
Peak Time 

CP N-05 0.78 cm/s2, X-axis  Evening (6pm-10pm) 

 

Survey Sites 
Recorded Peak Velocity 

(cm/s) 

 
Peak Time 

CP N-05 0.007 cm/s, X-axis Day (9am-6pm) & Evening (6pm-10pm) 
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Tables of comparison among the result of the 1st month observation (December 2020), 2nd 
month observation (January 2021), the 3rd month observation (February 2021), the 4th month 

observation (April 2021), the 5th month of observation (May 2021), and the 6th month of 
observation (June 2021) 

Survey Station 

Vibration Levels (VdB) 
(1st month, December 2020) 

 
Vibration Levels (VdB) 

(2nd month, January 2021) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

CP N-05 

X-axis 
51 VdB 52 VdB 52 VdB 51 VdB 55 VdB 56 VdB 55 VdB 52 VdB 

Y-axis 
49 VdB 50 VdB 49 VdB 49 VdB 54 VdB 54 VdB 54 VdB 51 VdB 

Z-axis 49 VdB 53 VdB 51 VdB 48 VdB 54 VdB 56 VdB 55 VdB 51 VdB 

Survey Station 

Vibration Levels (VdB) 

(3rd month, February 2021) 

 
Vibration Levels (VdB) 

(4th month, April 2021)  

Morning 

(5am-9am) 

Day 

(9am-6pm) 

Evening 

(6pm-10pm) 

Night 

(10pm-5am) 

Morning 

(5am-9am) 

Day 

(9am-6pm) 

Evening 

(6pm-10pm) 

Night 

(10pm-5am) 

CP N-05 

X-axis 
53 VdB 53 VdB 52 VdB 51 VdB 49 VdB 51 VdB 50 VdB 49 VdB 

Y-axis 
51 VdB 51 VdB 51 VdB 50 VdB 52 VdB 53 VdB 52 VdB 52 VdB 

Z-axis 51 VdB 51 VdB 51 VdB 50 VdB 50 VdB 51 VdB 49 VdB 49 VdB 

Survey Station 

Vibration Levels (VdB) 

(5th month, May 2021) 

 
Vibration Levels (VdB) 

(6th month, June 2021) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

Morning 
(5am-9am) 

Day 
(9am-6pm) 

Evening 
(6pm-10pm) 

Night 
(10pm-5am) 

CP N-05 

X-axis 
51 VdB 52 VdB 49 VdB 48 VdB 56 VdB 58 VdB 57 VdB 56 VdB 

Y-axis 
52 VdB 53 VdB 49 VdB 48 VdB 52 VdB 54 VdB 54 VdB 53 VdB 

Z-axis 52 VdB 52 VdB 49 VdB 48 VdB 47 VdB 50 VdB 50 VdB 47 VdB 
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Figure 6. Chart depicting the difference in Horizontal, Transverse Axis (X-Axis) peak vibration levels 

(VdB) among the 1st month observation (December 2020), the 2nd month observation (January 2021), 

the 3rd month observation (February 2021), the 4th month observation (April 2021), the 5th month 

observation (May 2021), and 6th month observation (June 2021) during certain periods of the day. 
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Figure 7. Chart depicting the difference in Horizontal, Parallel Axis (Y-Axis) peak vibration levels (VdB) 

among the 1st month observation (December 2020), the 2nd month observation (January 2021), the 3rd 

month observation (February 2021), the 4th month observation (April 2021), the 5th month observation 

(May 2021), and 6th month observation (June 2021) during certain periods of the day. 
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Figure 8. Chart depicting the difference in Vertical Axis (Z-Axis) peak vibration levels (VdB) among the 

1st month observation (December 2020), the 2nd month observation (January 2021), the 3rd month 

observation (February 2021), the 4th month observation (April 2021), the 5th month observation (May 

2021), and 6th month observation (June 2021) during certain periods of the day. 
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A. APPENDIX 

Equipment specifications 
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Pictures taken during the actual survey 
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