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PREFACE

The DENR-EMB-Region 3, through its air quality monitoring network, has collected the TSP samples
from February 2018 to December 2019 for source apportionment analysis. The TSP filter samples were
submitted to the Environmental Pollution Studies Laboratory of the Institute of Environmental Science
and Meteorology, University of the Philippines, Diliman. This report contains the report on the analysis

performed on the filters, from receiving, cutting into portions, digestion, data analysis and diagnostics.
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EXECUTIVE SUMMARY

Air particulate matter filters collected between February 2018 to December 2019 collected from the
Intercity Station, Wakas, Bocaue, Bulacan was submitted by the EMB-Region 3 to the Environmental
Pollution Studies Laboratory of the Institute of Environmental Science and Meteorology, University of
the Philippines- Diliman (EPSL-IESM-UPD) . The 51 air particulate matter filter samples (TSP) were
digested for 11 heavy metals (Ca, Na, K, Mg, Al, Cr, Cu, Mn, Ni, Pb, Zn), and the results subjected to
positive matrix factorization (PMF) modeling. Six factor sources were resolved using the in-house
emission factors from the EPSL-IESM-UP Diliman, as follows: Factor 1 (Biomass burning, BB mixed with
Road Dust, RD), Factor 2 (Vehicle emissions mixed with RD), Factor 3 (Vehicle emissions mixed with
BB, RD), Factor 4 (Vehicle emissions (mixed with RD), Factor 5 (Biomass burning mixed with RD), and
Factor 6 (Vehicle emissions (mixed with RD). These factor sources are applicable to the TSP sampled

between February 2018 to December 2019 in Intercity Station, Wakas, Bocaue, Bulacan.

The six factor sources was further resolved into three sources, with the vehicle sources resolved into
gasoline-fed and diesel fed vehicle sources. For the site (Intercity Station, Wakas, Bocaue, Bulacan)
and duration (February 2018 to December 2019) of the submitted TSP samples, biomass burning
sources comprises 33% of the emission source, while road dust contributes 26%. Vehicle sources, the
largest at 46%, is made-up of 28% emissions from diesel-fed engines, while 13% are emissions from
gasoline-fed engines. When classified according to DENR emission classification where the biomass
burning and road dust comprises the ‘area sources’, while vehicle emissions ‘mobile sources, the
resolved factor sources has generated 41% from mobile sources (Diesel and gasoline-fed vehicles) and

59% from area sources (Biomass burning and Road dust).

These apportioned sources and their contributions are site specific and period specific. Hence, the
results from this study is applicable to TSP sampled between 2018-2019 in Intercity Station, Wakas,
Bocaue, Bulacan. Source apportionment studies are needed to determine the sources and

contributions in other sites and period of interest.

Source Apportionment of TSP for the Intercity Station,
Wakas, Bocaue, Bulacan,2018-2019

Mobile
Sources
41%

Figure 1. Sources and contribution of TSP from Intercity station between 2018 and 2019 of air quality

monitoring






INTRODUCTION

SOURCE APPORTIONMENT

To better understand the emissions and transport of particulate matter in an area, receptor
models are efficient tools that can give better estimate of the pollutant sources, based on relative
abundant fractions of tracer elements that facilitate profile identification (Cayetano MG, 2012).
Receptor models can facilitate the identification of pollution sources and give a quantitative estimation
of the emission rates of the pollutants. More so, receptor models gives a better understanding of the
transport of the substances from the source to the downwind locations and can give insight on the
physical and chemical transformation process that can occur during transport, wherein the overall key
is the aerosol mass balance. In brief, receptor models are management tools for air quality studies that
involve the quantitative estimation of the emission rates of the pollutants, identification of the pollution
source, understanding of the transport of substances from sources to downwind locations and the
knowledge of the physical and chemical transformation process that occur during that transport (Hopke
2009). In one of his presentations, Philip Hopke stressed out that “receptor models focus on the
behavior of the ambient environment at the point of impact”, compared to “source oriented models
that focus on the transport, dilution, and transformations that begin at the source and follow the
pollutants to the sampling or receptor site” (Hopke 2011). The key in receptor modelling is
conservation of mass, as in Equation 1, i.e., measured concentrations, x are the results of a summation

of the mass contributions, g contributions and f sources,

p
Xjj = Z 8ikfi Equation 1
k=1

which would account for j = 1...m chemical species in the i = 1...n samples as contributions from k =
1...p independent sources. There are several receptor models to solve Equation 1 that depends on
the variety of information available.

Factor analysis, FA, is a way of solving Equation 1, when source profiles and contributions are
both unknown. Based on suggested global definition by Malinowski (Malinowski 1991), FA is a
“multivariate technique for reducing matrices to their lowest dimensionality by the use of orthogonal
factor space and transformations that yield predictions and/or recognizable factors”. FA follows the
gist of this definition except that orthogonal vectors are not necessarily obeyed (since orthogonality is
not meaningful when the error estimates, i.e., standard deviations are greater than unity).

Positive Matrix Factorization, PMF (Paatero 1997; Paatero 1999) is a weighted least squares
model, weighted based on known uncertainty (error) of the elements of the data matrix (Paatero 1997).
It utilizes the residual matrix term e;, which is a portion of the measurement that cannot be fit by the
model. To illustrate PMF, it was previously defined that the left-hand term in Equation 1 is the
measured concentrations and the right-hand side as the modelled variables. By defining the residual
matrix, e; as the difference between measurement (x;) and model (as a function of g and 1),

p
€ = Xy — Z 8ikfy Equation 2.
k=1

Now, introducing a weighting term (uncertainty, sj) to Equation 2 and minimizing it, an object function
(Q) can be defined:

m n
e..
Q(ey) = Z Z(J)Z Equation 3.
= b Sjj
i=1 j=1



The approach is now to minimize Q(ey) with respect to gi and fij with the constraint that all of
the elements of gi and fi is non-negative. The explicit minimization function with the inclusion of error
estimates to allow down weighting of uncertain data makes physical sense in receptor modelling of
environmental data (Ramadan et al. 2003).

METHOD

DIGESTION OF FILTER SAMPLES

Filters were received, labelled and preserved until analysis on November 26, 2020 (Appendix 1). A 2
cm x 10cm portion of the filter was cut and placed in digestion tubes, preserved, until ready for analysis.
The 51 air particulate matter filter samples (TSP) were digested in order to extract metals that are within
the TSP samples. The ETHOS UP microwave digester of the EPSL-IESM-UPD was used. This process
lowers the risk of contamination and speed of digestion. ETHOS UP has a database which lists different
matrices to be analyzed and the corresponding reagents that must be used before proceeding to the
actual process of microwave-assisted digestion. In the methodology developed (Cayetano, 2020),
dilute nitric acid was used instead of concentrated nitric acid which was a modification in the instrument
protocol. Although dilute nitric acid was used in the method, no traces of solids were separated since
the final solution after digestion was a clear solution. The solution was then submitted to CRL labs for
quantification of the trace elements using either inductively-coupled plasma - optical emission
spectrometry (ICP-OES) which detected presence of trace elements due to its very low detection limit,
or Flame Atomic Absorption Spectrophotometry (FAAS). The trace elements considered were Ca, Na,
K. Mg, Al, Cr, Cu, Mn, Ni, Pb, Zn. The results of the analysis are presented Appendix 2.

PMF ANALYSIS

The PMF modelling was conducted using US EPA PMF v5.0 GUI, utilising the TSP data set generated
from the results of the elemental analysis. In PMF analysis, the selection of chemical species is
imperative, while accepting and rejecting variables (species and samples) are crucial. When optimizing
the number of factors, it is necessary to look closely at the PMF run that apportions the TSP on all
factors. A run is disqualified when it resulted to at least one factor having PM. s equals zero. Results of

PMF analysis is presented in Appendix 3.

SUMMARY OF RESULTS

PHASE 1: PMF ANNALYSIS RESULTS

The PMF input data comprised of 12 species (including TSP mass), with species input set to a modeling
uncertainty of 10-20%, and resulting to a signal to noise ratio of 4-9. The PMF run output passed the
diagnostic statistics, at six factor profiles, which resolved the average TSP in the filter portion from 0.53
ug/m3 to 6.49 ug/m3. The residuals did not exceed +/- 5, except for a few, but are still within
acceptable results. Scaled residuals plots are presented in Appendix 3. Report on the input data, and
the satisfactory output data, including descriptive statistics, correlation coefficients, standard error,

FPEAK runs selected and base model runs are presented in Appendix 4 (Results of Analysis, EPSL).



PHASE 2: PROFILES AND CONTRIBUTIONS

The six factor profiles were then subjected to Phase 2 analysis (Diagnostics of Profiles and
contributions), using the emission factors from a look-up table of emissions generated in-house
(Cayetano 2020c EPSL-IESM-UPD), and are guaranteed emissions sourced from the Philippines. The
ratio of the indicator elements were compared to the emission factors of the EPSL-IESM-UPD, with
indications of 25%, 50% and 100% chances that the ratio of the TSP samples matches that of the EF.

The resolved TSP factors were then assigned and presented in Table 1:

Table 1. USEPA PMF Version 5 resolved six-factor sources for EMB-Region 3 TSP sampled between
February 2018 to December 2019 in Intercity Station, Wakas, Bocaue, Bulacan

Description Highest percentage Mixed with Strong indicator for
Factor 1 Biomass Burning RD

Factor 2 Vehicle Emissions RD Gasoline (4W) vehicles
Factor 3 Vehicle Emissions BB, RD Diesel Vehicles

Factor 4 Vehicle Emissions RD Gasoline & Diesel vehicles
Factor 5 Biomass Burning RD

Factor 6 Vehicle Emissions RD Gasoline & Diesel vehicles

It is apparent that the road dust are mixed across all resolved factors. This is expected for TSP because
these samples carry all the particle sizes that are available in the ambient air, including coarse mode
(PM2.5-10), and most of the large-sized particles.

If classified according to DENR emission classification, Biomass burning and Road dust comprises the
‘area sources’, while vehicle emissions belong to ‘mobile sources. Hence, this resolved factor has
generated 41% from mobile sources (Diesel and gasoline-fed vehicles) and 59% from Area Sources
(Biomass burning and Road dust) (Figure 1).

Source Apportionment of TSP for the Intercity Station,
Wakas, Bocaue, Bulacan, 2018-2019

Mobile
Sources
41%

Figure 1. Sources and contribution of TSP from Intercity station between 2018 and 2019 of air quality

monitoring



Phase 2 analysis also employs grouping the resolved factors into common factors, and were further
resolved to a total of three (3) major source factors for TSP, In Table 2: Percentages are also provided,

with Vehicle emission sources (at 41%) comprising the largest among all resolved factors.

Table 2. Grouped Factor sources for EMB-Region 3 TSP sampled between February 2018 to December
2019 in Intercity Station, Wakas, Bocaue, Bulacan

Percentage in TSP
Biomass burning 33%
Road dust 26%
Vehicle emissions 41%

Gasoline
Vehicle vehicles’;
emission 13%
s,41%

Road

dust’;

26%
Figure 2. Grouped factor sources for EMB-Region 3  Figure 3. Grouped factor sources for EMB-Region 3
TSP sampled between February 2018 to December TSP sampled between February 2018 to December
2019 in Intercity Station, Wakas, Bocaue, Bulacan 2019 in Intercity Station, Wakas, Bocaue, Bulacan

The vehicle emissions, which comprises 41% of the TSP contributions, are further resolved into 28%
diesel-fed vehicles and 13% Gasoline-fed vehicles. It is important to note that these apportioned
sources and their contributions are site specific and period specific. The results of this source
apportionment study is applicable only for TSP sampled between 2018-2019 in Intercity Station,
Wakas, Bocaue, Bulacan.

If sources and contribution for the rest of the air quality monitoring stations are needed, source
apportionment studies need to be conducted separately. This is because sources may vary with sites
and period of interest. Nevertheless, these results may provide guidance on further control measures

that may be implemented in order to better manage the air quality of Region 3.
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APPENDICES

APPENDIX 1: TSP SAMPLING DATA

PM DEN

Start Date Start Time Tem End Date EndTime Tem PM elapsed Volume concentrat  Initial Final R EP

(Month- (hh:mm perat  (Month- (hh:mm perat  Mas time, of air ion Weight  Weigh Cod SL

Day-Year) AM/PM) ure Day-Year) AM/PM) ure s (9) minutes sampled (ug/m3) (mg) t(mg) e ID
0.00 9534

05 4.5245 4.525 389 1
0.76 1712.60 9534

1-21-19 9:55 AM 30.1 1-22-19 9:55 AM 30.1 25 1440 291 445.22872 4.7377 5.5002 359 42
01/08/201 0.49 1712.60 286.23097 9534

01/07/2019 10:45 AM 32.3 9 10:45 AM 32.3 02 1440 291 5 4.7212 5.2114 347 43
03/12/201 0.53 1712.60 314.60883 9267

03/11/2019 10:40 AM 33.1 9 10:40 AM 33.1 88 1440 291 2 4.4226 4.9614 371 44
0.69 1712.60 405.46468 9267

3-18-19 10:56 AM 33.2 3-19-19 10:56 AM 33.2 44 1440 291 6 4.3817 5.0761 361 45
0.32 1712.60 190.93743 9267

8-27-19 1:30 PM 28.2 8-28-19 1:30 PM 28.2 7 1440 291 1 4.4744 4.8014 326 46
0.79 1712.60 9490

2-18-19 11:15 AM 341 2-19-19 11:15 AM 341 63 1440 291 464.96476 4.6542 5.4505 810 47
0.97 1712.60 570.06793 9267

3-25-19 10:45 AM 31 3-26-19 10:45 AM 31 63 1440 291 4 4.4442 5.4205 370 48
08/06/201 0.57 1712.60 334.46165 9534

08/05/2019 10:55 AM 31.4 9 10:55 AM 31.4 28 1440 291 4 4.6426 5.2154 302 49
0.22 1712.60 131.32057 9534

7-22-19 11:45 AM 32.4 7-23-19 11:45 AM 32.4 49 1440 291 6 4.6804 4.9053 304 50
0.12 1712.60 72.813142 9534

1-28-19 10:30 AM 24.5 1-29-19 10:30 AM 24.5 47 1440 291 8 4.7233 4.848 325 51
0.76 1712.60 444.00251 9534

1-14-19 11:16 AM 31.4 1-15-19 11:16 AM 31.4 04 1440 291 6 4.7062 5.4666 346 32
02/12/201 0.76 1712.60 444.76159 9534

02/11/2019 10:47 AM 31.4 9 10:47 AM 31.4 17 1440 291 5 4.7449 5.5066 348 33
0.26 1712.60 154.26810 9534

7-29-19 11:00 AM 27.4 7-30-19 11:00 AM 27.4 42 1440 291 2 4.7115 4.9757 310 34
07/09/201 0.31 1712.60 185.97422 8995

07/08/2019 12:05 PM 31.3 9 12:05 PM 31.3 85 1440 291 6 4.6228 4.9413 524 35
0.03 1712.60 19.268915 9267

08/12/2019 11:45 AM 29.7 8-13-19 11:45 AM 29.7 3 1440 291 1 4.4462 4.4792 344 36
0.29 1712.60 170.61748 9715

9-16-19 11:00 AM 30.1 9-17-19 11:00 AM 30.1 22 1440 291 5 4.3297 4.6219 876 37
0.70 1712.60 414.28167 9267

5-14-19 10:38 AM 33.4 5-15-19 10:38 AM 33.4 95 1440 291 5 4.433 5.1425 369 38
0.78 1712.60 459.70960 9267

5-20-19 11:35 AM 32.7 5-21-19 11:35 AM 32.7 73 1440 291 2 4.4062 5.1935 321 39
0.28 1712.60 167.63956 9267

5-27-19 10:50 AM 333 5-28-19 10:50 AM 333 71 1440 291 1 4.4296 4.7167 322 40
0.21 1712.60 9267

6-24-19 10:55 AM 32.3 6-25-19 10:55 AM 32.3 32 1440 291 124.48887 4.3657 4.5789 309 41
0.58 1712.60 339.30807 9267

6-17-19 11:20 AM 33.2 6-18-19 11:20 AM 33.2 11 1440 291 8 4.3758 4.9569 308 22
04/09/201 0.66 1712.60 387.77231 9267

04/08/2019 11:20 AM 34 9 11:20 AM 34 41 1440 291 9 4.3895 5.0536 360 23
0.76 1712.60 446.33814 9267

4-15-19 11:05 AM 27.5 4-16-19 11:05 AM 27.5 44 1440 291 2 4.4421 5.2065 368 24
09/03/201 0.53 1712.60 314.90078 9534

09/02/2019 11:25 AM 30.2 9 11:25 AM 30.2 93 1440 291 5 4.5405 5.0798 390 25
1.00 1712.60 587.23478 9267

4-22-19 3:25PM 38.1 4-23-18 3:25PM 38.1 57 1440 291 5 4.4392 5.4449 350 26
0.88 1712.60 515.23911 9267

4-29-19 11:50 AM 37.4 4-30-19 11:50 AM 37.4 24 1440 291 2 4.4234 5.3058 352 27
05/07/201 0.35 1712.60 206.29417 9490

05/06/2019 11:03 AM 31 9 11:03 AM 31 33 1440 291 3 4.6696 5.0229 805 28
01/08/201 0.97 1712.60 567.49874 9534

01/07/2019 10:00 AM 32.5 9 10:00 AM 32.5 19 1440 291 5 4.5967 5.5686 360 29
11/06/201 0.69 1712.60 9490

11/05/2019 10:48 AM 32.5 9 10:48 AM 32.5 8 1440 291 407.56675 4.7312 5.4292 842 30
0.92 1712.60 538.65376 9534

11/12/2019 11:32 AM 31.4 11-13-19 11:32 AM 31.4 25 1440 291 3 4.7276 5.6501 340 31
06/04/201 1.34 1712.60 783.60254 9267

06/03/2019 10:35 AM 33.4 9 10:35 AM 33.4 2 1440 291 7 4.4383 5.7803 323 2
07/11/201 0.03 1712.60 17.750758 9379

07/10/2018 11:30 AM 28.2 8 11:30 AM 28.2 04 1440 291 2 4.6822 4.7126 221 3
07/03/201 0.39 1712.60 230.93502 9379

07/02/2018 11:13 AM 32.4 8 11:13 AM 32.4 55 1440 291 8 4.6824 5.0779 220 4
0.15 1712.60 91.147807 9379

7-30-18 11:40 AM 31.2 7-31-18 11:40 AM 31.2 61 1440 291 5 4.6671 4.8232 206 5
0.19 1712.60 115.78866 9379

7-16-18 10:46 AM 31.4 7-17-18 10:46 AM 31.4 83 1440 291 3 4.6799 4.8782 207 6
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PM DEN

Start Date Start Time Tem End Date EndTime Tem PM elapsed Volume concentrat  Initial Final R EP

(Month- (hh:mm perat  (Month- (hh:mm perat  Mas time, of air ion Weight  Weigh Cod SL

Day-Year) AM/PM) ure Day-Year) AM/PM) ure s(g) minutes sampled (ug/m3) (mg) t(mg) e ID
0.93 1712.60 545.48546 9379

6-18-18 10:20 AM 321 6-19-18 10:20 AM 321 42 1440 291 9 4.3765 5.3107 226 7
0.62 1712.60 366.16777 9496

8-13-18 10:45 AM 31.4 8-14-18 10:45 M 31.4 71 1440 291 8 4.6671 5.2942 900 8
0.02 1712.60 14.656053 9490

8-28-18 10:50 AM 26.2 8-29-18 10:50 AM 26.2 51 1440 291 6 4.6583 4.6834 891 9
09/11/201 0.32 1712.60 187.84272 9490

09/10/2018 8:25 AM 31.3 8 8:25 AM 31.3 17 1440 291 7 4.6465 4.9682 882 10
0.05 1712.60 31.063826 9379

6-28-18 10:48 AM 31.2 6-29-18 10:48 AM 31.2 32 1440 291 8 4.6976 4.7508 225 11
0.47 1712.60 277.58915 9490

8-22-18 11:20 AM 321 8-23-18 11:20 AM 321 54 1440 291 9 4.661 5.1364 892 12
10/12/201 0.83 1712.60 488.72975 9490

10/11/2018 9:50 AM 32 8 9:50 AM 32 7 1440 291 6 4.7353 5.5723 858 13
10/02/201 0.42 1712.60 247.10923 9490

10/01/2018 11:20 AM 321 8 11:20 AM 321 32 1440 291 9 4.7531 5.1763 857 14
0.82 1712.60 484.17528 9490

10-15-18 10:45 AM 31.4 10-16-18 10:45 AM 31.4 92 1440 291 5 4.7378 5.567 866 15
09/06/201 0.18 1712.60 106.50454 9490

09/05/2018 11:20 AM 32.4 8 11:20 AM 32.4 24 1440 291 9 4.6663 4.8487 881 16
0.92 1712.60 538.65376 9490

9-24-18 10:40 AM 31.4 9-25-18 10:40 AM 31.4 25 1440 291 3 4.6969 5.6194 878 17
0.56 1712.60 331.13338 9490

10-22-18 10:15 AM 32.3 10-23-18 10:15 AM 32.3 71 1440 291 6 4.6687 5.2358 867 18
0.68 1712.60 398.51619 9534

11-26-18 11:20 AM 323 11-27-18 11:20 AM 323 25 1440 291 9 4.7176 5.4001 342 19
12/04/201 0.87 1712.60 509.63360 9534

12/03/2018 10:40 AM 31.4 8 10:40 AM 31.4 28 1440 291 9 4.7138 5.5866 324 20
0.75 1712.60 443.53539 9534

11-19-18 10:50 AM 32.3 11-20-18 10:50 AM 32.3 96 1440 291 1 4.7405 5.5001 341 21
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APPENDIX 2: RESULTS OF ANALYSIS — ELEMENTAL COMPOSITION OF TSP

i& CRL Environmental Corporation

® Address: Bldg. 2

17 December 2020

Environmental Pollution Studies Laboratory
Institute of Environmental Science and Meteorology, P. Velasquez St.
University of the Philippines. Diliman, Quezon City

ATTIN: Dr. Mylene G. Cayetano
Project Name: Not Supplied
Lab. Nos.: POO107991-01/51

Enclosed are the results for samples received by CRL Environmental Corporation and
tested for the parameters in the enclosed chain of custody.

Our DENR Recognition with C. R. No, 023/2018. will expire on September 24, 2021,

Likewise, our DOH Accreditation with Accreditation No. 03-001-20-1,W-2. is valid
from January 01, 2020 until December 31. 2022.

Please note that any unused portion of the sample/s will be discarded 135 days afier the
date of this report, unless you have requested otherwise.

Thank you for the opportunity 1o service the needs of Your company. Please feel free
to call us at (045) 599-3943 or (02) 552-5100 if we can be of further service to you.

Very truly vours,

AARIA CAR’ I.MME
Chiet Operating/Officer

il Compound 1, Berthaphil Inc. Industrial Park. Josc Abad Santos Ave.. Clark Freeport Zone (CFZ), Pampanga, 2023 Philippines

Tel: (6345) 599-3943 * (6345) 499-6529 * (632) 8552-5100 * Fax: (6345) 599-3963
Email: cri@crllabs.com * hup://www.crllabs.com
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Results of Analyses
Environmental Pollution St.?fc Laboratory . VAB -...ﬁﬁﬁﬁi-lll

% of Enni < gy. P. Velasq [ e esuson: 11272020

University of the Philippines, Diiman, Quezon Cy “-::
:P00107991
WA

T | e [mee[ol]

Project Name:  Not Supphied
Attontion: Cv. Mylene G. Cayetano

Test Description I Rewitis I Unts |
| § . - —d - e

Samplo No.: P00107991-01 w Not Supplied

Sample I0: EPSL - 2020 - 00001 Matrix: Digestate

Metas:

Copper™ 11 "ot 008 ©wr.0Es anex o
Caicum «© N 150 Flame AAS nees MLSA
Lead™ 02 oL ane <P ors a0 ~me
Vanganese** 04 ~A 1 P 008 2nage PG
Nckel™ 0% e oot P . 068 RAS L
Zne* 18 o e CP. 0ts 121400 L]
Magrevum % -~ 29 Farve AAS 21200 wiga
Dotassum b} =5t s Fave AAS 121020 wsa
Sosun 539 - ™ Flame A28 121220 wnsa
Asrrngm™ " - 0% KH.06S 121420 "o
Chiomem™ 003 mot o008 KP.CES 121420 PG
) >>> end of resut st for Sampie No PO0T0TIITD1 <<

Sample No.: P00107991.02 DatcSampiled: Not Supphed

Sample 10: EPSL - 2020 - 00002 Matsix: Digostate

Netas.

Copper* 03 mA o0 cr.ogs 1na0 o0
Calcum ™ -~ 160 Fame 208 11020 WA
Leac™ 004 -~ L P . 08s 1211620 L]
Mangasese™ 03 1 o P 0FS 2neas poG
Nocker co2 ol L P - OFs 221400 PRa
g™ oy mor oo P O0ES 12400 wg
Magnesium 72 mo1 Iy Fame AAS 219200 M8
Potassm F2) o so Flame AAS 121000 wsa
Sodum 538 =4 bl Flame AAS 121200 WA
Almagm™ ® - {3 ICP . CES 1M1eq0 L]
Chromium™ 002 L oocs P . CE8 1211420 PRg

>>> @nd of result set for Sample No P00107991-02 <o

Sample No.: PO0107991.03 DateSampled: Not Supplied

Sample 1D: EPSL - 2020 - 00003 Matris: Digestate

Vetws

Copper™* 0e¢ mot co P . Ces 12420 oG
Caboum 1] oL 18 Flama AAS 129020 MLSA
Leaa™ [ 153 ~n co0s P 068 2100 L]
Manganese** 02 A o POk 121420 L]
Nockel* oot -5 oo (=05 121400 e
Zne™ 05 5t e P . 0ES 121400 .G
Magnesum 82 - 15 Fame A4S e MLSA
Potaspu= 2 et L Fame 278 1200 VLSA
Sodum 530 o " Pame AS 121200 wsa
Alumingm™ 12 A os cr.0ts 12140 L]
Crromum® 002 ~n 0008 cr.ors 121400 ”e

>>> end of rewukt set for Sampie No. PO010TE91.03 <ax : =

Sample No.: P00107991.04 DateSampled. Not Supphed

Sample 10: EPSL - 2020 - 00004 Matrix: Digestate

‘Metas-

Copper* 1.0 ES oo P 06s 121400 "G
Ceicum e -~ 14 Fame 225 121020 MSA
Page 1 0f15

FN>>> 2003848423

CRL Envlmmmml . MB&ZB-‘:;TIC«WI.WMMMMMMAm
—_—_— Clark Freeport Zome
Corporation Tek: (ms) $99-3943 * (9«.") 499.6529 1;‘:”) 8552.5100 * Fax: (6345) $99-3963



Tost Descagton [ Resurs l Units [ i —l Test Methozs Date Asatyzed By H
“Metals
Lesg™ o "o coos P . 0ES 121400 L]
Manganese™* 04 mh oo or.0s 121460 L]
Nockel™ 062 ~n oom* ICP. 068 121400 ”we
e o8 " Ly P .ons 121459 0
Magrenam (3] ~n 2 Fuame AAS 121220 LY
Potassum 2% -5 sor Flame AAS 121050 MsA
Sodum 466 - ™ Fuame AAS 2200 VoA
Aumminem™ 15 - oy ICP.CES 1240 PG
Chromeum* 002 ~on 0008 P . OCS 20 L)
>»> ond of rosult set for Sampie No. PO0107991.04 <<<
Sample No.: P00107991.05 DateSampied: Not Suppiied
Sample 10: EPSL - 2020 - 00008 Matrin: Digestate
Netas.
Copper* 11 -~ oo P . cns 121400 L]
Coloum a2 ~t 198 Fame 225 121070 L
Loag™ 0 "ot oo P .CES W RS
Masgacose™ 02 ~on oo L=+ 21 e PPG
Nocker* (1 }] mon oo ©r.oes Qe e
Ziee* 0s o oo o oS 2400 L
Magnesum “ ~on 20 Flame AAS 21200 [TETY
Potassem 2 L st Fame AAS 121090 LR
Sosus 428 ~ ™ Fame A0S 121290 wia
Aburrinum™ 1" =N o P08 12ne20 O
Chromum™ Q.01 = ooes* P .0cs 1240 G
»>> and of iesut sat for Sample No $00107991.08 <<«
Sample No.: P00107991.06 DateSampled: Not Suppiied
Sample 10: EPSL - 2020 - 00308 Matris: Digestate
Metas-
Copper™* 04 mot 00y P . Oes 121400 oG
Cooum 85 -~ 190 Fame AAS 2000 NiBA
Leag™ 01 o o005t <P .oes 12n400 "G
Vanganese™” 02 ~n Ll <r-ces 121420 0
Nockel™ 001 -~ 020 <P - 0ES 121400 "o
2ine"* 10 ~oL oo P LoES 121400 Peg
Magnesum 7 ~ 250 Fiane AAS a0 ViSA
Potassom 2 ~oL so* Pame AAS 121020 TS
Seoum 408 ~n ™ Flave 25 121290 wsa
Aaminum** Lk} 5 oy L= 1) 121420 L]
Charcmum® 002 =N 0008 P -0k 2 e
>>> end of resut set for Sample No P00107991.08 <<« =
Sample No.: P00107991.07 DateSampled: Not Supplied
Sample 1D: EPSL - 2020 - 00007 Matrin: Digostate
Moty
Copger 08 moL soy . 0cs aneas poG
Caoum " oL 190 Name AAS 121020 MLSA
Lead™ 0s . o <r.ots 12nen0 we
Manganese™ 05 ~ oo KP-0cs 121420 50
_Nal" 002 o o0 ICP . CFS 2 e
dinc™ 20 " or P08 e [0
Nagresum © ~on a9 Flare AAS 20 Wike
Potassum n ~A so Fame AMS 121020 MSa
Sodum 402 ~L e Flame 245 121220 VLSA
Wn'; "w ~on oy r.ocs e G
Cheomum' 0o oA 0008 . 068 vanago Py
P ond of result set lor Sample No POO10T951.07 <<e ) e
Sample No.: P00107991-08 DateSampled: Not Supplied
Sample 10: EPSL - 2020 - 00008 Mateix; Digestate
Meta's.
Copper °~l : 3:‘- P 06s 1291600 PO
ko Fame Mg 2N iSA
Page2of 15
FN>>»>>0037 4$355>
Vimnmtal ® Address: Bidg. 2 Berthaphil Coempound 1, Berthaphil Inc. Industri Park, Jose Santos
CRL En Clark Frcpors Zone (CT2), Pampunga, 023 Phil T

Tel: (6345) 599.3943 * (6345) 499.6529 * (632) $552-5100 * Fax: (6345 599.3963
Email: cri@crilabs.com * hitp//www.crilabs.com : :
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Test Descagtion I Resuts ] Units [ uoL Test Matnozs ] Cate Anatyzed | By I:]
Vetas:
P, 0es ot 0008t P08 1211400 i
- 02 ~on oo ICP . OFS 1211400 we
W“'_.‘. 001 ot 000 CP.-O0S 121400 Laar)
Bac o7 ey on ©r. 08 171400 "o
,| ot 190 Flame ALS 11290 A
m‘, 19 -t 28 Flame A5 121000 MLsA
S0 208 -t 0 Fiaee 245 121300 WA
Aderrinumn’® 91 ot LES IcP - 028 121440 o
¢ o 001 ot ooos” 1P 0ES e "
>>> end of rest set for Sample No. PO0107$61-08 <<<
Sample No.: P00107991-09 DateSampled Not Supplied
Samplo 10: EPSL - 2020 - 00009 Matrix: Digestate
“Meotais.
Copper™ 04 [y I <r.0ts 1211420 we
Calenstt 2 ot 19 Flave AAS 121020 wsa
Lesg™ NO -~ 0008 P . DES ez FPG
Margansse™ 00¢ oL ooy P oS e o]
Nocket** 0.006 - 000 ICP . 0ES 10 "o
Zinc™ 05 "ot 00 P . 0kS wrane PP
Magnesum “ ~oh L2 Flame AsS 2N MLSA
Potassim % ot an Py Asg . g
Sooum 7 ~A w Fare MS 12N230 wosa
Aluminum® 10 o 08 P OtS a0 L")
Cacmum™ 0007 L o008 [ 41 1211420 "o
>35> end of result sat foc Sample No. PO0107961-09 <<«
Sample No.: P00107991.10 OuateSampled. Not Suppled
Sampile 10: EPSL - 2020 - 00010 Matrix: ODigestate
-Metas-
Copper 08 -t oo ICP - €S 121490 »g
Caloum 88 "ot 190 Fams As 121020 visa
Leas™ 01 ot o0 0P . CES aneae ”e
Nanganose™ 03 "L o r.os e L)
Ncrel™ oo mn oo P oS 121400 ”e
Zinc™ 1.0 - o0 P . ors 121400 "G
Magresum “ -~ 25 Fame AAS 121200 MsA
Potassum 2¢ - r Fame A5 1020 NLSA
Sexdem 483 moL ®r Fame a8 e NLSA
Alumoum'* 1% oL o P . 0ES 1240 wG
Cvomum™ oo ~n 000%* cr.0ts 121400 L]
23> end of rewukt set for Sample No. PO0107951.10 <ax -
Sample No.: P00107991-11 DateSampled: Not Supplied
Sample I0: EPSL - 2020 - 00011 Matsix: Digestate
Vetas
Copper* [-X ] moL oo P .0es 1214020 g
Caloum LL] ~n 19 Flame aAS 20 NLSA
Leag™ 003 ~on 0008~ .o fanane ”e
Nanganese' LX] ~on 0 006 <P . 0fs 121420 L]
Nockel* 00t ~ oo Cr.oes 12n1a20 »G
2inc** 08 - oo P .- OES 12N PO
Magnesum 67 oL 29 Plame A0S 220 MLSA
Potassium 2 o L Fame ArS 21000 wisa
Sodum 478 o w Flane ALS 121200 wsa
Amaum* 2 LY oy V- 08s 1211420 PO
Chromiuss™ oo 5 ooce 1P . OkS 1211420 "o
5> end of rasult set for Sample No PO0I07991.11 <ee : =
Sample No.: PO0107991-12 DateSampled: Not Supgliod
Sample ID: EPSL . 2020 - 00012 Matroc: Digestate
Metxs
Copper 13 oA 008" €208 21400 s
Calcium " ~3r 150 Tare S 1211000 s
Page 3of 15
N>>2>0037 §355>
7 * Address: 2 il Compound 1, Berthaphil Inc. Ind: Jose
CRL Environmental ok P g e — S Jown Al st
Comoraa’on Tel: (6345) 599-3943 * (6345) 499.6529 * (632) 8552-5100 * Fax: (6345) 599.3963
I: crilabs.com * hitpe ' www:crilabs.com

18



Tost Descogtion ] Heosuts ] Unts l NOL r Test Methods ] Date Asaiyzed [ By ::]
“Metals-
Leag™ 01 M 6 oo ihnd bl o
3 03 s (T3 <P Ors 11400 e
W"a".. o001 ~n com P . 068 121420 PPG
Dre~ 1 ~on (30 P ocs 1210 »e
M P ~t 29 Flame 248 a0 wsa
Petasmum 2% 5t n Flame AAS 127000 NLSA
Sodwm 459 - w Ma=s 243 e ViLSA
Alusirgm* " moL os P .08 e g+
Cheomium** X+ oL o008 or.O0s e s
»>> end of resut set for Sample No PO0107991.12 <<
Sample No.: PO0107991-13 DazeSampled: Not Supplied
Sample ID: EPSL - 2020 - 00013 Matrix: Digestate
-Metws-
Coppar* 13 ~r oo KP.0Es 1240 L)
Cacum w0r o 194 Pame 245 12000 MSA
Leag™ 04 oL oos e o8 e L]
Manganose" 07 ot 0 £P.0ts e laa
Nt 002 o coxn* P08 121400 e
Zoe 11 -~ oo cP.ots 1201420 L)
Magresam ” -~ 29 Flamo AAS 121230 (2N
Fotassum 30 -t e Fame aay 1noae wesa
Somum 400 L ® Flame AAS 2NN MLSA
Algmrnem™ 2 moL 10 ©or.ocs 12420 L
Chomam® 0 o coos o0 e o
5> ond of result set for Sample No POO1S7991.13 <44
Sample No.: PO0107991.14 DateSamplod: Not Supplied
Sample 1D: EPSL - 2020 . 00014 Matrix: Digestate
Meas.
Copper* 07 LS oo cr.Oes 21420 laa]
Caloum 102 =A 19~ Fave 225 121020 wSA
Leas* 00 ~ 000 P -ocs 11420 e
Masgarose™ 04 moL o P .0k 2 PPO
Nockes™ 001 oL com 0. 088 1210400 G
Ziac* 0% mon oes <P 088 121400 w0
Vagresum o v 29 Fame AAS 121200
Potassum P ~e e Flame A8 121099 [TETY
Sodvum 408 ol ® Flane 22y 2NN MLSA
Alusranom® "® ol os o ons 12e0
Cheomigm" 002 oL 0008 0. 0FS 121430 0
22> 00 of result set for Sample No PU010T8RY. 14 <<
Sample No.: P00107991-18 DateSampled: Not Supplied
Samgle 10: EPSL - 2020 . 00015 Masrix: Digestate
“Mesals.
Copper* 12 ~ oos P .ogs 121420 L]
Caloum 108 -~ 19 Flama A8 NS MLSA
Loas™ 02 moL S0t KP. ey 2o PG
Manganese™* 08 ~n 00 L= g2 121400 »e
Nckel™ 002 5t 000 ICP . 088 121400 "o
2ine* 14 ~ oos [t e PG
Magnesum 65 et 25 Flame ans oo wiSA
Potassium 2 e Y Flame A8 121000 wsa
Sodums 458 ~N =0 Fame MS 11220 wsa
Mmmm 18 L 0 P oS 10 PO
Chiomiom' e of) moh - P .08 2 »wg
»>> end of 108t set for Sample No P0D107991.15 <o B 5
Sample No.: PO0107991.16 DateSampied: Not Supplies
Sample 10: EPSL - 2020 . 03016 Matrix: Digestato
~Metals.
Copper** 10 -n oo cr oS 12400 ”G
Calcium [ = 19 Fame A28 00 Misa
Page 4 of 15
FN>>330037104455>>
CRL Em'imnmmta! OM%ZWC@NI.WMMMMNWM
Co tio, Tel: :345)”9«3943 &!’.4 oy
rporation :( * (6345) 4996529 * (632) £552-5100 * Fax- (6345) $99-3963
Email: crii@crilabs.com * n:"\vw.uluwu)u . 2
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]

i
i
i
5.
i,
1
?‘
i
2
[T

Memais

Load™ 009 mol 0008 P08 1220 Laa-

Nangencse” 02 ~on oo orots 1460 we

Ncked™ 0.01 L oom* P08 121450 e}

p 11 ~A ar ICP.0ES 121400 baa)

Vagresum & ~n 5 Flamo AAS 121220 SA

Porassum 4] -t n Fae 245 121000 wisa

Somum 490 ~r bl Flame A0S 1IN0 wisa

Auminem** 9 L os P - 0ES 1211620 PG

Chroesiom®™ 0.02 oL ooos . oCs Rttt G
»>> end of resut act for Sample No PODI0T991-16 <<<

Sample No.- P00107991-17 DateSampied: Not Supplied

Sample 10: EPSL - 2020 - 00017 Matrix- Cigostate

Vetas-

Copper* 27 L or K906 121420 L)

Caloum ™ mt L o Pame A4S 12790020 MiSA

Loag™ 08 moL o P .CES 020 s

Manganese* or ~A oo L=+ nee b

Neckel™ 0o o oo CP.0f8 121400 et

Zioe* 16 . o ¥ 0FS 121420 e

Magramum [ -~ 9 Fame mrS 121290 MUSA

Potassum b2 ~ ERE Flame AAS 121020 wsA

Sodum 482 "L b Flame 225 220 MLSA

Astratam™ 2 mor 1% P .08 e PG

Cheomem** 008 ~oL © 008" <P .o 121420 PG
2> ond of resull sed for Sample No POS107081.17 <<<

Samplo No.: PO0107991-18 DateSampled: Not Supplied

Sampie 10: EPSL - 2020 - 00018 Matriz: Digestate

News

Copper™ 13 mon ooe P . 068 21040 PRG

Calcum "% mon 1 Flame AAS anens WA

Lewg™ 02 5 0008+ L= -2 21400 G

Manganese™ os - CL r.ces 121400 0

Nockel"* o =t 0w P .CeS 114020 ]

Dne** 14 ~n cos [ LAY G

Magnesum 64 ~n 23 Vama AAS 2me wisa

Potassium b3 mon e Flame AAS 12100 WiSA

Seaum 435 - ™ Fame S 121200 MSA

Aluminum™* tH} - (13 [N~ 11 1241400 L]

Chromium®* 002 L oo KP.CES 12400 L)
»>> and of result sot for Sample No. 0010799118 <<< S

Samplo No.: PO0107991.19 DateSampled: Not Supphied

Sample 10: EPSL - 2020 - 00019 Matrix: Digostate

Motas

Copper™ 0 oL cos* P . CES 12400 e

Caloum w2 o L Pame AA5 00 wisa

Lead™ 01 o o008 P08 121400 0

Nanganese™ os =1 o r.Cx5 121420 »o

Nockel™ 008 -t oo CP.0E8 120 R

Dne™ 8 ot cos o ons aneae g

Magnesum ” oL 24 bams AAS a2 visA

Potassum % -1 EYS Flane ALS 121000 wes

Sodum [T =t ™ Fame AL 121200 wSA

Alamnum** 2¢ =5t 10 P . 065 121409 [y

Chromem™ oor ~on 0008 P .08 e "G
>33 o of rosult set for Sample No POO107091.19 <<< =

Sample No.: P00107991.20 DateSampled: Net Supplied

Sample 10: EPSL - 2020 - 00020 Matrix: Digestate

Metas

Ceppar 02 - oo P oS 121e00 L]

Colcam "2 ot 1o Fame A8 121000 WA

. M&—:%ZWIWWIM!MMMN“M

Clark Freepoet Zone (CFZ),
Tel: (6345) $99-3943 * (6243) 499-6529 * (£32) 8552.5100 * Fax: (6345) $99-3963
Email: criGueriiabs.com

o
* hatp./ wwwecrllabs com




N

O l Test Metrcds l Oato Anslyzed [ 8y ! e I
Moy
Leag™ 02 moL oo P . 068 20 "G
Manganese™ 04 N oo L=l %1 Rl Laa]
Ncket™ 001 o1 o000 2. oS 120400 we
Zire™ 0% o oost P 068 14 we
Nagnesium 73 ~ 25 Flame ALS 120200 Vg
Potassim » e I Flame AAS 1211000 wss
Sodum w0e ~A ™ Flave s 121200 “.sa
Alumnum* 15 ~n o cr .ot 121450 Laa]
Chromiye ooz ~n 008 P oes 1nam s
>>> end of resk et for Sample No. POO107891.20 <<<
Sample No.: P00107991.21 OateSamplea: Net Supplied
Samgle 10: EPSL - 2020 - 20021 Matrix: Digestato
Meeas
Copper™ 10 ot 008 oP.ofs 21420 ~e
Calesum 2 o 1 Fame MS 121020 wsa
Lead™ 006 ~ 00os P08 121520 ~G
Manganese* o6 ~A oo P Ccs 121820 PPS
Nockei** 00¢ -~ ooe 8. 068 121300 ]
Zinc™ 10 —t cos or.ors 820 L]
Magnesum 85 ~n 29 Fiame AAS 2N iSA
Petassium n mon e Namg AAS 21000 s
Sodum 583 L v Flame AMS 121220 wsa
Aluminuss* n ~. 10t IcP.ots 21820 laatd
Creomium™ 006 -~ 0008 ICP . 0ES 121820 L)
>>> and of rosu set for Sampic No. P00107991-21 <<<
Sample No.: P00107991.22 DateSampled: Not Supphed
Sample 10: EPSL - 2020 . 00022 Matrix: Oigestate
Netas
Copper (13 =h oo P . 08 121820 L]
Calcum 100 -~ 190 Flame A0S 121020 LA
Loag™ 0.0 o oo P . CES 211520 G
Mangarose™ 0s oL (13 L= 1 e PPO
Ncker 00T e 000 <P.0fs 21450 e
2ac™ os ~n oo cr.ces 121800 =0
Magresum sr ~ 2 Fame AsS 121200 wsA
Petassum 2 N E R0 Fame 218 1211020 MLSA
Sodwm a2 m~oL » Flame AAS e wLSA
Alussisnsn'* i o (1] <. o8 unsge »G
Cheomum'* 002 oA 0008 PO 1211800 »e
35> end of resuit set for Sample No FO0107951.27 cas ) S
Sample No.: P00107991-23 CateSampled: Not Supplied
Sample 10: EPSL - 2020 - 00023 Matrix: Digestate
Metars
Copper o5 ~n o ICP.CES 121820 PG
Caloum " ot Ll Flame 225 12020 MLSA
Leag™ 01 mor 0008~ P 0FS 20 ]
Manganese* os ~on o .ot 121820 we
Nckel** 002 ~n 0009 TF- 085 121550 L]
aine 04 mr oo CP. 088 121520 e
Magresum 6 - e Flame 215 unee NLSA
Potassium 2 o mw Fiame AAS 1000 oL
Sodum 40 ~e ™ Flave LS 121200 wsa
Aluminum** 10 e as ICP.CeS 129
= 0 ”~e
Chroesun’ 002 - o008 P - Crs N0 PG
7> 0nd of result set for Sampie Mo POS10T01.23 44t o
Sample No.: P00107991.24 DateSampied: Not Supplied
Sampie 1D: EPSL - 2020 - 00024 Matrix: Digestate
Metais
Coppac 10 —_— oo < oS 121550 L]
Calcem 106 —~ 1w Fame As8 121020 LY
Page 6ot 15
FN»»>500371884555»
CRL Envimnmental -M?:Bm.zba(ﬁcg‘i:lc WHMMMMMM
—_— Clark Freepont Zone Phelppanes
Corporation Tel: (6345) $99.3043 * (6345) 4996520 + (612) $552-5100 * Fax: (6345) 599-3963
bmasl: criecrilabs.com * Mp: www.crllabs.com
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pa— — — — — — - — —
| Test Descrgtion Lm Lm [ o Test Methods Cate Anabyzed | By | me
“Metsty
Leaa™ 02 mor o008 e ocs 1211500 ”G
Manganese™ o7 -~ 0o oF. 008 12198460 g
Nckel™ 002 ~on o000 P 068 12nsee G
e os mol o [ -2 120800 »e
Magnesium o o 290 Flamg AAS 12200 LS4
Potassam » 5 o Flame AAS 1211000 (L
Sooum 545 o ™ Flame AsS 121200 wisa
Alumwsyey™ 19 A 10t e oS 121820 G
Cheomum' 00 o o008 P00 121800 ~e
- >>> 6nd of result set for Sample No POOTOTHE1.24 <<<
Sampie No.: POO107991.28 DateSampled: Not Supplied
Sample 1D: £PSL - 2020 - 00026 Matrix: Digestate
Vetas
Copper™ 003 5 oo P . OFS e L]
Cooum 03 "L 19 Flame 248 12000 WLSA
Leas™ 0.009 moL o008 P . 0Es 2nse »G
Mingsnese™ 008 oL com o ors 2 L]
Nche™* 0.005 o som* r.0Ls e PG
Diee 0o mor coos < 08 2nsa0 G
Vagresus © i 29 Flame AAS 120200 wsa
Potassem n ~on so* Fave MS 121020 (e
Sodum 419 5t ™ Flame AMS 121200 wsa
Algmnum®™ 1" ~ o ich.-Ccs e ~G
Chromum®* oot -t Ll P oCs 121820 Pog
>>> @nd ¢f result set foe Sampie No PO010T991.26 <<<
Sample No.: P00107991.26 OateSampled: Not Supphed
Samplo 10: EPSL - 2020 - 00026 Masrix: Digestato
Metas.
Copper* 0s . oo P08 121520 "G
Caloum 104 ~h 19 Pame A 131038 wsA
Leas™ 02 -t 0008 TP . 0FS 121820 ~e
Mangarese™ 0s —~ (1 e .ons 21820 L]
Ncher™ 001 moL o000 0. 068 20 e
Zinc*™ 63 o os oo 088 s we
Vagnesum L A 29 Fiame A4S 121200 w.sa
Potassem 24 L8 i Flave AAS 121020 wsA
Sodu= 52 = ™ Farme ARS 11200 wSA
Adaminum** 15 L os CP . CES 121820 o
Chromium™ Qo2 —r Q00 P . CES N0 PG
>>> end of rosult set for Samgio No P00I07991-26 << S
Sample No.: P00107991.27 DateSampied: Not Supplied
Weins
Copper™* 12 LY oo 9. 008 1820 o
Cotloun ] moL 1 Pame 248 1 WSA
Lesa™ 02 moL co0s o088 2nsas PO
Manganese™ 03 e oo £F. 068 121500 wg
Nockel™ 001 ~n oo e .05 121820 L]
Zinc* (1] -~ ooy - 1 121890 PG
Magrosum 55 ~or 19 Fame A5 131300 P
Potassium "w moL e Fame AAS i Sk
Sodum an oL e Flame AAS 5o i
Alurum™ 15 ~ " P . OL8 2nieo e
Checmum™ 002 - 0008 P ces 12920 ”o
23> end of rosut set for Sample No. 0010799127 << e
Sample No.: P00107991-28 DateSampled: Not Supplied
Sample ID; EPSL . 2020 - 00028 Matrix: Digestate
Vetas
Copper-* Y ™t cost P . OES e o
Caloum 122 ot e T RS e
Page 7 of 18
FN>>020037 1244505
CRI viro, * Address: 2 Berhaphil Compound 1, Berthaphil Inc. Industrial Jose X
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Test Descegton J Resuts J Unts [ L Test Methoos l Dane Anatyzed [ By [""}
“Metas
Lead™ 03 o 008 P . ots 121820 o
Masganese™ 10 - L CP.OrS 121820 "o
Nockei™ 002 ~t 0083 KP.ous 121800 it
Zine™ 08 ~ o0s* 1P -0es 121840 o
Magreswum 7 ~n bR Fame AS 12120 WSA
Porassum M ~ S0 Fame 245 121000 VosA
Sodum [SH] -t ™" Fuare AAS 121290 VLsA
Ademnum®™ b - "0 Icr.ces 121820 L]
Chromium* 0.04 -n 000 P - 08 120 La]
' >>> end of resut wnt Sor Sample No. PO0107991-28 <<«
Sample No.: P00107991-29 OateSampied Not Suppled
Sample 10: EPSL - 2020 - 00029 Matrix: Digestate
Meas
Cosper 04 oL o0 L= <] 21820 ~e
Calcrm 13 ~oL 19 Flare ALS 12ne50 wisa
Leag* 908 ~n 0008 ©P. oS a0 laa"]
Manganese™ 10 ~r ooe" P .oes 121820 PPC
Nickel*" 002 - 0.000* ©r-ccs W10 laa]
Zinc* 08 ot cos P . CES 120 o
Magnesom 7 ~on 2 Flame AAS 2 ISA
Potassum % oL o Flama AAS 2neae LSA
Sodum 849 mon bt Flame Ar8 200 s
Alumaum®™ 2% mon 10 <. 08 121550 La]
Crromiym** 00 . ooost <P ogs 121520 L]
>33 end of result sat for Sample No POO0107881.28 <<<
Sample No.: PO0107991.30 DateSampled: Neot Suppliee
Samgple 1D: EPSL - 2020 . 00030 Matriz: Digestate
“Metws-
Cogper 10 moL e ©r.oes 1210820 (]
Caicnm 100 5 1 Flame AAS 121000 WA
Leag™ o0 ~n o008 P . 0ts 121500 L]
Marganese™ 08 =r o ICP . 058 121520 G
Nockei** oo -or oo cP-Ces 12n&R "o
Znet "0 moL oo P . CES 1280 PG
Magnesum s ~or 20 Name AAS 2nee MLSA
Potasswm » o L Flare AAS 21020 Lt
Sedum N o ™ Fave S 121200 wsa
Alsmngm™* 17 o "0 ©P.ogs 121820 PO
Chromum 002 - o008 KP-oes 11820 s
»r> and of fesut sat for Sample No £00307991-30 <<< = B
Sample No.: P00107991-31 DateSampled: Not Suppiied
Sample 10: EPSL - 2020 - 00031 Matrix: Digestate
-Vetals.
Copper™ 14 moL o0 0 .ocs 121820 (]
Calcrom ] oL 190 Flame A8 2nec0 wsA
Lead™ 01 LN G o0s L=l £ 121820 laa']
Nanganese™ os ~n oo cP.0%8 121420 PG
Nockel* 002 -~ 000 TP . o8 121820 PR3
dnet 16 L A 0 r.ons EERTT) "o
Maznosum e moL 20 Pame AAS 21200 MLSA
Potassum n oL o Flame AAS 121000 wsa
Sodum 543 A ” Fame M5 a0 “.sA
Algmnum* 2 ~ 1 P . 068 131830 50
Chromium™ 0.03 —~ ooese PO
e e P -Oes s g
>>> end of result set for Sample No P00107991-31 <e< . - )
Sample No.: P00107991.32 DateSampied: Not Supplied
Sample ID: EPSL - 2020 - 00032 Matrix: Digestate
“Metals-
Cogper' 08 o oo P .06 20500 L]
Calcrum 2 m~n AP Flame ALS 121000 wsa
Page B of 15
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e S e = SO NN 2 I

Leas™ 03 - o ICP . CES 1nNsw L]
Mangesgsa™ (1] m~h ooy P OCs a0 PP
Nocke™ 002 n 0000 cP.Ors 1211809 G
Zinc™ 11 - oo P .OES 230 ]
Magnesum 75 "o 20 Pame Ass 20 NLSA
Petassus 7 ~n so Flame AAS 1248300 MLSA
Soaum s mon ”w Flame AAS 121200 MLSA
Alumnum*” " mon 1.0 LN &3 1ansco L}
Creomum** oo A 0008 <P.os 121820 »e
>>> 04 of rosult set for Sampile No POC107091.32 <<<
Sample No.: POD107991-33 DateSampled: Not Supplied
Sample 1D: EPSL - 2029 - 00033 Matrix: Digestate
Aotay-
Copper o4 5 009 P . 0es 1nas PrG
Cocum 100 oL 19 Viame 245 2000 VLA
Leag™ 008 ot 0008 P . 0ES onwae "o
Mangenase™ 0s L oo .o nrsae oG
Nckel™ 0o oL oom* . 008 121800 PPO
P 12 et Ly P08 121520 ]
Magrauum 7 e 8 - Fiame AAS 21200 wsa
Fotassum 2 =R s Furve 225 121020 WA
Sosun 51 -~ ™ Tare 445 121200 MsA
Amingm™ " ~on 1o P 0Ls 121800 ]
[ 0.0 m~oL L o8 0F8 20 G
>>> end of 1osut sot for Sample No_P00107991.33 <ex
Sample No.: PO0107991.34 DateSampled: Not Supplied
Sample 10: GPSL - 2020 - 00034 Matrix: Digestate
ety
Copper s mh o P -OCS 7 G
Caloum 88 oL 1 Flame 08 120000 MLSA
Leag™ 004 ol o008 e 1211400 g
Manganese'” 02 ~n L CP.Oes 12180 g
Nocke** 0009 ~A oo ICP . CfS 121890 %0
Zne* L ~n oo P . ces 121820 "G
Magnosium 80 ot 28 Pame MS 131200 wisa
Potmssium 2 N e Flame A8 anees MSA
Sedum 16 mpL " Flame AAS 26 MLSA
be 12 e o <P oS 121820 =
Coeomuar* 001 ~en 00084 <. 0e8 121420 ”e
>5> end of st e for Sampie o POOTOTFRI34 <ce
Sample No.: P00107991-38 DateSampled: Not $
Sample 10: EPSL - 2020 . 00035 Matvix: D
-Metas.
Capper'* 10 ~n cost CP .08 131800 "o
fm" :., A 1 Fame aas 1200 Visa
Manganese e L .08 ansee [
e o7 ~on o CP. 088 121500 st
ey 062 ~o 000 ICP.Cns 121850 P
Zines* oz - oo P . 085 121800 o
Magnesum P Py a pakten z
Potassum 28 -t s0h g nds mmmo wLSA
14 ~n 8 Fame A 121220
e s o P - 0t 121820 e
Chroerun o 003_ -~ 0008 e ocs e 40
>>> and of resut ‘G—Wm~-|* <<<
Sample No.: PO0107991.36 DaseSampled: Not Supslied
Sample ID: EPSL . 2020 - 00036 Motte: 4
Metws
Cadcs S os ~on o P .o 1anago o
b o 1o Nave M5 R A
PageSof 15
FR>>330037104455>>
] ® Address: Bidg. 2 Berthaphil Compound 1, Berdhaphil Inc. Industrial Park. Jose Abad Sanos Ave.
CRL Emmnmml o Py et u
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Test Descagton I Resuts [-uau l LN L Test Mathoos Date Anatyzes By I r ]
- = = — —
Lead" 02 A o08 L= N <1 11590 b
Mangangse™ 03 = om P -0e8 121520 PPG
Nackel** 001 ~y 0,000 ICP - CES S0 we
Zinet 08 —at 008 we.oes 120 PP
Magnesum 72 L 20 Fame A28 12ne NLSA
Potassium 2% mot son Flame AAS 2000 NLSA
Sedum 53 ot ™ Fams A8 e NLSA
Alurmanum* 1% ol o8 P . 0FS 280 »G
Cheomum** 002 moL oo oh .ot 2nsee ~e
>3 end of rosult set for Sample No POD107991.36 <<<
Sampie No.: PO0107991-37 DateSampled: Not Supplied
Sample ID: EPSL - 2020 - 00037 Matrix- Oigestate
-Vetny-
Copper™* 05 ~r o L= 121800 G
Calouss 100 oL 190 Fame 248 12 wLSA
Load™ on ol 008 P . ots e L)
Nanganoso™ 0.1 o oo 0.0 N80 ]
Nckol™ 007 ot oo CP.0LS 121520 e
2Zoac* 02 o oe" L= - £ 121800 L)
Magrewum 72 ~ 20 Flame AsS 1210 wsa
Prrassum b ~r s Fame aas 121020 VLsA
Soawn 52 A ™ Fame 2A5 a0 wsa
Adumnem** L} m~L o8 P . CES 20 G
Cheoseem™ 00 oL oo Cr-OCs nsad PPO
»>> 003 Of resut 36t for Sample No PO310T981.37 <oe
Sampie No.: PO0107991.38 DateSampled: Not Supplied
Sample 10:; EPSL - 2020 - 00038 Matrix: Digestate
Matas
Copper— 06 oL Ll KP.CES Qe g
[ 103 oL 190 Flame AAS 121900 MLSA
Lead™ 00¢ ot oo L= - 2 121500 g
Manganese* 02 5 0 P08 121800 ]
Nocker** 001 —e 060 [ 1 121500 G
anett 0s ot co L= -0 21800 g
Magnesam n o 20 Flame 245 e iSA
Potassum 24 N 0 Pame AAS 200 wsa
Sodum $19 ot e Plame AS 121200 wsa
Algmngm™* 18 = e ICP.0ES 12140 bl
w- 002 -~ 0008 KV.ons 121520 L]
55> endcf resut set ior Sampie Mo PODIOTER1-38 cue
Sample No.: P00107991-39 OateSampled: Not Seppled
Sample 10: « 2020 - 00039 Matrix: Digestato
Netus
Copper* 12 ot cost P -ocs 280 PG
Caoum " oL 1 Flame AAS 200 MLSA
Leag™ 03 e 008 or.ors 121500 ]
Manganese** o8 ~n o CP.0ts 121500 L]
Ndnﬂ.“ 002 ~r 000 ICF.Ons 11590 PG
Zine (-1 ] ~r oo P . CES 121520 L)
Magnesum 83 oL bR Fame 225 20 WiSA
Potasseam 3 N so Fare AAS 21090 [T
S00um L ~y. e Flame A0S 121220 wsa
Adaminum®* 2 ~ 0w P . oxs 12500 G
Fw: 0.0¢ ot 0o0s P . OkS [P RTY. )
»>> 6nd of sosult set for Sample No PO3107991.39 o< - B
Sample No.: P00107991.40 DateSampled: Not Supplied
Sample 10: EPSL - 2020 - 00040 Matrix: Digestate
Mecais
Copper :: m~n o0 F.ons 121820 ]
Calewm =t 1 Fame As8 121020 VLSA
Page 100115
FN>>>200371044>55>
CRLE : -MMIWCWLMR.MMMMMM:
Jnvnmr;;nmtal Cluk P Zae P2 T
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Test Descapton T—M I Unas l v l Test Mathods l Dete Anetyzed ] 8 lu‘l
- e —— o - — -
-Netois-
Loaa™ o - 0005 P -oCs 121820 Lot
Manganees'* 03 ~t om 1P . CES 121320 oo
Nackel™ oot ~ (L 5P - Cus 121520 ]
Zne 10 m~r 008 P 008 280 e
Magnesum (1] -~ 3 Fame AAS 121300 REA
Potassum Fa 5 Ll Fame 245 121020 wsA
Sodvam 560 ~n % Pams A% 12n290 i
Algrmenem®™ "W —L 1o 1P . OES Sz e
Chiomum** 0.02 oL 2008 ©P. 0 13500 FiRs
o >>> end of reslt st for Sample No. P00307991.40 <<«
Sample No.: P00107991-41 OateSampled: Not Supphed
Sample I0: EPSL - 2020 - 00041 Matrix: Digestate
Metay.
Cepper'” o8 mon oo ©r.ots 121320 o
Calcem 108 5 1 Fare ALS 121020 s
Lead™ 02 ~n 008 sty ieas o
Mangencse™ 1] ~ o008 P . CES Sk e
Nacke'" 002 -~ 0003 P - ces 137800 20x
Zine™ o7 -t 008 1P OCS e i
T L ~\ 20 Pame AAS 0 S
Potassum M N 113 Flamg AAS a0 wsA
Seaum 888 oL " Fame AAS 1w WA
¢ At e %8 e 121820 [
Crecmum® 0o neA 0008 P oS s
>>> ond of resalt set for Sample No POC107991.41 <<< =
Sample No.: PO0107991.42 DateSamplod: Not Suppli
Sample 10: EPSL - 2020 - 00042 Matrix:
Mo’ Digestote
Cogper™ 04 "ol oo P . OES i e
Cacnm 1"e moL g Nane AS ! higed
mun" e o iz e 820 L]
o 07 ~ 0% CP. 058 Bnico Sz
Nockel** oo = oo cr-cns 121890 ”o
Dinc* 11 =t ot P .0ES 121890 90
Magnesum 78 -~ e Pame AAS s iz
oA R L3 b ser Flame AAS 131000 W
Sod 620 L & " Flara AAS e —
Alumngm® 2 moL o P . 0fS S =
Creomum®® 0e ~on oo 5.0t o 24
»>> end of resalt sat for Sample N> PO0107981.£2 <<« —_—
Sample No.: P00107991-43 DsteSampled: Net
Sample ID: EPSL - 2020 . 00043 Motrix: Supples
-Metas. Digestato
Copper** os ~n Ll cr . oes 13820 "o
Caloum 103 5t 190 Pone S s bl
Loas™ coe o L P oes et o
Mangarasa™ 03 1 LLS ©r oS ki o
Nocnel™ oo "ot 000" ©r. 05 S0 )
Zne 18 = o . 08 iz i
Magresum 74 ~ 2 Flare A4S 121220 wsa
Fetsssum 2 b s Fame A8 e s
Al 632 m~L b Flame AAS i e
Cram m.-.. L] mon 1% P . 088 R R
o i ol <»- 08 21820 e
3> 680 of result set for Sample No. PO0107991.43 <4<
Sample No.: P00107991-44 DateSampled Not Supplied
Samele 10: EPSL - 2020 - 60044 R
Mews. Digestate
Caloum :: : s:. cr.Oes 131500 o
Fame 218 137000 S
Page 11 0118
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Moty
Lond™ 008 e 0008 P 08 1820 rea
i ol o8 ot oey P . OLS 121820 Lad
Nckel™ 002 ~ 000 Icr. e 12820 baa]
P 06 -t o0y 1CP - CES 121520 oo d
v 78 -t 280 Fame A$ 121220 WSsA
Porsssum » -t o Fame 248 121000 wisa
Soowm 602 L " Flame A5 W0 NLSA
o 23 oL 1o ©or.oes 12820 PG
c:;;-:nr- oo mor 2008 P L0Es 1280 L)
»>>> end of rosult set for Sample No POI10799144 cc<
Sample No.: P00107991.45 OateSampied: Not Supplied
Sample 10: EPSL - 2020 - 00045 Matrix: Digestate
Netas:
Cepper* o7 ~n o0 L= 11 121520 L]
Caloum o A 19 Fame 225 121090 LS
Lead™ 008 -t oot P -0gs s G
Masganase™ 06 - oo IcP . oes e L
Nockar o0 ot ooy P . CES s Land
2™ o7 ~n oot P -0es 210 PG
Magnesum @ mon 20 Tlame AAS e s
Potassam F mo s Nawe AAS 1210000 MLSA
Sodum 5 o ™ Plame AAS 121200 [T
Alumnues* 1" ~n o Kr. 088 121500 »G
Crromum®* oe2 —~ 0008 cr-ots 121820 Laatd
>>> end of result st % Sample No. PO010799 145 <<<
Sample No.: P00107991-46 DateSampled: Not Supplied
Sample ID: EPSL . 2020 - 00046 Matsix: Digestate
Metals.
Copoer o0 L L1 CP .08 1215320 PRG
Caloum 121 ~oL 19 Flame 225 121020 visa
Loag* 0.01 mor o0cs L=+ 2 ] une PRG
Mangasose™ 01 mon €008 TP .OkS 21820 L)
Noke™* 0.008 "ot com* or.ors 2N b
Zwc* 02 D o008t P08 21820 PG
Magrasum 74 ~h bl o Fame Ay 121230 MSA
Potassum 2% ~ s Puame AAS 121020 wsa
Sodm $32 ~n ™ Flame 40§ 12220 NLSA
Auminem** 13 =L o P . 0ES 1211520 PG
Chromium® 001 o o008 r.ors ansae laa)
22> enxd of result set for Sample No PEO17991.45 <<<
Sample No.: PO0107991.47 DateSamplod: Not Supplied
Sample 10: EPSL - 2020 - 00047 Matrix: Digestate
Meas.
Copper™ or oA 08 cr.ots 121520 L]
Calcwum © ~n 1 Viavo AAS 121020 wsa
Loas* 02 ~r oos cP.oes 121820 L4a ']
Mangarese 06 oL oo L= unsoo PG
Nockes* 0.02 mon oo P .O8s 2 "o
Zec 18 ~n or =g 1211460 »G
Vagresum 3 ~on - Flme 23 121220 WA
Poussum 28 —t s Flame AAS 121090 MSA
Somum s ~on » Flame 275 20 MLSA
Alumingm™ 2 o 1o o 0es 121560 g
Chvomum'* 00 L 0008 <P, 088 121560 L]
3> end of result set for Sample No POOI0TORIAT <ie =
Sample No.: P00107991.48 OateSampled: Not Suppled
Sample 10: EPSL - 2020 - 00048 Matrix: Digestate
Copper* o6 -~ o L= - 11 121820 g
Caloum 102 mn 19 Fame 228 2o NLSA
Page 1201 15
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Co;pomaon Tek (6345) $99-3943 * (6345) 499-6529 * (632) §552-5100 * Fax: (6345) §99-3963
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"l’ulblm J Rosuey ] Units [ wOoL ] Test Methoos l Date Araiyzed | By |-r]
Metais.
Leag™ () ~n ocs cP.ots 2180 laad
Manganese'” 09 ~on 0% ©cP.ols 121820 me
Nocke! 002 —h 000 Cr.ous 121550 0
2o o8 5 0w icr . ces 180 »o
Vagresum &2 . 2 Flame AAS 121250 WSA
Potessim » ey 0 Fame Axd 121000 wsA
Sogum 573 - ™ Flame Ais 121229 asA
Adainem®* n ~t e ICP . 068 11820 G
Chromwm 00 et 0008 KP-oes 10 PG
>>> end of result set for Sampie No PO010795148 <<<
Sample No.: PO0107991.49 DateSampled: Not Supplied
Sample 10: EPSL - 2020 - 00049 Matrix: Digestate
Mews.
Copper™ os moh oo or.ots 2820 laa)
Calcum L1 A 1o Fame AnS 121020 WA
Leag™ o1 ~on 0008 <r.ons 121420 ”c
Manganese™ 0s g oy CP. eS8 121820 ”»G
Nackel* 03 ~on o P .Ces 12ns20 PO
Zioe 18 -t 01 P - OFS 121820 ”e
Mapreswm ” ~t ] e Fame A8 e MLSA
Fotassum 2 -5 o Fame 275 121020 mia
Somem 854 A ” Famesns 120 MSA
Aminem™ L ~on e P -ocs unsas ”e
Cheomsem™ 002 o 0008 P . CES Qs L
>>> ond of 163 36t for Samgle No. POD10799149 << o
Sample No.: P00107991-50 DateSamepied: Not Supgied
Sample 10; EPSL - 2020 - 00050 Matrix: Oigostate
“Netas.
Copper os — oo P . CES 121520 »e
Caloum 97 ~ot 19 Flame A0S 1000 visA
Leas™ 005 "ot oos P . 0FS 1211500 e
Marganese™ 02 ot oo oS 2N oG
Neare 01 L s00 P .0L8 1211820 o
2o oe A o0 P Ors 121500 L]
Nagresum LX) ot 2 Fame AsS 212020 wsa
Potsssum a - 0 Fame 15 121020 wsa
Sodum s7e L W Flame S 21220 MSA
Aumnem* " oL 10 P . 0E§ 121820 P
Chsoswpm* on mon o008 or.ons 2nse L]
= T 555 end of sesult s for Sample No POG10799180 <ok L ==
Sample No.: PO0107991-51 DazeSampled: Not Supplied
Sample 1D: EPSL - 2020 - 00051 Matrix: Digestate
ety
Coppee™ 02 moL (13 P . Ges unsae Laad
Calcum 120 mon 19 Pame AAS anee wisA
Leaa™ 0 L 0008 <P . 0ES 121800 s
Vanganese' 02 ~n o cr-Oes 1211400 ]
Nockel"* ocs ~n 000 P . 0ES 121590 e ]
ne** 10 e ooy ICP . 0es 1820 L)
Magnesum n ~pL 28 Flame 2ns 120 NLSA
Potaspur 3 oL s Flams LS 29000 NLSA
Sodum 1) mn ™ Flams As 260 s
Alumagm™ 16 o " -0 2180 0
Chuﬂ-f#' : 062 ~A 0008 cP oo 121820 Laa]
2> @ng of result set for Sample No. PO0TOTER1.51 <cc o
»r» end of resut et for Lab No 07991, Tots 1o, of ¥ 51 <ex
*Reponng Lima's
“PAB approves parameters

MDL = Memod Desecsicn Limt's
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Resulls are feponed “as recoved bisis”

NO = Not Detected (Beiow Regoning Lieas)

**DLR * Detecnon Limt's for Reporting (ML x Distion Facior)

ICP - CES » nductvely Coupled Masma - Optical Emssion Spectroscopy
Analy . Asomic Y (AAS)

Test Methods for Evaluating Sobd Wastes. Vol 14, USEPA. Thed Edeon

® Address: Bldg. 2 Berthaphil Compound 1, Berthaphil lnc. Industrial Park. Jose Abad Sassos Ave.
CRL Environmental il Pt B 0 e o
Corporation Tel: (6345) 5993943 * (6345) 499-6529 * (632) 8552-5100 * Fax: (6345) £99-3963

Email: oria crilabs.com * hitp:''www.crilabs.com
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APPENDIX 3: RESIDUAL HISTOGRAM AND OBSERVED/PREDICTED SCATTER PLOT OF PMF
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APPENDIX 4: SOURCE APPORTIONMENT OF AIR PARTICULATE MATTER (EPSL-SAAPM)

SOURCE APPORTIONMENT OF AIR PARTICULATE MATTER
(EPSL-SAAPM)

US EPA PMF v5 TEST #EPSL-SAAPM.2020.001 Date of Model Run December 19, 2020
NAME EMB:Region 3

Location intercity Station, Wakas, Bocaue, Bulacan,

Period Covered Feb 7, 3018 1o Decembar 11, 2019

Sample type ‘Arr Pariiculate Malter as Total Suspended Pariicuiates (1SP), sampled in Giass fiber fiter

Number of Fiters subitted ‘51

Phase 1: PMF Model Run results T Descriptive statistics 1
= Input Data Statistcs ™~ g3 g ugim; g3 g
Species Category SIN Min 25th Median 75th tax
Tsp Strong 4 7.0432 19.2045 31.1202 39.8179 366.1678
cu Strong 9 00009 00146 00204 00292 0.0788
ca Strong 9 01752 0.4963 07591 09926 1.4598
Pb Strong 9 00003 0.0012 0.0029 0.0058 00175
Mn Strong 9 00026 0.0058 00131 00175 0.0292
Ni Strong 9 00001 0.0003 0.0004 00006 0.0088
20 Strong 9 00020 00197 00263 00328 0.1839
Mg Strong 4 07591 17517 1.9269 21094 24232
K Strong 9 03795 0.7007 0.7883 08759 10218
Na Strong 4 36494 5.9850 72696 8.3864 11.1818
Al Strong 4 00292 0.1387 01752 02920 4.0873
cr Strong 9 00003 0.0006 00006 00009 0.0020

++++ Base Run Summary ****
s

Intercept Slope SE 2 stat P Value Remarks
22.3232 0.0034 8.1283 0.0007 0.1254 0.4115 PASSED
0.0014 0.9272 0.0014 0.9862 0.0952 07551 PASSED
0.1303 0.7809 0.1463 07508 01735 0.0986 PASSED
0.0001 09713 0.0004 0.9909 0.1928 0.0485 PASSED
0.0005 0.9236 0.0024 08892 0.1068 06189 PASSED
0.0001 0.9073 0.0001 09942 03071 0.0002 PASSED
0.0178 03173 0.0095 0.4229 02191 0.0164 PASSED
05584 06528 0.2933 03327 0.1009 06888 PASSED
0.0819 1.0889 0.1052 06502 04711 0.1071 PASSED
18254 06966 1.2681 05159 0.0488 0.9998 PASSED
0.1868 0.0137 0.1142 0.0046 0.1243 0.4228 PASSED
0.0003 05058 0.0002 05953 01212 0.4545 PASSED

Resolved TSP factor sources.

Base model run number. 1 Factor 053
Number of Fpeak uns: 5 Factor 2 286
Number of factors: 6 Factor 3 433
st madeing uncertaint (0 Factor 4 6.49

Fpeak # Factor 5 176
Converged Ves Factor 6 628
Phase 2: Profiles and Contributions Tost 1 Testz Tests Testa Tests Test6
Indicator tio Factor Factor 4 Factor 5 Factor 6
vehicies only Curcr Not applicable Not applcable Not applicable Not applicable Not applicable Not applicable
vehicies only Cuilig 25% chance vehicle 25% chance vehicle 25% chanee vehice 25% chance vehicle 25% chance vehicle 25% chance vehicle
vehicies only CulNi  50% chance Gasoline vehicie (MC) Not applicable ~100% chance Diesel vehicles 25% chance Diesel vehicles Not applicable 100% chance Diesel vehicles
8B, RD only NigiAl Not applcable Not applcable Not applicable Not applcable Not applcable Not applicable
ALL Mg/Cr applicable ot applicable ot appiicable it applicable Not applicable ot appiicable
Gas(4W), BB, RD only Min/Cr 100% chance Road dust 100% chance Road dust 100% chance Road dust 100% chance Road dust 100% chance Road dust 100% chance Road dust
Gas(aw), BB, RD only Mn/Mg 25% chance Biomass. 25% chance Biomass 25% chance Biomass 25% chance Biomass 25% chance Biomass. 25% chance Biomass
88, RD only Mn/Na 25% chance Biomass buming 25% chance Biomass buming  50% chance biomass buming 25% chance Biomass buming 25% chance Biomass buming 25% chance Biomass buming
BB, RD only NalAl Not applcable Not applicable  50% chance Biomass Buming Not applcable Not applcable Not applicable
ALL except Gas (4W) Na/Cr Not applicable Not applcable Not applcable Not applcable Not applicable Not applcable
vehicies only NiCr Not applicable 25% chance vehicle 50% chance vehicle 25% chance vehicle 25% chance vehicle 25% chance vehicle
Diesel, Gasoline (4W)only ~ PbiMg  25% chance Gasoline vehicles (4W)  25% chance Gasoline vehicles (4W) Not applicable  25% chance Gasoline vehicles (4W) 25% chance Gasoline vehicles (4W) 25% chance Gasoline vehicles (4W)
88 only PbiZa 25% chance Biomass 25% chance Biomass  100% chance Biomass Buming 50% chance Biomass Buming 25% chance Biomass 50% chance Biomass Buming

M b s & Comtanrn 710 - A2I9872020- [ET——
L

d, Environmental Pollution Studies Laboratory

age 2 0 2
DIAGNOSTICS Contribution (o TSP Percentage of TSP
Porcontage TSP Blomass Buming Source Road Dust Source Vehice Emission Sources Biomass Buming Source Road Dust Source Vehicie Emssion Sources
Factor 1 053 02 (K] 07 33% 28% 39%)
Factor2 286 1.0 08 11 33% 28%
Factor 3 433 6 0 T8 36% 23%)
Factor 649 7 20 28 26% 30%
Factor 5 1.76 0.1 04 06 42% 21%
Factor 628 18 15 30 25% 24%
Highest percentage Mixed with Strong indicator for Diesel vehicles Gasoine vehides
Factor 1 Biomass Buming
Factor2 Vehide Emissions RD Gasoine (4W) vehicles 26%
Factor 3 Vehicle Emissions BB RD Diesel Vehidles Fraction of Vehicles Resolved 41% o
Factord Vehide Emissions D Gasoine & Diesel venides Ta% 0%
Factor5 Biomass Bumin RD
Faclor6 Venicle Emssions RD Gasoline & Diesel veides 3% 0%
Porcontage Sub-percentage

Blomass buming 33
OVERALL Road dust 26% — 7

Vehidle emissions 1% V /)

Diesel venicies 25% Blomass
Gasoline vehicles 3% i) Vehicie 7 burning,
TSP: Total Suspended Partculates; S/N: Signal ©o Noise Ratio; SE: Sta dard Eror, BB Biomass Buming; vehies | emissions , 33%
RD: Road Dust; 4W: Four-Wheeler vehicles; VES: Vehicle Emission Source 13% a%
Dicsel
 vehides ,
8%
7 Road dust,
26%
0-407
[Frysed by Wy . Cayetano RCh PO 2U=TI7 Date: December 28, 2020
iead, Envionmental Pollution Studies Labordtory Page 20




APPENDIX 5: TIME SERIES OF SOURCE CONTRIBUTION

Factor 1: Biomass Burning emissions mixed with Road dust

Fpeak Factor Contributions - Fpeak = -1 - Factor 1

—— Base Run Factor Contributions —— Fpeak Factor Contributions
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Factor 2:Vehicle Emissions mixed with Road dust
Fpeak Factor Contributions - Fpeak = -1 - Factor 2
——— Base Run Factor Contributions —— Fpeak Factor Contributions
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Factor 3:Vehicle Emissions (Diesel) mixed with Biomass Burning emissions and Road dust
Fpeak Factor Contributions - Fpeak = -1 - Factor 3
Base Run Factor Contributions —_— Fpeak Factor Contributions
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Factor 4:Vehicle Emissions (Diesel and Gasoline) mixed with Road dust
FDEZK Factor Contributions - FDEEK =-1-Factor4
—— Base Run Factor Contributions —— Fpeak Factor Contributions
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Factor 5: Biomass Burning emissions mixed with Road dust

Fpeak Factor Contributions - Fpeak = -1 - Factor 5

—— Base Run Factor Contributions —— Fpeak Factor Contributions
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Factor 6:Vehicle Emissions (Gasoline and Diesel) mixed with Road dust

Fpeak Factor Contributions - Fpeak = -1 - Factor 6

—— Base Run Factor Contributions ~ ——  Fpeak Factor Contributions
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