Quantitation Report (QT Reviewed)

Data Path : Z:\svoasrv\HPCHEM1\BNA_G\Data\BG@81121\

Data File : BG©49803.D

Acq On : 12 Aug 2021 1:12

Operator : CG/JU

Sample 1 M3287-04

Misc

ALS Vial : 22 Sample Multiplier: 1 Manual Integrations
APPROVED

Quant Time: Aug 12 02:40:15 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG080421.M
Quant Title : SVOA CALIBRATION

QLast Update : Tue Aug 10 16:55:58 2021
Response via : Initial Calibration

Abundance TIC: BG049803.D\data.ms
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Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_G\Data\BG@81121\
Data File : BG@49803.D

Acqg On : 12 Aug 2021 1:12

Operator : CG/JU

Sample : M3287-04

Misc

ALS Vvial : 22 Sample Multiplier: 1

Quant Time: Aug 12 02:40:15 2021

Quant Method :

Quant Title

QLast Update :

Response via

Abundance

1500

1000

500

0

Z :\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG088421.M
: SVOA CALIBRATION

Tue Aug 10 16:55:58 2021

: Initial Calibration

lon 96.00 (95.70 to 96.70): BG049803.D\data.ms
lon 64.00 (63.70 to 64.70): BG049803.D\data.ms
lon 34.00 (33.70 to 34.70): BG049803.D\data.ms

I 124 | |

Manual Integrations
APPROVED

mohammad
8/12/2021 1:35:01 PM

A A A Wt A s s S s e B B I L B LY B
I | I I I I T I I 1 I T I I 1 I I I I I I

Time-> 240 250 260 270 280 290 300 310 320 330 340 350 360 3.70 380 390 4.00 4.10 420 430 440

Abundance Scan 64 (3.414 min): BG049803.D\data.ms
49.0 96.2
1000
500 642
miz—-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Abundance Scan 65 (3.419 min): BG049794.D\data.ms (-61) (-)
64.2 96.3
5000
46.1
L \ it s
L e L e [ e L L AL A
miz--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
TIC: BG049803.D\data.ms
(3) 1,4-Dioxane-d8 (S)
3.414min (+ 0.001) 2.53 ng/ul
response 1650
Ion Exp% Act%
96.00 100.00 100.00
64.00 74.10 42.63#%
34.00 0.00 0.00
0.00 0.00 0.00
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Data Path :
Data File
Acq On
Operator
Sample
Misc

ALS vial

Quant Time:

Quant Method :

Quant Title

QLast Update :
Response via :

: 22

Quantitation Report (Qedit)

Z:\svoasrv\HPCHEM1\BNA_G\Data\BG081121\

: BGO49803.D
: 12 Aug 2021 1:12
: CG/IU
1 M3287-04
Sample Multiplier: 1

Aug 12 02:40:15 2021
Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG@80421.M
: SVOA CALIBRATION

Tue Aug 10 16:55:58 2021

Initial Calibration

Manual Integrations
APPROVED

mohammad
8/12/2021 1:35:01 PM i

Abundance lon 96.00 (95.70 to 96.70): BG049803.D\data.ms
lon 64.00 (63.70 to 64.70): BG049803.D\data.ms
lon 34.00 (33.70 to 34.70): BG049803.D\data.ms
1500
3414
1000
500
I
o | 128 | 1
e L L o e e S L N L LN L R
Time-> 240 250 260 270 280 290 3.00 310 320 3.30 340 350 3.60 370 380 390 400 410 420 430 440
Abundance Scan 64 (3.414 min): BG049803.D\data.ms
49.0 96.2
1000
500 64.2
m/z--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
Abundance Scan 65 (3.419 min): BG049794.D\data.ms (-61) (-)
64.2 96.3
5000
46.1
| ml 34?1 384.3
L T e S LA N o e B e S SO I
miz--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380
TIC: BG049803.D\data.ms
(3) 1,4-Dioxane-d8 (S)
. | 9!
3.414min (+ 0.001) 2.91 ng/uL m gﬂ(ﬂ
response 1896
Ion Exp% Act%
96.00 100.00 100.00
64.00 74.10 42.63#
34.00 0.00 0.00
0.00 0.00 0.00
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Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_G\Data\BGo81121\
Data File : BGO49803.D

Acg On ¢ 12 Aug 2021 1:12
Operator : CG/JU

Sample : M3287-04

Misc

Manual Integrations
APPROVED

ALS Vial : 22 Sample Multiplier: 1
Quant Time: Aug 12 02:40:15 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG086421.M ‘
Quant Title : SVOA CALIBRATION

QLast Update : Tue Aug 10 16:55:58 2021
Response via : Initial Calibration

Abundaéwézgo lon 84.00 (83.70 to 84.70): BG049803.D\data.ms
lon 56.00 (55.70 to 56.70): BG049803.D\data.ms
fon 54.00 (53.70 to 54.70): BG049803.D\data.ms
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Time—> 290 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 460 470 480
Abundance Scan 134 (3.825 min): BG049803.D\data.ms
40.1 49.1 84.0

500
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m/z—-> 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94

Abundance Scan 137 (3.842 min): BG049794.D\data.ms (-134) (-)
84.2

56.3
5000 521

822
3 38.1 421 66.0 760 792 ! ]

T H‘w,”‘piululw,”.b,np“.q;”,w.”|.H.M.”ﬂ”uw.u,“‘”,uzw.”,“.n,”‘wyu.“..w.u‘“.”‘”.w,H‘“‘,w.“,w.”,Hnw,u«p,u‘u,qiu‘“,u,‘.q

miz—> 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94
TIC: BG049803.D\data.ms

(4) Pyridine-d5 (S)

3.825min (-0.017) 0.14 ng/ul

response 264
Ion Exp% Act%
84.00 100.00 100.00
56.00 58.90 0.00#
54.00 36.30 0.004%
0.00 0.00 0.00 §

SFAM-EPA-BGR80421.M Thu Aug 12 ©3:06:38 2021 Page: 1




Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_G\Data\BG@81121\
Data File : BGO495803.D

Acq On : 12 Aug 2021 1:12

Operator : CG/JU

Sample : M3287-04

Misc

ALS vial : 22 Sample Multiplier: 1 Manual Integrations
APPROVED

Quant Time: Aug 12 02:40:15 2021 mohammad

Quant Method : Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG@80421.M

Quant Title : SVOA CALIBRATION

QLast Update : Tue Aug 10 16:55:58 2021
Response via : Initial Calibration

Abundasnézgo lon 84.00 (83.70 to 84.70): BG049803.D\data.ms
lon 56.00 (55.70 to 56.70): BG049803.D\data.ms
lon 54.00 (53.70 to 54.70): BG049803.D\data.ms
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Time--> .
Abundance Scan 140 (3.860 min): BG049803.D\data.ms
84.2
2000
56.1
40.0
m/z—> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
Abundance Scan 137 (3.842 min): BG049794.D\data.ms (-134) (-)
84.2
56.3
5000
38,?!],1,11‘,,],,
m/z--> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420
TIC: BG049803.D\data.ms
(4) Pyridine-d5 (S)
3.860min (+ 0.018) 3.44 ng/ul m %X‘QIQ\
response 6724 Oq
Ion Exp% Act%
84.00 100.00 100.00
56.00 58.90 40.64%
54.00 36.30 20.67#
0.00 0.00 0.00 %

SFAM-EPA-BGO80421.M Thu Aug 12 03:07:13 2021 Page: 1




Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_G\Data\BG@81121\
Data File : BGO49803.D

Acqg On : 12 Aug 2021 1:12

Operator : CG/JU

Sample : M3287-04

Misc :

ALS vial : 22 Sample Multiplier: 1 Manual Integrations

APPROVED

Quant Time: Aug 12 02:40:15 2021

mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG080421.M 8/12/2021 1:35:01 PM
Quant Title : SVOA CALIBRATION

QLast Update : Tue Aug 10 16:55:58 2021
Response via : Initial Calibration

Abundance lon 143.00 (142.70 to 143.70): BG049803.D\data.ms
10000 lon 113.00 (112.70 to 113.70): BG049803.D\data.ms

lon 41.00 (40.70 to 41.70): BG049803.D\data.ms

lon 42.00 (41.70 to 42.70): BG049803.D\data.ms
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Time—> 13.90 14.00 14.10 14.20 14.30 14.40 14.50 14.60 14.70 14.80 14.90 15.00 15.10 15.20 15.30 1540 15.50 15.60 15.70 15.80 1590

pwwvmwﬁvwﬂm@wéLﬂuN%mﬁélméxméQnﬁifﬁ\

Abundance Scan 2020 (14.904 min): BG049803. D\data.ms
69.2 118.2 143.2
5000
85.2
41.1 541 972
155.2 1703
Il 62% . 760 o912 1L 121312?2 1 )
\,l,,‘,‘ Lt H e e e e e e e
miz—-> 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175
Abundance Scan 2019 (14.898 min): BG049794.D\data.ms (-2013) (-)
69.3 118.2 143.2
5000 413 85.2
H 52.1 631' 97.2
miz--> 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175

TIC: BG049803.D\data.ms

(54) 4-Nitrophenol-d4 (S)

14.904min (+ 0.007) 8.88 ng/ul

response 10424

Ion Exp% Act%
143.00 100.00 100.00
113.00 107.70 109.33
41.00 45.40 45.88
42.00 26.90 27.86

SFAM-EPA-BGO80421.M Thu Aug 12 03:07:31 2021 Page: 1




Data Path :
Data File
Acg On
Operator
Sample
Misc

ALS Vial

Quant Time:

Quant Method :

Quant Title

QLast Update :
Response via :

Quantitation Report (Qedit)

Z:\svoasrv\HPCHEM1\BNA_G\Data\BG081121\

: BG@49803.D
: 12 Aug 2021
: CG/IU

: M3287-04

1:12

: 22 Sample Multiplier: 1

Aug 12 02:40:15 2021

Z :\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG080421.M
: SVOA CALIBRATION

Tue Aug 10 16:55:58 2021

Initial Calibration

Manual Integrations
APPROVED

mohammad
8/12/2021 1:35:01 PM

Abundance lon 143.00 (142.70 to 143.70): BG049803.D\data.ms
10000 Jon 113.00 (112.70 to 113.70): BG049803.D\data.ms
lon 41.00 (40.70 to 41.70): BG049803.D\data.ms
lon 42.00 (41.70 to 42.70): BG049803.D\data.ms
8000
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4000
2000
0 Aa m@MﬁJ&wm%Nwﬂ Danea A AR AR A AW % Ay
o AR T e s B N UML) I I BN SUASSLS SIS SURSULE I
Time-> 13.90 14.00 14.10 14.20 14.30 14.40 14.50 14.60 14.70 14.80 14.90 15.00 15.10 15.20 15.30 1540 1550 15.60 15.70 15.80 15.90
Abundance Scan 2020 (14.904 min): BG049803.D\data.ms
6%2 118.2 143.2
5000
41, 85.2
! 54.1 97.2
: 155.2 170.3
ul ‘1 | |‘10 ’ 62;% ‘ | 7610 912 [N 12131272 11 Ll
e b e e e e e b e e e e e
m/z--> 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175
Abundance Scan 2019 (14.898 min): BG049794.D\data.ms (-2013) (-)
69.3 118.2 143.2
2
5000 413 85
‘ ‘ 52.1 63.1 97.2
m/z—-> 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175

TIC: BG049803.D\data.ms

(54) 4-Nitrophenol-d4 (S)

_ | %)
14.904min (+ 0.007) 9.31 ng/ul m %{}ﬂ
response 10921

Ion Exp% Act%
143.00 100.00 100.00
113.00 107.70 109.33

41.00 45.40 45.88
42.00 26.90 27.86

SFAM-EPA-BGO80421.M Thu Aug 12 03:07:48 2021
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Quantitation Report (Qedit)

{
i
i
i

Data Path : Z:\svoasrv\HPCHEM1\BNA_G\Data\BGe81121\
Data File : BG@49803.D

Acq On : 12 Aug 2021 1:12
Operator : CG/JU

Sample : M3287-04

Misc :

Manual Integrations
APPROVED

Quant Time: Aug 12 ©2:40:15 2021 mohammad |
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG0G80421.M
Quant Title : SVOA CALIBRATION ]

QLast Update : Tue Aug 10 16:55:58 2021
Response via : Initial Calibration

ALS vial : 22 Sample Multiplier: 1

Abundance lon 252.00 (251.70 to 252.70): BG049803.D\data.ms
200000 lon 253.00 (252.70 to 253.70): BG049803.D\data.ms
lon 125.00 (124.70 to 125.70): BG049803.D\data.ms

150000 23.974

100000
50000
o AN
e B S
Time-> 22.90 23.00 23.10 2320 23.30 23.40 23.50 23.60 23.70 23.80 23.90 24.00 24.10 24.20 24.30 24.40 24.50 24.60 24.70 24.80 24.90
Abundance Scan 3564 (23.974 min): BG049803.D\data.ms
25p.3
100000
50000
553 752 99.2 1262 4503 1742 2002 2243 “m, 281.3302.1 327.3 35543753 4103 443.6 534.4
A T L L AR e | LRS- DL L ULl ia A RS AL S R L c
miz—> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540
Abundance Scan 3573 (24.026 min): BG049794.D\data.ms (-3566) (-)
250.3
5000
571 85210571262 1502 174.1 200.1 224.2 'MJ 295.3 355.1 403.1
R e B T 2 L S S
miz—-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540

TIC: BG049803.D\data.ms

(91) Benzo (k) fluoranthene

23.974min (-0.046) 42.78 ng/ul

response 438333
Ion Exp$% Act$
252.00 100.00 100.00
253.00 22.30 23.76
125.00 4.80 4.59
0.00 0.00 0.00 %

SFAM-EPA-BGO80421.M Thu Aug 12 03:08:06 2021 Page: 1




Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_G\Data\BGe81121\

Data File : BG049803.D

Acg On : 12 Aug 2021 1:12

Operator : CG/JU

Sample ¢ M3287-04

Misc : :

ALS Vial : 22 Sample Multiplier: 1 Manual Integrations
APPROVED

Quant Time: Aug 12 ©2:40:15 2021

Quant Method :

Quant Title

QLast Update :

Response via

Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG080421.M
: SVOA CALIBRATION

Tue Aug 10 16:55:58 2021

: Initial Calibration

mohammad
8/12/2021 1:35:01 PM

Abundance lon 252.00 (251.70 to 252.70): BG049803.D\data.ms
lon 253.00 (252.70 to 253.70): BG049803.D\data.ms
lon 125.00 (124.70 to 125.70): BG049803.D\data.ms
150000
100000
50000
0 +-1-\2ad @A
I I T LAt T L S S
Time—> 23.10 23.20 23.30 23.40 23.50 23.60 23.70 23.80 23.90 24.00 24.10 24.20 24.30 24.40 24.50 24.60 24.70 24.80 24.90 25.00 25.10
Abundance Scan 3574 (24.033 min): BG049803.D\data.ms
250.3
50000
911 792972 1262 4495 4745 2002 2242 “um 281.33003 327.3 3551 3831 4104 4404 466.3 490.3
R e A R T L L R . Sl E M S
miz—-> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
Abundance Scan 3573 (24.026 min): BG049794 D\data.ms (-3566) (-)
25?3
5000
571 852 10571262 1502 174.1 2001 224.2 &J 2953 355.1 403.1 y
R L e R i A I L
miz—> 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500
TIC: BGO49803 D\data ms
(91) Benzo (k) fluoranthene

SFAM-EPA-BGO80421.M Thu Aug 12 ©3:08:46 2021

24.033min (+ 0.012) 14.55 ng/ul m

gl Al

response 149099
Ion Exp% Act%
252.00 100.00 100.00
253.00 22.30 28.03%
125.00 4.80 5.68
0.00 0.00 0.00

Page: 1




Quantitation Report (QT Reviewed)

Data Path : Z:\svoasrv\HPCHEM1\BNA_G\Data\BG081121\
Data File : BGO49803.D

Acq On : 12 Aug 2021 1:12
Operator : CG/JU

Sample : M3287-04

Misc :

Manual Integrations
APPROVED

ALS vial : 22 Sample Multiplier: 1

Quant Time: Aug 12 02:40:15 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG080421.M
Quant Title : SVOA CALIBRATION

QLast Update : Tue Aug 10 16:55:58 2021
Response via : Initial Calibration

Compound R.T. QIon Response Conc Units Dev(Min)

Internal Standards

1) 1,4-Dichlorobenzene-d4 8.037 152 30445 20.000 ng/ul 0.00
20) Naphthalene-d8 10.856 136 137711 20.000 ng/ul 0.00
38) Acenaphthene-d10 14.692 164 92493 20.000 ng/ul 0.00
64) Phenanthrene-d1e 17.442 188 176095 20.000 ng/ul 0.00
79) Chrysene-d12 21.724 240 146969  20.000 ng/ul  0.00
88) Perylene-di2 25.014 264 157868 20.000 ng/ul 0.02
System Monitoring Compounds jL]
3) 1,4-Dioxane-d8 3.414 96 1896m 2.912 ng/uL { ©.0 9?177}
4) pyridine-ds 3.860 84 5724@§ 3.441 ng/ul a.gg} k!
7) Phenol-d5 7.203 99 32016 11.587 ng/ul 0.
9) Bis-(2-Chloroethyl)eth... 7.355 67 18069  11.385 ng/ul ©.00
11) 2-Chlorophenol-d4 7.567 132 24907 12.595 ng/ul 0.00
15) 4-Methylphenol-d8 8.747 113 23870 11.330 ng/ul ©0.00
21) Nitrobenzene-d5 9.212 128 14302 13.184 ng/ul 0.00
24) 2-Nitrophenol-d4 9.928 143 17766 14.341 ng/ul -e0.01
28) 2,4-Dichlorophenol-d3 10.480 165 30746 13.162 ng/ul 0.00
31) 4-Chloroaniline-d4 10.992 131 21543 €.737 ng/ul 0.00
46) Dimethylphthalate-d6 14.087 166 104473 14.393 ng/ul 0.00
49) Acenaphthylene-d8 14.381 160 127240 14.734 ng/ul  0.00 6%/9/24
54) 4-Nitrophenol-da 14.904 143 10921n°  9.306 ng/ul > e.ae::’(jl(
60) Fluorene-di1@ 15.685 176 91745 14.705 ng/ul ©0.00
65) 4,6-Dinitro-2-methylph... 15.809 200 6736 5.683 ng/ul 9.00
73) Anthracene-die 17.541 188 127860 15.382 ng/ul ©.00
81) Pyrene-die 19.832 212 133630 16.502 ng/ul 0.00
92) Benzo(a)pyrene-di2 24.785 264 130095 15.040 ng/ul 0.02
Target Compounds Qvalue
16) Acetophenone 8.871 15 5551 1.588 ng/ul# 85
30) Naphthalene 10.909 128 57589 8.008 ng/ul 97
36) 2-Methylnaphthalene 12.519 142 31368 5.696 ng/ul 99
37) 1-Methylnaphthalene 12.736 142 14579 2.721 ng/ul 93
43) 1,1'-Biphenyl 13.517 154 15072 2.187 ng/ul 94
50) Acenaphthylene 14.416 152 46048 5.652 ng/ul 98
52) Acenaphthene 14.757 153 37160 6.385 ng/ul 93
56) Dibenzofuran 15.086 168 89036 11.028 ng/ul 29
61) Fluorene 15.738 166 35039 5.337 ng/ul# 80
72) Phenanthrene 17.483 178 193232 20.732 ng/ul 98
74) Anthracene 17.577 178 80631 8.648 ng/ul 98
77) Carbazole 17.847 167 24375 2.926 ng/ul 97
80) Fluoranthene 19.498 202 436156 43.644 ng/ul 99
82) Pyrene 19.862 202 361263 36.244 ng/ul 99
85) Benzo(a)anthracene 21.706 228 206776 21.429 ng/ul 97
87) Chrysene 21.777 228 256788 28.494 ng/ul 96
90) Benzo(b)fluoranthene 23,974 252 438333 42.481 ng/ul 97 gﬁbfﬁtzj
91) Benzo(k)fluoranthene 24.033 252  149099m> 14.553 ng/ul > :FJ
93) Benzo(a)pyrene 24.867 252 227890 25.088 ng/ul 96 ‘
94) Indeno(1,2,3-cd)pyrene 28.779 276 247468 20.760 ng/ul 98 L
95) Dibenzo(a,h)anthracene 28.814 278 59036 5.937 ng/ul# 87
96) Benzo(g,h,i)perylene 29.966 276 207295 20.912 ng/ul# 90

SFAM-EPA-BGO80421.M Thu Aug 12 ©03:09:57 2021 1




Quantitation Report (QT Reviewed)

Data Path : Z:\svoasrv\HPCHEMI\BNA_G\Data\BG081121\
Data File : BGO49803.D

Acq On : 12 Aug 2021 1:12

Operator : CG/JU

Sample : M3287-04
Misc : Manual Integrations
ALS vial : 22  Sample Multiplier: 1

ampte futtip APPROVED

Quant Time: Aug 12 02:40:15 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_G\METHODS\SFAM-EPA-BG@80421 .M 8/12/2021 1:35:01 PM

Quant Title : SVOA CALIBRATION
QLast Update : Tue Aug 10 16:55:58 2021
Response via : Initial Calibration

Compound R.T. QIon Response Conc Units Dev(Min)

(#) = qualifier out of range (m) = manual integration (+) = signals summed
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