Quantitation Report (QT Reviewed)

Data Path : Z:\svoasrv\HPCHEM1\BNA_M\Data\BM083021\
Data File : BM©31969.D

Acq On : 31 Aug 2021 03:11

Operator : CG/JU

Sample 1 M3422-24MS

Misc : .

ALS Vial : 29 Sample Multiplier: 1 Manual Integrations
APPROVED

Quant Time: Aug 31 04:22:35 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_M\METHODS\SFAM-EPA-BM082821.M 8/31/2021 11:37:40 AM

Quant Title : SVOA CALIBRATION
QLast Update : Mon Aug 30 09:21:30 2021
Response via : Initial Calibration

Abundance TIC: BM031969.D\data.ms
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Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_M\Data\BM083021\
Data File : BM©31969.D

Acg On : 31 Aug 2021 @3:11

Operator : CG/3JU

Sample : M3422-24MS

Misc :

ALS vial : 29 Sample Multiplier: 1

Manual Integrations
APPROVED

Quant Time: Aug 31 04:22:35 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_M\METHODS\SFAM-EPA-BM082821.M 8/31/2021 11:37:40 AM

Quant Title : SVOA CALIBRATION
QLast Update : Mon Aug 30 ©9:21:30 2021
Response via : Initial Calibration

Abundance fon 45.00 (44.70 to 45.70): BM031969.D\data.ms
lon 77.00 (76.70 to 77.70): BM031969.D gata.ms
150000 lon 79.00 (78.70 to 79.70): BM031969.Dldiata.ms
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Time-—> 7.0 720 730 740 750 760 770 7.80 790 800 810 820 830 840 850 860 870 880 890 9.00
Abundance Scan 850 (8.087 min): BM031969.D\data.ms
41.1
2000
77.0
1000 490 1070 1210 so71
S 1 R . S e A - S
miz—> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
Abundance Scan 840 (8.028 min): BM031957.D\data.ms (-834) (-)
48.0
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121.0
77.0
370011 |, 580 || 92.9 ' 157.0 ] | C |
I||tl|'lll\‘¥\\v‘|l;l|Il(l1|||]|1I|]|111!!|||I\ll;!!l!ll!ll;lll!|Ill]||||‘l|vlrlvlIIIIIIl!l\\!
miz—-> 30 40 5 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

TIC: BM031969.D\data.ms

(14) 2,2'-oxybis(1-Chloropropane)

8.087min (+ 0.047) 0.32 ng/ul

response 2524
Ion Exp% Act$
45.00 100.00 100.00
77.00 12.80 57.46#
79.00 9.80 28.034%
0.00 0.00 0.00

SFAM-EPA-BM082821.M Tue Aug 31 05:05:29 2021 Page: 1




Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA M\Data\BM@83021\
Data File : BM@31969.D

Acq On : 31 Aug 2021 e3:11

Operator : CG/JU

Sample t M3422-24MS

Misc :

ALS vial : 29 Sample Multiplier: 1

Quant Time: Aug 31 ©4:22:35 2021

Quant Method
Quant Title
QLast Update :
Response via :

¢ Z:\SVOASRV\HPCHEM1\BNA_M\METHODS\SFAM-EPA-BM@82821.M
: SVOA CALIBRATION

Mon Aug 30 ©09:21:30 2021

Initial Calibration

Manual Integrations
APPROVED

mohammad
8/31/2021 11:37:40 AM

Abundance lon 45.00 (44.70 to 45.70): BM031969.D\data.ms
lon 77.00 (76.70 to 77.70): BM031969.D\data.ins
150000 lon 79.00 (78.70 to 79.70): BM031969.D\datd.ms
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Time-> 700 710 720 730 740 750 7.60 7.70 780 790 800 810 820 830 840 850 860 870 880 890 9.00

Abundance Scan 842 (8.040 min): BM031969.D\data.ms
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| 3700, |, 57.0 651 !1I 930 1069 | 155.0 | 2070
L R B B e e B R T T R ESLSENES—— L | £ -
miz--> 30 40 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190 200 210
Abundance Scan 840 (8.028 min): BM031957.D\data.ms (-834) (-)
44.0
5000
121.0
77.0
37.0 || |, 580 N [ 92.9 l, 157.0 ] 207.0
L L L L B e L M N—— -
miz—-> 30 40 50 60 70 80 9 100 110 120 130 140 150 160 170 180 190 200 210
TIC: BM031969.D\data.ms
(14) 2,2'-oxybis(1-Chloropropane)
8.040min (+ 0.000) 36.05 ng/ul m OQIN/J{J“
response 280702
Ion Exp% Act$
45.00 100.00  100.00
77.00 12.80 16.87#
79.00 9.80 12.344
0.00 0.00 0.00
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Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_M\Data\BM@83021\
Data File : BM@31969.D

Acq On : 31 Aug 2021 03:11

Operator : CG/JU

Sample 1 M3422-24MS
Misc : )

: . inliap- Manual Integrations
ALS vial : 29 Sample Multiplier: 1 APPROVED

Quant Time: Aug 31 ©04:22:35 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_M\METHODS\SFAM-EPA-BM@82821.M 8/31/2021 11:37:40 AM

Quant Title : SVOA CALIBRATION
QLast Update : Mon Aug 30 ©9:21:30 2021
Response via : Initial Calibration

Abundance fon 113.00 (112.70 to 113.70): BM031969.D\data.ms
12000 lon 55.00 (54.70 to 55.70): BM031969.D\data.ms
lon 56.00 (55.70 to 56.70): BM031969.D\data.ms
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2000 A;Q\
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L L B e B B B B R B R SN
Time--> 10.30 10.40 10.50 10.60 10.70 10.80 10.90 11.00 11.10 11.20 11.30 1140 11.50 11.60 11.70 11.80 11.90 12.00 12.10 12.20
Abundance Scan 1390 (11.263 min): BM031969.D\data.ms
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s000) 421 85.0
67.1
1 ‘|h L il , 193.0 207.0 221 1 S 280.9
R R L s B e e RS T ML
miz--> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
Abundance Scan 1385 (11.233 min): BM031957.D\data.ms (-1379) (-)
58.0
41.1 85.1 134
5000 :
67.0
W L, 980 207.1

R R R s i B B B LSS

miz—-> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
TIC: BM031969.D\data.ms

(34) Caprolactam

11.263min (+ 0.024) 6.13 ng/ul

response 14025
Ion Exp% Act%

113.00 100.00 100.00

55.00 194.00 140.86#

56.00 127.40 112.15 3
0.00 0.00 0.00 §

SFAM-EPA-BM@82821.M Tue Aug 31 ©5:06:22 2021 Page: 1




Quantitation Report (Qedit) j

Data Path : Z:\svoasrv\HPCHEM1\BNA_M\Data\BM@83021\
Data File : BM@31969.D

Acq On ¢ 31 Aug 2021 @3:11
Operator : CG/3JU
Sample : M3422-24MS
Misc : Manual Integrations
ALS Vvial : 29 Sample Multiplier: 1
mple Hultipller APPROVED
Quant Time: Aug 31 04:22:35 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_M\METHODS\SFAM-EPA-BM@82821.M 8/31/2021 11:37:40 AM

Quant Title : SVOA CALIBRATION
QLast Update : Mon Aug 30 ©9:21:30 2021
Response via : Initial Calibration

Abundance lon 113.00 (112.70 to 113.70): BM031969.D\data.ms
12000 lon 55.00 (54.70 to 55.70): BM031969.D\data.ms
lon 56.00 (55.70 to 56.70): BM031969.D\data.ms
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Abundance Scan 1390 (11.263 min): BM031969.D\data.ms
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m/z-—-> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280
Abundance Scan 1385 (11.233 min): BM031957.D\data.ms (-1379) (-)
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,]yl.ﬂ‘h,.yN,L,..Mq‘.‘;V15.1HQQP.H.,::.W.‘,.iu.,,“H,..l.p,.,[xu‘|‘.‘w.,<.,29Zﬂ,u.|‘..w....,‘H.,,.u|.;..“;,‘|n111
miz-> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280

TIC: BM031969.D\data.ms

(34) Caprolactam

11.263min (+ 0.024) 6.34 ng/ul m 09[0/[9(30

response 14502
Ion Exp% Act$

113.00 100.00 100.00

55.00 194.00 140.86#

56.00 127.40 112.15 )
0.00 0.00 0.00 ?F
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Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_M\Data\BM083021\
Data File : BM@31969.D

Acq On ¢ 31 Aug 2021 @3:11
Operator : CG/JU

Sample © M3422-24MS

Misc :

Manual Integrations
APPROVED

Quant Time: Aug 31 @4:22:35 2021 mohammad ;
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_M\METHODS\SFAM-EPA-BM082821 .M 8/31/2021 11:37:40 AM
Quant Title : SVOA CALIBRATION ]

QLast Update : Mon Aug 30 09:21:30 2021
Response via : Initial Calibration

ALS Vial : 29 Sample Multiplier: 1

Abundance lon 252.00 (251.70 to 252.70): BM031969.D\data.ms
lon 253.00 (252.70 to 253.70): BM031969.D\data.ms
fon 125.00 (124.70 to 125.70): BM031969.D\data.ms
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1500000
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U UL IV U SR L U L B R B I e B
Time--> 21.70 21.80 21.90 22.00 22.10 22.20 22.30 22.40 22.50 22.60 22.70 22.80 22.90 23.00 23.10 23.20 23.30 23.40 23.50 23.60 23.70
Abundance Scan 3328 (22.662 min): BM031969.D\data.ms
25D.1
1000000
126.0 207.0 ’
50.1 74.0 100.0, | 150.1 174.0 02981 )l 2811 327.0 355.0 401.1 429.1 I475.2 — 0
N N B o B B B e e L OIS A SR LS NN .-
m/z—-> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Abundance Scan 3321 (22.621 min): BM031957.D\data.ms (-3312) (-)
2591
5000
126.0 224 1
ol 579 79.1100.0, 1501%1743 200.1 2241 || 2811 312§ 355f 386.9 430.1 ,475f 59&0 -
R A L e B L e e L R - L ML LD~ AL, £ A L P S —

m/z--> 20 40 60 80 100 120 140 160 180 200 220 240 26Q’280 30Q 320 340 360 380 400 420 440 460 480 500 520 540 560
TIC: BM031969.D\data.ms
(90) Benzo (b)fluoranthene
22.662min (+ 0.047) 51.98 ng/ul

response 2300634

Ion ExXp% Act%
252.00 100.00  100.00
253.00 22.20  21.93
125.00 9.60 8.05
0.00 0.00 0.00 P
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Quantitation Report (Qedit)

Data Path : Z:\svoasrv\HPCHEM1\BNA_M\Data\BM083021\
Data File : BM@31969.D

Acq On : 31 Aug 2021 3:11

Operator : CG/JU

Sample 1 M3422-24Ms

Misc : Manual Integrations
ALS vial : 29 Sample Multiplier: 1 APPROVED

Quant Time: Aug 31 ©4:22:35 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_ M\METHODS\SFAM-EPA-BM@82821.M 8/31/2021 11:37:40 AM

Quant Title : SVOA CALIBRATION
QLast Update : Mon Aug 30 09:21:30 2021
Response via : Initial Calibration

Abundance lon 252.00 (251.70 to 252.70): BM031969.D\data.ms
lon 253.00 (252.70 to 253.70): BM031969.D\data.ms
lon 125.00 (124.70 to 125.70): BM031969.D\data.ms

2000000
1500000
1000000
500000
0
L LSV U TR AR AR B SNSRI
Time-> 2160 21.70 21.80 21.90 22.00 22.10 22.20 22.30 2240 22.50 22.60 22.70 22.80 22.90 23.00 23.10 23.20 23.30 23.40 2350 23.60
Abundance Scan 3321 (22.621 min): BM031969.D\data.ms
252.1
1000000
500000
126.0 207.1
57.1 78.9100.0, "/ 147.0 174.0 f12280 I 2811 327.0 355.1 401.0 429.1 46‘1.0 |489.2‘ |535.|2 |
UL A B B s o o e o e e L X B AR F e S S & 1 S—
miz-> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560
Abundance Scan 3321 (22.621 min): BM031957.D\data.ms (-3312) (-)
2591
5000
126.0 2241
0 | 57P 79.1100.0, ;" 150.0 174.0 200.1 224.1 || 2§m1 312.8 355.1 386.9I 430.1I 475ﬂ 5930 —
R L S B i L e L o S

m/z--> 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 ‘360 380 400 420 440 460 480 500 520 540 560
TIC: BM031969.D\data.ms
(90) Benzo (b) fluoranthene

22.621min (+ 0.006) 51.86 ng/ul m (D*?/O/kiljﬂ

response 2295255

Ion Exp% Act%
252.00 100.00  100.00
253.00 22.20  21.97
125.00 9.60 7.65#
0.00 0.00 0.00 gi
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Quantitation Report (QT Reviewed)

Data Path : Z:\svoasrv\HPCHEM1\BNA_M\Data\BM083021\
Data File : BM®@31969.D

Acg On ¢ 31 Aug 2021 ©3:11
Operator : CG/JU
Sample t M3422-24MS
Misc : ;
; . inlien: Manual Integrations
ALS vial : 29 Sample Multiplier: 1 APPROVED

Quant Time: Aug 31 04:22:35 2021 mohammad
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_M\METHODS\SFAM-EPA-BM@82821.M 8/31/2021 11:37:40 AM

Quant Title : SVOA CALIBRATION
QLast Update : Mon Aug 30 ©9:21:30 2021
Response via : Initial Calibration

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

Internal Standards

1) 1,4-Dichlorobenzene-d4 7.516 152 94284 20.000 ng/ul 0.00
20) Naphthalene-d8 10.263 136 418134 20.000 ng/ul # 0.00
38) Acenaphthene-di1e 14.151 164 314995 20.000 ng/ul 0.00
64) Phenanthrene-d1e 16.904 188 695250 20.000 ng/ul # ©.00
79) Chrysene-d12 21.115 240 764438 20.000 ng/ul # 0.00
88) Perylene-d12 23.250 264 694700 20.000 ng/ul 0.00

System Monitoring Compounds
3) 1,4-Dioxane-d8
4) Pyridine-d5
7) Phenol-ds
9) Bis-(2-Chloroethyl)eth...
11) 2-Chlorophenol-d4
15) 4-Methylphenol-d8
21) Nitrobenzene-d5
24) 2-Nitrophenol-d4
28) 2,4-Dichlorophenol-d3
31) 4-Chloroaniline-d4
46) Dimethylphthalate-d6
49) Acenaphthylene-d8
54) 4-Nitrophenol-d4
60) Fluorene-d10
65) 4,6-Dinitro-2-methylph..
73) Anthracene-die
81) Pyrene-di@
92) Benzo(a)pyrene-di2

.128 96 10797 5.284 ng/uL
528 84 60711 10.462 ng/ul
.764 99 48440 6.196 ng/ul
.863 67 159442 35.247 ng/ul
.046 132 150044 24.939 ng/ul
.222 113 98479 14.681 ng/ul
.657 128 122259 40.256 ng/ul
369 143 119856 33.347 ng/ul
.898 165 221408 30.703 ng/ul
.422 131 299487 29.442 ng/ul
.580 166 1087116 45.610 ng/ul
.839 160 1216560 43.099 ng/ul
.392 143 31791 7.369 ng/ul
.151 176 938405 44.788 ng/ul
.298 200 178517 37.368 ng/ul
.010 188 1575002 47.727 ng/ul
.316 212 1828206 51.059 ng/ul
.121 264 1765660 48.360 ng/ul

O WOWOoNOO WW

el Y Y Oy
VNV L_WW®
COPPIPOORPOOOOPPO®®
(]
S

[ ]
w

Target Compounds Qvalue
2) 1,4-Dioxane .164 88 11194 4.544 ng/ulL 91
5) Pyridine .546 79 66203 11.097 ng/ul 94
6) Benzaldehyde .675 77 188361 53.218 ng/ul 96
8) Phenol 734 94 52992 6.736 ng/ul 99
10) Bis(2-Chloroethyl)ether .957 93 219158 36.574 ng/ul 90
12) 2-Chlorophenol .081 128 153967 25.628 ng/ul 95
13) 2-Methylphenol .957 108 109653  18.077 ng/ul 99
14) 2,2'-oxybis(1-Chloropr... 8.040 45 280702m > 36.047 ng/ul > Oqloilgl:ja
16) Acetophenone 328 105 388363 36.967 ng/ul 98

17) N-Nitroso-di-n-propyla... 316 70 200484 39.116 ng/ul 94
18) 4-Methylphenol .287 108 103004 15.291 ng/ul 97
19) Hexachloroethane .557 117 98576 38.303 ng/ul 86
22) Nitrobenzene .704 77 298737 38.963 ng/ul 98

228 82 564121 39.976 ng/ul# 96
398 139 126196 33.705 ng/ul# 95

23) Isophorone
25) 2-Nitrophenol

O WWWWOOOOWOMWNNNND W W

26) 2,4-Dimethylphenol .469 107 150587 19.758 ng/ul 99

27) Bis(2-Chloroethoxy)met... .704 93 327917 39.201 ng/ul 99

29) 2,4-Dichlorophenol .928 162 216674 31.589 ng/ul 97

30) Naphthalene 10.316 128 801189 38.275 ng/ul 29 :
32) 4-Chloroaniline 10.445 127 296467 29.217 ng/ul 99 é?
33) Hexachlorobutadiene 10.587 225 174788 38.412 ng/ul 99

34) Caprolactam 11.263 113 14502m> 6.343 ng/uls>  oqloll}iu

35) 4-Chloro-3-methylphenol 11.575 107 220557 30.662 ng/ul 98

SFAM-EPA-BM@82821.M Tue Aug 31 ©5:08:04 2021 1




Quantitation Report (QT Reviewed)

Data Path : Z:\svoasrv\HPCHEM1\BNA_M\Data\BM083021\
Data File : BM@31969.D

Acq On ¢ 31 Aug 2021 ©3:11
Operator : CG/JU
Sample 1 M3422-24MS
Misc : )
3 . inliap- Manual Integrations
ALS Vial : 29 Sample Multiplier: 1 APPROVED

Quant Time: Aug 31 €4:22:35 2021 mohammad %
Quant Method : Z:\SVOASRV\HPCHEM1\BNA_M\METHODS\SFAM-EPA-BM@82821.M 8/31/2021 11:37:40 AM |

Quant Title : SVOA CALIBRATION

QLast Update : Mon Aug 30 ©9:21:30 2021
Response via : Initial Calibration
Compound R.T. QIon Response Conc Units Dev(Min)
36) 2-Methylnaphthalene 11.934 142 651703 39.487 ng/ul 99
37) 1-Methylnaphthalene 12.157 142 633436 37.681 ng/ul 100
39) 1,2,4,5-Tetrachloroben... 12,310 216 371710 41.109 ng/ul 99
40) Hexachlorocyclopentadiene 12.281 237 155783 32.009 ng/ul 100
41) 2,4,6-Trichlorophenol 12.563 196 229998 37.969 ng/ul 98
42) 2,4,5-Trichlorophenol 12.639 196 255010 38.766 ng/ul 98
43) 1,1'-Biphenyl 12.975 154 909303 41.039 ng/ul 97
44) 2-Chloronaphthalene 13.0160 162 722410 41.154 ng/ul 99
45) 2-Nitroaniline 13.239 65 231442 47.857 ng/ul 98
47) Dimethylphthalate 13.628 163 1083611 46.301 ng/ul 99
48) 2,6-Dinitrotoluene 13.751 165 232891 50.441 ng/ul 97
50) Acenaphthylene 13.869 152 1124020 43.276 ng/ul 99
51) 3-Nitroaniline 14.080 138 195261 45.191 ng/ul 94
52) Acenaphthene 14.216 153 812075  43.050 ng/ul 99
53) 2,4-Dinitrophenol 14.298 184 115701 35.840 ng/ul 93
55) 4-Nitrophenol 14.410 109 30633 7.691 ng/ul 84
56) Dibenzofuran 14.551 168 1230789 44.242 ng/ul 97
57) 2,4-Dinitrotoluene 14.551 165 352827 50.950 ng/ul# 85
58) 2,3,4,6-Tetrachlorophenol 14.786 232 242968 41.144 ng/ul# 100
59) Diethylphthalate 15.004 149 1160334 48.509 ng/ul 98
61) Fluorene 15.210 166 1099301 46.702 ng/ul 98
62) 4-Chlorophenyl-phenyle... 15.210 204 554349 45.984 ng/ul 100
63) 4-Nitroaniline 15.257 138 202716 52.376 ng/ul# 82
66) 4,6-Dinitro-2-methylph... 15.316 198 174241  37.510 ng/ul# 99
67) N-Nitrosodiphenylamine 15.433 169 968950 48.530 ng/ul 98
68) 4-Bromophenyl-phenylether 16.104 248 349943 49.117 ng/ul 97
69) Hexachlorobenzene 16.2106 284 409785 49,538 ng/ul 96
70) Atrazine 16.404 200 383260 50.947 ng/ul 98
71) Pentachlorophenol 16.563 266 212751 39.330 ng/ul 97
72) Phenanthrene 16.951 178 1822342 47.991 ng/ul 99
74) Anthracene 17.045 178 1879329 48.359 ng/ul 98
75) 1,2,3,4-Tetrachloroben... 12.928 216 380680 42.076 ng/ulL 98
76) Pentachlorobenzene 14.469 25@ 426850 44,972 ng/ul 929
77) Carbazole 17.321 167 1686731 47.423 ng/ul 99
78) Di-n-butylphthalate 17.892 149 2176170 53.394 ng/ul 99
80) Fluoranthene 18.974 202 2262939 52.012 ng/ul# 94
82) Pyrene 19.339 202 2351384  51.846 ng/ul 95
83) Butylbenzylphthalate 20.262 149 1043080 57.669 ng/ul 99
84) 3,3'-Dichlorobenzidine 21.039 252 429577 24.961 ng/ul 98
85) Benzo(a)anthracene 21.098 228 2313834 48.660 ng/ul 99
86) Bis(2-ethylhexyl)phtha... 21.045 149 1637482 56.135 ng/ul# 96
87) Chrysene 21.151 228 2226148 48.673 ng/ul 99
89) Di-n-octyl phthalate 21.898 149 2797460 59.025 ng/ul 100
90) Benzo(b)fluoranthene 22.621 252 2295255m = 51.857 ng/ul > OQ/Mh\j\j
91) Benzo(k)fluoranthene 22.662 252 2300634 53.691 ng/ul 98
93) Benzo(a)pyrene 23.162 252 1966510 49.202 ng/ul 98
94) Indeno(1,2,3-cd)pyrene 25.368 276 2177541  42.568 ng/ul 96
95) Dibenzo(a,h)anthracene 25.374 278 1878454 43.663 ng/ul 97
96) Benzo(g,h,i)perylene 26.003 276 1723900 40.697 ng/ul 96
(#) = qualifier out of range (m) = manual integration (+) = signals summed
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