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| TOTALENERGIES IS COMMITTED TO OPERATING IN A MANNER THAT SHOWS
RESPECT TO THE ENVIRONMENT. THIS QUOTE FROM TOTALENERGIES 2020
REPORT CAPTURES HER THOUGHTS ON ENVIRONMENTAL PERTURBATION FROM

OIL SPILLS.....

| 'The impacts of oil spills are not solely limited to the direct effect on the ecosystem; it devastatingly
affects social welfare and aggravates poverty, social conflict, population displacement, and
production reduction in communities where they occur’.

1 “Oil spillage in oil-producing communities in the Niger Delta region is aggravated by recurrent pipeline
vandalism. This vandalism had resulted in significant negative socioeconomic and environmental
problems in the region with serious effects on human lives and farmlands’.



Difficult Terrain During Environmental Cleanup
Oil Resurgence Post Pipeline Repair
Community Disturbance Post Repair
?| Environmental Bioremediation

?| Post Cleanup Certification

?| Current Bioremediation Techniques




Slow Degradation Rates

Toxic Contaminants

Limited Microbial Activity

Site-Specific Challenges



Innovative Solutions for Environmental Cleanup
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E-Safe and Sheen magic are hydrocarbon degradation assisting
compound made from natural products making them practically non-
toxic to the environment.



TPH VALUES IN UNTREATED
CONTAMINATED SOIL



Injection Date : 17/08/2023 10:42:17 AM Injection Date : 17/08/2023 10:42:17 AM
Sample Name : Sandy+Clay soil Location : Vial 1 Sample Name : Sandy+Clay soil Location : Vial 1
Acg. operator . ARALS6S Inj = 1 Acq. operator : ARALS6S I L

Inj Volume : 1 pl Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2 .M
Last Changed : 17/04/2023 09:51:36 AM by ARALS6ES Last Changed + 1770472023 09:51:36 AM by ARALSES

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023)
3500 3500

3000 3000

solvent Peak
solvent Peak

2500 2 ‘ . 2500
2000 2000

1500 ' ’ 1500

1000 - 1000

500 " s 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after O weeks with Oml E-Safe 21,701.67

PPM
0.00 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM : Injection Date : 02/09/2023 12:52:33 PM . .

Sample Name : Sandy+Clay soil Location : \1a1 1 Sample Name : Sandy+Clay soil Locat}oq - V131 1
. e Inj : . nj

Acq. operator . ARALS6S5 Ini Volume : 1yl Acq. operator * ARALS65 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed + 17/04/2023 09:51:36 AM by ARALS6S Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) PJorn],. FID, 1 A Front Signal (Dr Nonso 02/09/2023)

500 3500

solvent Peak

3000

solvent Peak

2500 g : . 2500
2000 2000
1500 ‘ ' ' 1500
1000 o 1000~

500 : 0 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 6 weeks with Oml E-Safe 19653.68

PPM
9.44 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 25/09/2023 8:34:52 AM ) )

Sample Name : Sandy+Clay soil Location : Vla] ! Sample Name : Sandy+Clay soil Locat}oq : V1a1 L
5 L Epe Inj : " nj

Acq. operator + ARALS6S Inj Volume : 1 pl Acg. operator : ARALSGS Tnj Volude = 1 i

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed + 17/04/2023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Pdorﬂq_. FID. 1 A Front Signal (Dr Nenso 25/09/2023)

3500 3500+

3000 3000

solvent Peak
solvent Peak

2500 g : _ 2500°
2000 2000

1500 : - 1500

1000 - 1000

500 Y ’ o 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 8 weeks with Oml E-Safe 18944.40

PPM
12.71 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 09/10/2023 8:34:52 AM ;
Sample Name : Sandy+Clay soil Location : Vial 1 Sample Name : Sandy+Clay soil Lucat}ur]

; o Inj. = X Acq. operator : ARALS6S . nJ -
Acq. operator : ARALS6S Inj Volume : 1 pl Inj Volume :

Method : C:/HPCHEM/1/METHODS/TPH-2.M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed : 17/04/2023 09:51:36 AM by ARALS6S Last Changed : 17/04/2023 09:51:36 AM by ARALS56S5

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) MNorm: FID. 1 A Front Signal (Dr Nonso 09/10/2023)

T

3500 3500

3000 3000

solvent Peak
“solvent Peak

TIIIITIIII

[
Lh
=

2500

2000

1500

1000

500

;
:

]
L=

min.

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 10 weeks with Oml E-Safe 18001.96

PPmM
17.05 % TOTAL DEGRADATION ACHIEVED




CONTROL CONTAMINATED
SOIL



Injection Date : 17/08/2023 10:42:17 AM Injection Date : 17/08/2023 10:19:58 AM ) )

Sample Name : Sandy+Clay soil Location : Vla] 1 Sample Name : Control Locat}oq : V131 2
3 R Inj : ) nj :

Acq. operator : ARALS6S Inj Volume * 1 yl Acq. operator  : ARALS65 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed + 17/04/2023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nonso 17/08/2023)
3500 3500

3000

solvent Peak

3000

solvent Peak

2500 g ' 2 2500
2000 2000

1500 : g 1500

1000 ol 1000~

500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 4 weeks with Oml E-Safe 21,201.76

PPM
2.30 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 02/09/2023 01:27:11 PM ) .
Sample Name : Sandy+Clay soil Location : Vla] 1 Sample Name : Control Locat}oq : V131 2
Acq. 3 L565 nj. = Acq. operator . LI

cg. operator ARALS6S Inj Volume : 1 i q p ARAL565 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2.M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed : 17/04/2023 09:51:36 AM by ARALS6ES Last Changed 1 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) PJorrn.. FID. 1 A Front Signal (Dr Nonso 02/09/2023)
3500 3500

3000

solvent Peak
solvent Peak

3000
2500 g : 2 2500°
2000 2000

1500 ‘ o 1500

1000 = 1000~

500 1 " o 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 6 weeks with Oml E-Safe 195%90.63

PPM
9.73 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 25/09/2023 09:09:42 AM ) _
Sample Name : Sandy+Clay soil Location : Vial 1 Sample Name : Control Location : Vial 2

Acg. operator : ARALS6S Inj Vo%gge E llul Acq. operator * ARAL565 Inj Vo%ﬂ%e : 11p1

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed + 1770472023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nonso 25/09/2023)
3500 3500

3000

solvent Peak

3000

solvent Peak

2500 g | 8 25007

2000 2000

1500 ‘ C 1500

1000 ~ 1000

500 1 o 0 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 8 weeks with Oml E-Safe 18800.07

PPM
13.37 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 09/10/2023 01:27:11 PM ,

Sanple Name : Sandy+Clay 5011 Location : Vial 1 Sample Name : Control Locat}oq :
5 o Inj @ 1 Acq. operator  : ARALSGS . n

Acg. operator : ARALS6S Inj Volume : 1 pl 9. op Inj Volume :

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C: /HPCHEM/1/METHODS/TPH-2 .M
Last Changed : 17/04/2023 09:51:36 AM by ARALS6S Last Changed : 17/04/2023 09:51:36 AM by ARALSES

TPH Method 2 TPH Method 2

Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm:

FID. 1 A Front Signal (Dr Nonso 09/10/2023)

I |

3500

T

350

3000

30004

solvent Peak
solvent Peak

Il[ITIIII

\l.-‘

2500 ' o 2500

2000 2000+

1500 4 o 1500_3

1000 . 10003

500 1 " 0 500

01

min.

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 10 weeks with Oml E-Safe 18800.07

PPmM
17.99 % TOTAL DEGRADATION ACHIEVED
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éml E-SAFE IN 4KG
CONTAMINATED SOIL
TREATMENT



Injection Date : 17/08/2023 10:42:17 AM : Injection Date : 17/08/2023 10:42:17 AM

Sample Name : Sandy+Clay soil Location : "‘1‘3] ! Sample Name : Sandy+Clay soil Location : ‘.Hla] 1
Acg. : L565 s : : L565 o

cq. operator ARALS65 Inj Volume : 1 pl Acq. operator ARAL565 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2 .M
Last Changed + 17/04/2023 09:51:36 AM by ARALS6ES Last Changed + 17/04/2023 09:51:36 AM by ARALS6ES

TPH Method 2 TPH Method 2

Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023)

3500 3500

solvent Peak

3000 3000

solvent Peak

2500 g : 2 2500

2000 2000

1500 : - 1500

1000 -, 1000

500 I N © 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 0 weeks with éml E-Safe 21701.67

PPmM
0.00% TOTAL DEGRADATION ACHIEVED




Method

Norm.

W EEFEEEEEEES

3500

3000

2500

2000

1500

1000

500

0

Injection Date
Sample Name
Acq. operator

Last Changed

solvent Peak

: 17/08/2023 10:42:17 AM

: Sandy+Clay soil Location : Vla] 1
5 o Inj :

> ARNLSGS Inj Volume : 1 pl

: C:/HPCHEM/1/METHODS/TPH-2.M

: 17/04/2023 09:51:36 AM by ARALSES

TPH Method 2

FID. 1 A Front Signal (Dr Nomso 17/08/2023)

E w o
v 3 O
Uk "
~N = o e (%]
fra] C a - = ~ e
U - V) ~ v -
- 1 L o =
=]
- - U m
g -t " ~ J
4 U -
U -~
~N
~N m
v Y M
V)
o 10 15 20 25

TPH Concenftration of test soil 21,701.67 ppm

28.87 % TOTAL DEGRADATION ACHIEVED

min.

Injection Date
Sample Name
Acg. operator

Method
Last Changed

TPH Method 2
Norm:,

3500

3000

solvent Peak

2500~

2000

1500~

1000

500

0

: 17/08/2023 10:52:36 AM
: Sample 6 bl i
. nj :

= ARALSOH Inj Volume : 1 pl

: C:/HPCHEM/1/METHODS/TPH-2.M
: 17/04/2023 09:51:36 AM by ARAL565

FID. 1 A Front Signal (Dr Nonso 17/08/2023)

2
=)
U ﬂ ~N
5] (V)
@
UL
U §
|3 8}
2 w5191
i = 0 u 2 oo
9] ~N
U u o9
(o))
™ ™ | o
] i ~ M
9] m (] Y
-
9]
l ]
5 10 15 20 25

Location : Vial 3

RARNMHIHIHHHHHHHHHHHHHHHHHHHHHHH HHHTHTTH u id ik

min.

TPH Concenftfration after 4 weeks with é6ml E-Safe 15,435.45

PPmM




W EEFEEEEEEES

Injection Date
Sample Name
Acq. operator

Method
Last Changed

TPH Method 2
Norm.

3500

3000

solvent Peak

2500

2000

1500

1000

500

0

TPH Concentration of test soil 21,701.67 ppm

51.09% TOTAL DEGRADATION ACHIEVED

c8

: C:/HPCHEM/1/METHODS/TPH-2.M
: 17/04/2023 09:51:36 AM by ARALS6S

C10
Cl2
Ccla
c1s

Ci1

Cl3

clé

Lo )

cis

Ph

FID. 1 A Front Signal (Dr Nomso 17/08/2023)

C20

c22

Location

c25
ce7

20

Inj
Inj Volume :

C30

: Vial 1
S
1yl

C33

min.

Injection Date

1 02/09/2023 02:02:54 PM

Sample Name : Sample 6 Locat}on : V131 3
. nj
ACHy DRBIAGE 1 ARAL56% Inj Volume : 1 pl
Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed : 17/04/2023 09:51:36 AM by ARAL565
TPH Method 2
Norm: FID. 1 A Front Signal (Dr Nonso 02/09/2023)
g
3500 |*
5]
{ =
1@
3000~ 2
)
N
2500
2000 & o
= n iy
U d Y
15004 o
] Og .
1000+ N
< 3 Y
| 3 N e 0
| ' U Y ﬂ N U ~
500 V] U U
|
0 | S i
5 10 15 20 23

RAMMOM)©M OUI_BSMHMOMUMIM M MM HZ M M M IMHBIMM M MbM&UIM B H H H MHIH H H HHTHHueme_

: 17/08/2023 10:42:17 AM
: Sandy+Clay soil
: ARALS65

min.

TPH Concenftratfion after 6 weeks with éml E-Safe 10615.17

PPM




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 25/09/2023 09:44:26 AM ) )

Sanple Name : Sandy+Clay 5071 Location : Vial 1 Sample Name : Sample 6 Locat}or] : \“1&1 .
5 Eer Inj : 1 Acg. operator : . n -

Acq. operator : ARALS6S Inj Volume : 1 pl B O ARAL565 Inj Volume : 1 yl

Method : C:/HPCHEM/1/METHODS/TPH-2.M Method : C:/HPCHEM/1/METHODS/TPH-2 .M
Last Changed : 17/04/2023 09:51:36 AM by ARALS6S Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nonso 25/09/2023)

Feak

3500 3500

solvent Peak

3000 3000~

solvent

2500 d : S 2500
2000 ) 2000
1500 ‘ o 1500~

1000 - 1000

500 1 " o 500

0 - 0+

TPH Concentration of test soil 21,701.67 ppm TPH Concentr. after 8 weeks with éml E-Safe 6943.47

PPmM
68.00% TOTAL DEGRADATION ACHIEVED




LAAMMHHIHHHH ETTEZ/PUTMODUOIODHTSHHIERESEEESESTEUSE;ass,R;a; E I USSR e e e

\
W Ind : + . 17/08/ 24717 AM Injection Date : 09/10/2023 02:02:54 P ) )
jection Date : 17/08/2023 10:42:17 AM i = 09/ ) il 2
: Sample Name : Sandy+Clay soil Location : ‘.ﬁla] 1 i:;p]zp:aanin : i;ﬁﬂ:sﬁ UE-!L‘II:? : 'lm
. | She In] : ACq. rator o . .
: Acg. operator : ARALS6S Inj Volume : 1 pl Inj Wolume : 1 pl
\ Method - C:/HPCHEM/1/METHODS /TPH-2 .M Method : C:/HPCHEM,/1/METHODS,/TPH=-2. M
: LgstoChanged : 1'7?04/202; 09:51:36 AM by ARALSES Last Changed  : 17,/04/2023 09:51:36 AM by ARAL565
: TPH Method 2 TPH Method 2
: Norm. FID. 1 A Front Signal (Dr Nonso 17/08/2023) Normo . FID. 1 A Front Signal (Dr Monso 09/10/2023)
. * |*
v 100 £
3500 * 35004 N
3000 2 3000312
9 : '
2500 2 “ : 2500
i v v 7
2000 @ 20004
Ja < ]
[ :: SO
1500 —_— - . 1_[][]; 0 "
g ¢ O o e 8 & . J
1000 U o o 3 10004 | ©
o 2 ~ 4 : ] | * '_:J: E
T U a 5 T ] |_":'- ¥ -
500 v ¥ " 5004 | | il I| ~
r: m _ | I_‘
LA y x| TN | J Jub i
0 T I4+——— . N ."| ¥ e S ——
5 10 15 20 25 T ! 10 15 o %5 i

TPH Concentration of test soil 21,701.67 ppm TPH Conc. after 10 weeks with éml E-Safe 3709.38

PPmM
82.91% TOTAL DEGRADATION ACHIEVED




Concentration (mg/kg)

32.50

26.00

19.50

13.00

6.50

0.00

=@ NO3- =& -pH

OWKS

2WKS 6WKS

Time in Weeks

10WKS

6.75

6.6

6.45

6.3

pH

6.15

5.85

Population cfu/g

—0—THB =4 <THUB =©= TPH == A= PAH

Time in Weeks

25000.

18750.

12500.

6250.

Concentration (mg/kg)

1.00

Concentration (mg/kg)
(=) (=]
a b

o
N
a

0.00

OWKS

2WKS 6WKS 10WKS
Time in Weeks



12ML E-SAFE IN 4KG OF
CONTAMINATED SOIL
TREATMENT



Injection Date : 17/08/2023 10:42:17 AM Injection Date : 17/08/2023 10:42:17 AM @

Sample Name : Sandy+Clay soil Location : Vial 1 Sample. Name PRl sy R o '131 :
5 s Inj = 1 Acg. - L565 Ny

Acg. operator : ARALS6S Inj 'v'O]UV:i‘C‘ v 1l K« Dperaror ARAL565 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed : 17/04/2023 09:51:36 AM by ARALS6S Last Changed : 17/04/2023 09:51:36 AM by ARALS6S

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023)
3500 3500

3000

solvent Peak
solvent Peak

3000
2500 = : S 2500
2000 2000

1500 ‘ O 1500

1000 o 1000

500 v - 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after O week with 12ml E-Safe 21,701.67

PPmM
0.00% TOTAL DEGRADATION ACHIEVED
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L
: Injection Date : 17/08/2023 10:42:17 AM i & Injection Date : 17/08/2023 11:27:40 AM ) )
\ Sample Name : Sandy+Clay soil -Ofdt_:fr:fj) -1181 1 Sample Name : Sample 12 Locat}or] - V1a1 4
Acq. t - L565 S 3 . ' ny :
: cq. operator ARALS65 Inj Volume : 1 pl Aeq.. DpEratar ARAL565 Inj Volume : 1 pl
: Method S C:/HPCHEM/l/’ME]'}'OQS_r"TF’F-Z.'4 ; Method : C:/HPCHEM/1/METHODS/TPH-2.M
\ Last Changed + 1770472023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARAL565
Y,
\ TPH Method 2 TPH Method 2
: Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm: FID. 1 A Front Signal (Dr Nonso 17/08/2023)
) ] |
1 o
3500 * 35007
= £
s ]
3000 2 3000 2
o] ]
" w
2500 - o = 2500
U ] S
2000 e 2000 &
Ja - 3 2 U
1500 . = v 1500 v Y
= 2 . 2 = " ©
W] v ) (V) ~ (V] : | U-‘: o
1000 4| B o & 1000~ g N
— m 1
o o - N T V <+ g o
Y U - w @ - H o
500 o Y ” 500 Y SR o 8N
S - - ] I Y
0 , 0+ , ——
5 10 15 20 25 min. 5 10 15 20 25 min.

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 4 weeks with 12ml E-Safe 9,495.58

PPM
56.24 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 02/09/2023 02:37:16 PM ) )
Sample Name : Sandy+Clay soil Location : Vial 1 Sample Name : Sample 12 Location : Vial 4

Acq. operator  : ARALS6S i VO%Ege f llul Acq. operator  : ARALSGS Inj VD%E%E f 11u1

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2 .M
Last Changed + 17/04/2023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Pdorrn._ FID. 1 A Front Signal (Dr Nonso 02/09/2023)

3500 3500~

3000 3000

solvent Peak
solvent Peak

2500 g : : 2500
2000 2000

1500 ‘ O 1500

1000 o 1000~

500 1 " o 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 6 weeks with 12ml E-Safe 5,342.35

PPM
75.38 7% TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 25/09/2023 10:19:53 AM ) .

Sample Name : Sandy+Clay soil Location : Vla] 1 Sample Name : Sample 12 Locat}oq : V131 4
. | CaC Inj : g nj :

Nl BEratAr S ARNLIGS Inj Volume : 1 pl AGq-. BRETATOr i ARALSGY Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed + 17/04/2023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARALS565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm: FID. 1 A Front Signal (Dr Nonso 25/09/2023)

3500 3500~

3000 3000

solvent Peak
solvent Peak

2500 g : 2 2500
2000 2000

1500 ‘ o 1500

1000 o 1000 |

500 1 " o 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 8 weeks with 12ml E-Safe 3,195.10

PPmM
85.28 7% TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 0971072003 02:37:16 PM )

Sample Name : Sandy+Clay soil Location : ‘hla] 1 Sample Mame : Sample 12 '—'-'Eﬂ'_"-“'.: = Wi
: L565 j. = Acq. rator  : 565 e

Acg. operator : ARALS6S Inj Volume : 1 i 9- Operato ARALSES Inj Volume : 1

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method s C: /HPCHEM/ 1 /METHODS /TPH-2. M

Last Changed : 17/04/2023 09:51:36 AM by ARALSES Last Changed : 1770472023 09:51:36 AM by ARALSES

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) I o . 1 A Froat Signal (Dr Monso 09/10/2023)

3500

3000

solvent Peak
solvent Peak

2500

2000

1500

1000

500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 10 weeks with 12ml E-Safe 1827.59
pPPmM

91.58 % TOTAL DEGRADATION ACHIEVED




30.

Concentration (mg/kg)
2 B
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=@ NO3- =4 pH

OWKS

2WKS 6WKS

Time in Weeks

10WKS
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24ml E-SAFE IN 4KG OF CONTAMINATED SOIL TREATMENT



Injection Date : 17/08/2023 10:42:17 AM Injection Date : 17/08/2023 10:42:17 AM

Sample Name : Sandy+Clay soil Location : ‘ﬁlal 1 Sample Name : Sandy+Clay soil Location : ‘-’18‘
Acq. t - L1565 inj Acq. operator L565 -n]j

Ay BRERRRET ARALS63 Inj Volume : 1 pl = P ARALSGS Inj Volume : 1 pl
Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2 .M

Last Changed + 17/04/2023 09:51:36 AM by ARALS6ES Last Changed : 1770472023 09:51:36 AM by ARALS6ES

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nonso 17/08/2023)
3500 3500

3000 3000

solvent Peak
solvent Peak

2500 g : _ 2500
2000 2000

1500 : - 1500

1000 o 1000

500 Y ' s 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after O week with 24ml E-Safe 21,701.67

PPmM
0.00 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM . Injection Date : 17/08/2023 12:02:19 PM ) .

Sample Name : Sandy+Clay soil Location : ‘131 ! Sample Name : Sample 24 Locat;oq : Vla] 5
5 o Inj : . nj

Acqg. operator : ARALS6S Inj Volume : 1 pl Acg. operator : ARAL565 Inj Volume : 1 p

Method : C:/HPCHEM/1/METHODS/TPH-2.M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed : 17/04/2023 09:51:36 AM by ARALS6S Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500

3000

solvent Peak
solvent Peak

3000
2500 = ' o 2500 |

2000 2000

1500 : o 1500

1000 =- 1000

500 1 o 0 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 4 weeks with 24ml E-Safe 5,287.88

PPM
75.63 % TOTAL DEGRADATION ACHIEVED




: : Ea. 5 / .47-17 Injection Date : 02/09/2023 03:12:43 PM

Injection Date : 17/08/2023 10:42:17 AM ; .

Sarjnple Name : Sandy+Clay soil Location : Vial 1 Sample Name : Sample 24 Locat}ﬁg : V11a1 5
Acg. operator ¢ ARALS6S g Vo].s'Jm llul Acq. operator : ARALSGS Inj Volume - 1yl

. ey e / ITOH_9 o Method : C:/HPCHEM/1/METHODS/TPH-2.M
Method : C:/HPCHEM/1/METHODS/TPH-2.M
LgstoChanng : 17”,04/2024 69351236' AM by ARALS6S Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm,_ FID. 1 A Front Signal (Dr Nonso 02/09/2023)
3500 3500~

3000 3000

solvent Peak
solvent Peak

2500 g , o 2500
2000 2000
1500 ‘ O 1500

1000 o 1000~

500 ¥ " : 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 6 weeks with 24ml E-Safe 3258.18

PPmM
84.99 7% TOTAL DEGRADATION ACHIEVED




: : . 3 , L4317 Injection Date : 25/09/2023 10:54:18 AM
Injection Date : 17/08/2023 10:42:17 AM ; i
Sa%ple Name : Sandy+Clay soil Location : Vial 1 Sample Name : Sample 24 Location : Vial 5

e S " Inj : 1
Acg. operator : ARALS6S Inj Voigie : llul Acq. operator i ARAL565 Inj Volume : 1 pl

. Cr/ £M/1/ ITPH-2 Method : C:/HPCHEM/1/METHODS/TPH-2.M
Method : C:/HPCHEM/1/METHODS/TPH-2.M
LgstoChanged : 17/04/2024 69:51:3€'AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARALS565

TPH Method 2 TPH Method 2
Norm FID. 1 A Front Signal (Dr Nomso 17/08/2023) PJorrn,_ FID. 1 A Front Signal (Dr Nonso 25/09/2023)

3500 3500

3000 3000

solvent Peak
solvent Peak

2500 9 , o 2500
2000 2000

1500 4 o 1500

1000 o 1000

500 ¥ - s 500 1

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 8 weeks with 24ml E-Safe 1088.79

PPmM
91.73 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Tnjection Date : OW10/2023 03:12:43 PH -

Sample Name : Sandy+Clay soil Location : Vial 1 Sampile Mame - Sample 24 LUEMEM :
1 o Inj. = X Acq. operator - ARAL 565 T ni o

Acq. operator : ARALS6S Inj Volume * 1 yl Inj Volume :

Method : C:/HPCHEM/1/METHODS /TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M

Last Changed @ 17/04/2023 09:51:36 AM by ARALS6S Last Changed = 17/04/2023 09:51:36 AM by ARALSES

TPH Method 2 TPH Method 2

Norm. FID. 1 A Front Signal (Dr Nonso 17/08/2023) Nurm; FID. 1 A Front S5ignal (Dr Monso 08/10/2023)

LA
=
T

3500

\r.llll

solvent Peak

3000 3000

X
[
u
a
-
c
v
>
0
"

2500 J ‘ 2 2500

2000 20000

1500

—

L

=
I

1000 o 1000

500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 10 weeks with 24ml E-Safe 1078.79

PPM
95.03 % TOTAL DEGRADATION ACHIEVED




Concentration (mg/kg)

30.

22,5

-
&z

3
n

0

—@— NO3- =¢ «pH

OWKS

2WKS  6WKS

Time in Weeks

10WKS

6.8

6.6

6.4

pH

6.2

5.8

Population cfu/g
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48ml E-SAFE IN 4KG OF CONTAMINATED SOIL TREATMENT



Injection Date : 17/08/2023 10:42:17 AM Injection Date : 17/08/2023 10:42:17 AM

Sample Name : Sandy+Clay soil Location : ‘ﬁlal 1 Sample Name : Sandy+Clay soil Location : ‘-’18‘
Acq. tor L565 inj Acq. operator L565 nJj

Ay DEERSER ARALS63 Inj Volume : 1 pl = P ARALSGS Inj Volume : 1 pl
Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2 .M

Last Changed + 17/04/2023 09:51:36 AM by ARALS6ES Last Changed : 1770472023 09:51:36 AM by ARALS6ES

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm. FID. 1 A Front Signal (Dr Nonso 17/08/2023)
3500 3500

3000 3000

solvent Peak
solvent Peak

2500 2 : _ 2500
2000 2000

1500 : - 1500

1000 o 1000

500 Y ' s 500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after O week with 48ml E-Safe 21,701.67

PPM
0.00 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 17/08/2023 12:37:11 PM ) )

Sample Name : Sandy+Clay soil Location : Vla] 1 Sample Name : Sample 48 Locat}on : V131 6
% | CRC Inj : L . nj :

Acg. operator : ARALS6S Inj Volume : 1 i Acq. operator ARALS65 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed + 17/04/2023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARALS565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm: FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500

3000

solvent Peak
solvent Peak

3000
2500 g : 2 2500
2000 2000

1500 : o 1500~

1000 s 1000

500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 4 weeks with 48ml E-Safe 2,515.18

PPM
88.41 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 02/09/2023 03:47:30 PM . .

Sample Name : Sandy+Clay soil Location : Vla] 1 Sample Name : Sample 48 Locat}oq : Vla] 6
5 Wer Inj : " nj :

Acg. operator : ARALS6S Ting Volums + 1yl Acq. operator  : ARALS65 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed + 17/04/2023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm: FID. 1 A Front Signal (Dr Nonso 02/09/2023)
3500 3500

3000

solvent Peak
solvent Peak

3000 |
2500 g : 2 2500
2000 2000

1500 ' o 1500~

1000 o 1000

500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 6 weeks with 48ml E-Safe 1088.79

PPM
94.98 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 25/09/2023 11:29:46 AM ‘ _
Sample Name + Sandy+Clay soi] Location : Vial 1 Sample Name : Sample 48 Location : Vial 6

e g i Inj : 1
Acg. operator : ARALS6S Inj Voigie : llul Acq. operator * ARAL565 Inj VoTE%e 1l

Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : C:/HPCHEM/1/METHODS/TPH-2.M
Last Changed + 17/04/2023 09:51:36 AM by ARALSES Last Changed : 17/04/2023 09:51:36 AM by ARAL565

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Norm: FID. 1 A Front Signal (Dr Nonso 25/09/2023)

3500 3500

3000 3000

solvent Peak
solvent Peak

2500 J ‘ 3 2500
2000 2000

1500 : O 1500

1000 - 1000

500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 8 weeks with 48ml E-Safe 265.10

PPM
98.79 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 10:42:17 AM Injection Date : 09/10/2023 03:47:30 PM )
Sample Name : Sandy+Clay soil Location : Vial 1 Sample Name : Sample 48 Location

X | CAC Iny. = X Aca. erator - LRE ) Iny -
Acq. operator : ARALS6S Ini Volume : 1 pl q- Operaro ARALSES Inj Volume : 1
Method : C:/HPCHEM/1/METHODS/TPH-2 .M Method : Co/HPCHEM/1/METHODS /TPH-2 .M
Last Changed : 17/04/2023 09:51:36 AM by ARALSES Last Changed : 1770472023 09:51:36 AM by ARALSGES

TPH Method 2 TPH Method 2
Norm. FID. 1 A Front Signal (Dr Nomso 17/08/2023) Nurm; -1 t Signal (Dr Nonso 09/10/2023)

3500

3500

3000

solvent Peak
=0 lvent Peak

3000

2500 J ' 2 2500

2000 20004

1500

1000

500

TPH Concentration of test soil 21,701.67 ppm TPH Concentration after 10 weeks with 48ml E-Safe 0.00.00

PPM
100.00 % TOTAL DEGRADATION ACHIEVED




PHYSICO-CHEMISTRY AND MICROBIOLOGY OF 48ml E_SAFE /4KG
SOIL ENHANCED-BIODEGRADATION PROCESS

30.

Concentration (mg/kg)
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CHROMATOGRAPHS AND LINE GRAPHS INDIVIDUAL
POLYAROMATIC GROUP DEGRADATION



UNTREATED CONTAMINATED SOIL



Injection Date : 17/08/2023 09:10:33 AM Injection Date : 17/08/2023 09:10:33 AM .
Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name :  Sandy+Clay soil Location

R e inj
Acq. operator ARALS7S Inf vo{zip : ]IL] Acg. operator ARALSTS Inj P I

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS /PAH-2 .M
Last Changed 23/04/2023 08:36:51 AM by ARALS7S Last Changed : 2370472023 08:36:51 AM by ARALS7S
PAH Method 2 PAH Method 2

Norm Norm. y oo o
S FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Or Nonso 17/08/2023)

3500 3500

3000 3000

Solvent peak
Solvent peak

2500 ] 5 < . ” g 5 2500

2000 ' . P ? : : ‘ 2000

1500 ‘ g & £ ? F% & w3 : £ 1500

1000 ' 5 > & 1000

500 500

PAH Concentration of test soil 15,308 ppm PAH Concentration after O weeks with Oml E-Safe 15308
PPmM

0.00 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM - Injection Date : 02/09/2023 10:46:51 AM ) -
Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name . Sandy+Clay soil Location : Vial 1

g opesator ARALS75 Inj VO{SiP i ; o e Inj Vo%E%e E 11u1

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method :  C:/HPCHEM/1/METHODS/PAH-2.M
Last Changed : 2370472023 08:36:51 AM by ARALS73 Last Changed : 23/04/2023 08:36:51 AM by ARAL575

PAH Method 2 PAH Method 2

Norm,
FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 02/09/2023)

3500 3500

3000 3000

Solvent peak

Solvent peak

2500 ' : e 3.9 & % 2500

2000 3 ' F3 s & 4 : , 2000-

1500 : E _. > 2§ & 1 1500
1000

500

PAH Concentration of test soil 15,308 ppm PAH Concentration after 6 weeks with Oml E-Safe 14,102.77
pPPmM

7.88 % TOTAL DEGRADATION ACHIEVED




Injection Date : 25/09/2023 12:48:36 PM : :
Sample Name . Sandy+Clay soil Location : Vial 1

Acq. operator : ARALS575S Inj vﬁﬁie g 11u1

Injection Date : 17/08/2023 09:10:33 AM :

Sample Name :  Sandy+Clay soil Location

Acq. operator ARALS75 .. S
Inj Volume :

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS/PAH-2 .M

Last Changed : 23/04/2023 08:36:51 AM by ARALS7S Last Changed : 23/04/2023 08:36:51 AM by ARALS75

PAH Method 2 PAH Method 2

Norm. Norm.

FID. 1 A Front Signal (Or Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 25/09/2023)

3500 3500

3000 3000+

Solvent peak

Solvent peak

2500 : . S .. ¢ g 2500

2000 ¢ . £ i § o ; ‘ 2000-

1500
1000

500

30min.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 8 weeks with Oml E-Safe 13690.09
PPM

10.57 % TOTAL DEGRADATION ACHIEVED




. y Injection Date : O%10/2023 0L1:41:52 PM
Injection Date : 17/08/2023 09:10:33 AM : : cample N s Sandvillay soil Location : Vial &
Sample Name . Sandy+Clay soil Location 4 e PosEndye iy = Inj : 1

Acg. operator ARALS7S Inj vo¥3io - Inj Volume : 1 pl

Acg. operator  © ARALS TS

Method : C:/HPCHEM/1/METHODS /PAH-2 .M TEt:DEr s E]g‘:{g;‘;f;;qfﬁ f:”f_'“lMLE,E
Last Changed  : 23/04/2023 08:36:51 AM by ARALS7S ast Lange P i

PAH Method 2 FAH Methad 2

Norm.

Fd
'
-,
=1
=
1

FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 09/10/2023)

Lad
Lh
=
=

3500

3000

S50 lwant paak

Solvent peak
Tad
=
&=
&=

[ =]
h
=
=

2500

2000

[—
L
—
=

1500

1000

3
=
=

T T T T T

h
=

500

o
—

. I::'1I'|I1|.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 10 weeks with Oml E-Safe 13108.70
PPmM

14.37 % TOTAL DEGRADATION ACHIEVED




CONTROL CONTAMINATED SOIL



Injection Date : 17/08/2023 09:10:33 AM Injection Date : 17/08/2023 09:45:30 AM , )
Sample Name : Sandy+Clay soil Location : Vial 1 Sample Name : Control Location : Vial 3

Acg. operator ARALS7S Ind v0¥3ip : 1 Acq. operator : ARALS75 Inj VO%E%e : 11”1

Method . C:/HPCHEM/1/METHODS /PAH-2 .M Method :  C:/HPCHEM/1/METHODS/PAH-2.M
Last Changed :  23/04/2023 08:36:51 AM by ARALS7S Last Changed : 23/04/2023 08:36:51 AM by ARALS575

PAH Method 2 PAH Method 2

Norm. Norm.

FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500

3000 3000

Solvent peak

Solvent peak

2500 3 : e o g 5 2500

2000 ' ; £ A ' ‘ 2000

1500 ‘ s & £ F FY & =g 3 g 1500
1000 ' ;f Y = 1000

500 500-

0-
30min.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 4 weeks with Oml E-Safe 14915.04
PPM

2.57 % TOTAL DEGRADATION ACHIEVED




. y ; = - Injection Date : 02/09/2023 11:21:58 AM
Injection Date : 17/08/2023 09:10:33 AM 2 i Vi
Sa;ple Nane :  Sandy+Clay soil Location Sariple Name t Conti] G Lk

} & ox Acq. t : o Im 5 1
Acq. operator ARALST7S Inj VO¥Sip . Ccq. operator ARALS75 Inj Volume : 1 p1

. R 2 Method : C:/HPCHEM/1/METHODS/PAH-2 .M
Method : C:/HPCHEM/1/METHODS /PAH-2 .M ; g
Last Changed  : 23/04/2023 08:36:51 AN by ARALS7S Last Changed  : 23/04/2023 08:36:51 AM by ARALS75

PAH Method 2 PAH Method 2

Norm, y Norm. anal
FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 02/09/2023)

3500 3500

3000 3000

Solvent peak

Solvent peak

2500 g : P 2500

2000 ' ; s g & ; | 2000

1500 3 s & £ F FY & =g 3 v € 1500

1000 | $ & 1000

500 500-

PAH Concentration of test soil 15,308 ppm PAH Concentration after 6 weeks with Oml E-Safe 13741.02
PPM

10.24 % TOTAL DEGRADATION ACHIEVED




A : - : e 2 T Injection Date : 25/09/2023 01:23:17 PM
Injection Date 17/08/2023 09:10:33 AM ;
Sar?uple Name Sandy+Clay soil Location : Vial 1 Sample Name : Control LocAETan

g y Inj
Acg. operator ARALS7S o .wﬁzip 2 1 Acq. operator : ARALS75 T Volums ;

) « FIDELEM 1/ ) - Method ¢ C:/HPCHEM/1/METHODS/PAH-2.M
Method : C:/HPCHEM/1/METHODS /PAH-2 .M
Last Changed : 23/04/2023 08:36:51 AM by ARALS7S Last Changed : 23/04/2023 08:36:51 AM by ARALS575

PAH Method 2 PAH Method 2

Norm, y Norm. .
FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 25/09/2023)

3500 3500

3000 3000

Solvent peak

Solvent peak

2500 , _ < L ” ¢ 2500

2000 3 ; & i & : ; 2000

1500 ‘- . J- ‘ v £ 1500

1000

500

30min.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 8 weeks with Oml E-Safe 13223.00
pPPmM

13.62 % TOTAL DEGRADATION ACHIEVED




. y ; % Injection Date @ O8/10/2023 10:46:37 AM

Injection Date : 17/08/2023 09:10:33 AM - . r - ti 1 W

Saiple Name Sandy+Clay soil Location : Vial 1 Sample Hame - fomtro Loc }:f : hla] ’
v MATwtaYy Acg. operator  : ARALSTS ]

AcCg. operator ARALST7S Inj vo{zip . Inj Volume : 1 pl

Method ¢ Cr /HPCHEM/ 1 /METHODS, PAR- 2 .M

i 3 K N T L e 2 Last Changed ¢ 23/04/2023 0B:36:51 AM by ARALSTS

Last Changed : 2370472023 08:36:51 AM by ARALS7S
PAH Mathod 2

MNorm:

PAH Method 2

Norm.

FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Monso 09/10/2023)

3500 3500

3000

Solwvent peak

I-J
Lh
=
=

2500

(]
b
b

2000

=
Lih
-
=

1500

1000

3 30003
5 ]
H
| )
'
H
-

h
=

500

=
—

3 hmir.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 10 weeks with Oml E-Safe 12346.83
PPM

19.35 % TOTAL DEGRADATION ACHIEVED




éml E-SAFE IN 4KG CONTAMINATED SOIL TREATMENT



Injection Date : 17/08/2023 09:10:33 AM Injection Date : 17/08/2023 09:10:33 AM

Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name : Sandy+Clay soil Location : Vial 1

Acg. operator ARALS7S e s gEae Acq. operator ARALS7S e 0h e
Inj Volume : 1 pl Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS /PAH-2 .M

Last Changed 23/04/2023 08:36:51 AM by ARALS7S Last Changed : 2370472023 08:36:51 AM by ARALS7S

PAH Method 2 PAH Method 2

Norm. y Norm. y
FID. 1 A Front Signal (Or Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500

3000 3000

>
s
v

2500 . g o~ g 5 2500

Solvent peak

2000 ' . i £ g 3 ‘ 2000
1500 ‘ S , S A § £ g 2 1500
1000 $ 5 & 1000

500 500

30min

PAH Concentration of test soil 15,308 ppm PAH Concentration after O weeks with 6ml E-Safe 15,308
pPPM

0.00 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM - Injection Date : 17/08/2023 09:45:30 AM . .
Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name : Sample 6 Location : Vial 4

S prioen iy, £ Acq. operator : ARALS7S if VeTone: & 3 i1

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS/PAH-2.M
Last Changed : 2370472023 08:36:51 AM by ARALS73 Last Changed : 23/04/2023 08:36:51 AM by ARAL575

PAH Method 2 PAH Method 2

Norm. Norm. .
FID. 1 A Front Signal (Or Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500

3000 3000

Solvent peak

Solvent peak

2500 ' . s A 2500

2000 < ; & ¢ i & | 2000

1500
1000

500

30min.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 4 weeks with 6ml E-Safe 8468.92
pPPm

44.68 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM Injection Date : 02/09/2023 11:56:38 AM ) .

Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name : Sample 6 '-05315710(‘ : \“131 3
gt Inj 't 2 Acq. operato : n

Acg. operator ARALS7S Inj T q- op " ARALS75 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS/PAH-2 .M
Last Changed : 2370472023 08:36:51 AM by ARALS73 Last Changed ¢ 23/04/2023 08:36:51 AM by ARALS7S

PAH Method 2 PAH Method 2

Norm, Norm. )
FID. 1 A Front Signal (Or Nonso 17/08/2023) | FID. 1 A Front Signal (Dr Nonso 02/09/2023)

3500 3500~

3000 3000

Solvent peak

Solvent peak

2500 3 : 27 PR 2 2500-

2000 ; 3 & r & ' 2000

1500 : F g 2E 3 g8 £ g 3 § 2 1500
1000 | b 5 & 1000

500 500~

PAH Concentration of test soil 15,308 ppm PAH Concentration after 6 weeks with éml E-Safe 6324.91
pPPm

58.68 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM 3 - Injection Date : 25/09/2023 01:58:42 AM ) .

Sample Name :  Sandy+Clay soil l,ocat}or] < vial 4 Sample Name : Sample 6 Locat}or? : \hla] 3
Z t ALST n = 1 Acq. operato 2 ) nj &

Acg. operator ARALS7S Inj Volume : q- op J ARAL575 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS/PAH-2 .M

Last Changed : 23/04/2023 08:36:51 AM by ARALS7S Last Changed 1 23/04/2023 08:36:51 AM by ARALS75S

PAH Method 2 PAH Method 2

Norm. Norm:

FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 25/09/2023)

3500 3500

3000 3000

Solvent peak

Solvent peak

2500 ' . g om g5 2500

2000 | ; & ¢ 5 2 ‘ 2000

1500 : ¢ £ & . ¥ a5 & ¢ 5 1500

1000 5 5 & 1000

500 500~

30min.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 8 weeks with 6ml E-Safe 3037.22
pPPm

80.16 % TOTAL DEGRADATION ACHIEVED




Injeccion Date . 17/08/2023 09:10:33 AM Irjectinr late H 09710,/ 2023 11:21:17 AM i

Sample Name :  Sandy+Clay soil Location : Vial 1 sample Name : Sample & L}LE'}?;
gt Inj 'z 2 Acg. operator @ ARALSTS :

Acg. operator ARALS7S Inj .wﬂmip : P ! Inj Volume :

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C: /HPCHEM/ 1/ METHODS,/PAH- 2 M
Last Changed : 23/04/2023 08:36:51 AM by ARALS7S Last Changed : 23/04/2023 08 :36:51 AM by ARALSTS

PAH Method 2 PAH Mathod 2

Norm. y Morm
FID. 1 A Front Signal (Dr Nonso 17/08/2023)

FID. 1 A Front Signal (Dr MNomso 0410

YR}

3500 3500

3000

fad
=
o

=
v T

S0 lvent poak

Solvent peak

2500

1=t
Lh
=
=
p—
11

2000

o |
=
=

(. |T]|||T||||?]|n Tiia

1500

—
Lh
=
=

1000

500

Lh
=

I

PAH Concentration of test soil 15,308 ppm PAH Concentration after 10 weeks with 6ml E-Safe 766.66
PPM

94.99 % TOTAL DEGRADATION ACHIEVED




12ml E-SAFE IN 4KG CONTAMINATED SOIL TREATMENT



Injection Date : 17/08/2023 09:10:33 AM Injection Date : 17/08/2023 09:10:33 AM

Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name : Sandy+Clay soil Location : Vial 1

Acg. operator ARALS7S e s gEae Acq. operator ARALS7S e 0h e
Inj Volume : 1 pl Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS /PAH-2 .M

Last Changed 23/04/2023 08:36:51 AM by ARALS7S Last Changed : 2370472023 08:36:51 AM by ARALS7S

PAH Method 2 PAH Method 2

Norm. y Norm. y
FID. 1 A Front Signal (Or Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500

3000 3000

>
s
v

2500 . g o~ g 5 2500

Solvent peak

2000 ' . i £ g 3 ‘ 2000
1500 ‘ S , S A § £ g 2 1500
1000 $ 5 & 1000

500 500

30min

PAH Concentration of test soil 15,308 ppm PAH Concentration after O weeks with 12ml E-Safe 15,308
pPPM

0.00 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:45:30 AM . i
Sample Name : Sample 12 Location : Vial 5

Acq. t : Inj : 1
F4 GgRTeIr ARALS7S TInj Volume : 1 yl

Injection Date : 17/08/2023 09:10:33 AM )
Sample Name :  Sandy+Clay soil Location
Acg. operator ARALS7S L
Inj Volume :
.  THDFUEM /1 7 . . Method : C:/HPCHEM/1/METHODS/PAH-2 .M
Method : C:/HPCHEM/1/METHODS /PAH-2 .M
Last Changed . 23/04/2023 08:36:51 AM by ARALS7S Last Changed 1 23/04/2023 08:36:51 AM by ARAL575

PAH Method 2 PAH Method 2

Norm. Norm:

FID. 1 A Front Signal (Or Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500 :

3000 3000

Solvent peak

Solvent peak

2500 > A7 ¢ g 2500

2000 ¢ ; £ 5 2 3 | 2000

1500 g £ 2 EE 3 FV £ g 3 : 1500
1000

500

30min.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 4 weeks with 12ml E-Safe 5799.65

PPmM
62.11% TOTAL DEGRADATION ACHIEVED




. : 2 : RPN e SR Injection Date : 02/09/2023 12:31:27 PM
BCT Date 7/08/2023 09:10:33 AM " o
Injection Date 17/08/2023 09:10:3 - Samsle Nekie ;. Sanple 12 LoeatsSon & Vial 8

Acq. operato : o
q. op r ARALS75 Inj Volume : 1 pl

Sample Name :  Sandy+Clay soil Location

Acg. operator ARALST75 Inj -wﬁf.ip 2

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method . C:/HPCHEM/1/METHODS/PAH-2.M
Last Changed  : 23/04/2023 08:36:51 AM by ARALS7S Last Changed  : 23/04/2023 08:36:51 AM by ARAL575

PAH Method 2 PAH Method 2

. [N
Norm. Norm:

FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 02/09/2023)

3500 3500

3000 3000

Solvent peak

Solvent peak

2500 g 3 g o~ ¢ g 2500

2000 ' : £ A 3 ‘ 2000

1500 3 ¢ £ & £ 7 £ 5F 3 e 2 1500

1000 ' § & 1000

500 500

30min.

PAH Concentration of test soil 15,308 ppm PAH Concentration after 6 weeks with 12ml E-Safe 3659.25

PPM
76.10% TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM e : Injection Date : 25/09/2023 02:33:47 PM . .

Sample Name :  Sandy+Clay soil Location ol Sample Name : Sample 12 Location : Vial 4

Acq. operator ARALS7S . Acq. operator : ARALS75 c I w1
Inj Volume : Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method
Last Changed : 2370472023 08:36:51 AM by ARALS73

PAH Method 2

Norm.

:  C:/HPCHEM/1/METHODS/PAH-2.M
Last Changed : 23/04/2023 08:36:51 AM by ARALS575

PAH Method 2
. : : A e e Norm: i
FID. 1 A Front Signal (Or Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 25/09/2023)

3500 3500

3000 3000 1

Solvent peak

Solvent peak

2500 2500

2000

|
2000

1500 1500~

1000 1000~

500 500

PAH Concentration of test soil 15,308 ppm PAH Concentration after 8 weeks with 12ml E-Safe 1458.22
PPmM

90.47% TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM : - Injection Date : O9/10/2023 11:56:11 AM .

Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Mame : Sample 12 Location

Acq. operator ARALS7S L S Acg. operator ARALSTS _Inj
Inj Volume : Inj Volume :

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/L/METHODS /PAH- 2 .M

Last Changed : 2370472023 08:36:51 AM by ARALS57S Last Changed : 23042023 0B:36:51 AM by ARAL 57%

PAH Method 2 PAH Method 2

O. 1 A Front 5ignal (Dr Monso 09/10/2023)

Norm, y ! Mot
FID. 1 A Front Signal (Or Nonso 17/08/2023) ji

3500 TOL

3000

=
=
T

Solvent peak

Solvent peak

2500

Lh
=

2000

=
=
=

1ad
= =
L D e T T T b Tt

1500

1000

=
k4

500

=

PAH Concentration of test soil 15,308 ppm PAH Concentration after 10 weeks with 12ml E-Safe 503.07
PPM

96.71 % TOTAL DEGRADATION ACHIEVED




24ml E-SAFE IN 4KG CONTAMINATED SOIL TREATMENT



Injection Date : 17/08/2023 09:10:33 AM Injection Date : 17/08/2023 09:10:33 AM

Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name : Sandy+Clay soil Location : Vial 1

Acg. operator ARALS7S e s gEae Acq. operator ARALS7S e 0h e
Inj Volume : 1 pl Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS /PAH-2 .M

Last Changed 23/04/2023 08:36:51 AM by ARALS7S Last Changed : 2370472023 08:36:51 AM by ARALS7S

PAH Method 2 PAH Method 2

Norm. y Norm. y
FID. 1 A Front Signal (Or Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500

3000 3000

>
s
v

2500 . g o~ g 5 2500

Solvent peak

2000 ' . i £ g 3 ‘ 2000
1500 ‘ S , S A § £ g 2 1500
1000 $ 5 & 1000

500 500

30min

PAH Concentration of test soil 15,308 ppm PAH Concentration after O weeks with 24ml E-Safe 15,308
PPM

0.00 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM Injection Date : 17/08/2023 03:03:57 PM . -
Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name : Sample 24 Location : Vial 6

g i ¥ Inj : 1
Acq. operator ARALS7S o .wﬁzip : 1 Acq. operator : ARALS75 Inj Gt & )1

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Methiod S CHHPCHER/L/METHOOS/PAH-2.N
Last Changed  : 23/04/2023 08:36:51 AM by ARALS7S Last Changed  : 23/04/2023 08:36:51 AM by ARALS7S
PAH Method 2 PAH Method 2

Norm, Norm:, )
FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500 |

3000 3000

Solvent peak

Solvent peak

2500 5 : 8 . 8 & B 2500

2000 ' ; £ ¢ 5 2 : | 2000

1500 3 £ 2 EE 3 FV £ g 3 $ £ 1500~
1000

500

30min.

TPH Concentration of test soil 15,308 ppm PAH Concentration after 4 weeks with 24ml E-Safe 3770.38

PPmM
75.37 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM Injection Date : 02/09/2023 01:06:48 PM . ]

Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name : Sample 24 LocahIon_ : Vla'l 5
; § o . nj

Acq. operator ARALS7S Inj .wﬁzip 24 Acq. operator : ARAL57S Inj Vo'lu%e : 1yl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS/PAH-2.M
Last Changed : 2370472023 08:36:51 AM by ARALS73 Last Changed : 23/04/2023 08:36:51 AM by ARALS75

PAH Method 2 PAH Method 2

Norm. Norm:

FID. 1 A Front Signal (Dr Nonso 17/08/2023) FID. 1 A Front Signal (Dr Nonso 02/09/2023)

3500 3500

3000 3000

>
s
v

5500 ' : ¢ 4. % & F 2500

Solvent peak

2000 £ § § & g 2 4 : , 2000

1500 : g £ & . s a5 & g F 1500

1000 1000

500

TPH Concenftration of test soil 15,308 ppm PAH Concentration after 6 weeks with 24ml E-Safe 2136.02

PPM
86.05 7% TOTAL DEGRADATION ACHIEVED




Injection Date 17/08/2023 09:10:33 AM :
Sample Name Sandy+Clay soil Location
Acg. operator ARALS7S Inj

Inj Volume :

Method : C:/HPCHEM/1/METHODS /PAH-2 .M
Last Changed 2370472023 08:36:51 AM by ARALS573

PAH Method 2

Norm, ’ .
FID. 1 A Front Signal (Or Nonso 17/08/2023)

3500

3000

Solvent peak

2500
2000
1500
1000

500

TPH Concentration of test soil 15,308 ppm

94.93 % TOTAL DEGRADATION ACHIEVED

Injection Date
Sample Name
Acq. operator

Method

Last Changed

25/09/2023 03:08:36 PM
Sample 24
ARALS75

C: /HPCHEM/1/METHODS/PAH-2 .M
23/04/2023 08:36:51 AM by ARALS75

PAH Method 2

Norm:
350(}i
3000
2500 |
2000

1500

Solvent peak

FID. 1 A Front Signal (Dr Nonso 25/09/2023)

Location
Inj

Inj Volume :

]
c
o
<
o
fb{:-
L
(¢]
3
P
LS
N
¥
i
o
N
c
U
@2

: Vial §

1
1l

30min.

PAH Concentration after 8 weeks with 24ml E-Safe 776.68

PPM




Injection Date : 17/08/2023 09:10:33 AM - - Injection Date : O9/10/2023 12:31:54 PM ] .

Sample Name . Sandy+Clay soil l,ocat}or] < vial 4 Sample MName 1 Sample 24 L”"—“}:—:‘; : "-'}-i] 4
- ny = 2 0 . B !

Acg. operator ARALS7S Inj Volume : Acq. ocperator :  ARALSTS Inj Volume : 1 wl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Me thod : O /HPCHEM/ 1/ METHOD S PAH-2 .M
Last Changed : 2370472023 08:36:51 AM by ARALS73 Last Changed t 237042023 0B:36:51 AM by ARALSTS
PAH Method 2 PAH Method 2

Norm. y Moo
FID. 1 A Front Signal (Or Nonso 17/08/2023) ]

FID. 1 A Front 5ignal (Dr Nonso 09/10/2023)

3500

e |
k3
¥

3000

&
=

Solwvent peak

Solvent peak

2500

Lh
=

=
=

2000

1500

Lad P
= =
|T-||||T-||||T'-||||‘|'-||||T-||||

1000

500

0

I
=

10 15 20 5 30min

TPH Concenftration of test soil 15,308 ppm PAH Concentration after 10 weeks with 24ml E-Safe 266.58
PPmM

98.26% TOTAL DEGRADATION ACHIEVED




48ml E-SAFE IN 4KG CONTAMINATED SOIL TREATMENT



Injection Date : 17/08/2023 09:10:33 AM ) : Injection Date : 17/08/2023 09:10:33 AM ) -

Sample Name :  Sandy+Clay soil l,ocat}or] . \;'ﬂ : Sample Name :  Sandy+Clay soil l,ocaUIor] . \"1"‘7 :
; r ALST nj 1 - nj :

Acg. operator ARALS7S Inj Volume : 1 pl Acg. operator ARALS75 Inj Volume : 1

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS /PAH-2 .M

Last Changed 23/04/2023 08:36:51 AM by ARALS7S Last Changed : 23/04/2023 08:36:51 AM by ARALS7S

PAH Method 2 PAH Method 2

Norm. Norm.

FID. 1 A Front Signal (Or Nonso 17/08/2023) FID. 1 A Front Signal (Or Nonso 17/08/2023)

3500 3500

3000 3000

Solvent peak

>
s
v

2500 ; e . " ¢ & 2500

2000 3 . ? $ - 3 , 2000
1500 : i . > 25 & ¢ 5 1500
1000 3 1000

500 500

PAH Concentration of test soil 15,308 ppm PAH Concentration after O weeks with 48ml E-Safe 15,308
PPmM

0.00 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM Injection Date : 17/08/2023 12:35:15 PM
Sample Name :  Sandy+Clay soil Location . o

Inj Sample Name : Sample 48 LOCE]t}OF_I : V13.| 7
Acg. operator ARALS7S ! = 0 Acq. operator - nj

Inj Volume : q- op " ARALS7S Inj Volume : 1 pl
Method : C:/HPCHEM/1/METHODS /PAH-2 .M

Method : (C:/HPCHEM/1/METHODS/PAH-2.M
Last Changed : 2370472023 08:36:51 AM by ARALS7S

Last Changed ¢ 23/04/2023 08:36:51 AM by ARALS75

PAH Method 2 PAH Method 2

Norm. y Norm: )
FID. 1 A Front Signal (Dr Nonso 17/08/2023) | FID. 1 A Front Signal (Dr Nonso 17/08/2023)

3500 3500{

3000 3000

Solvent peak

Solvent peak

2500 ] . & ‘ A w”‘ § 2500
2000 s .‘ ¥ : A ¥ g 2000
1500 § ¢ § £ &F ' : ' g RN 3 v £ 1500.
1000 S . § | > & 1000

500 500

©
c
]
=
P
Py
2
<
&
U
T

TPH Concentration of test soil 15,308 ppm PAH Concentration after 4 weeks with 48ml E-Safe 2077.20

PPmM
88.43 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM - Injection Date : 02/09/2023 01:41:22 PM . .

Sample Name : Sandy+Clay soil Location : Vial 1 Sample Name : Sample 48 Locat}or_l : \qa'l 8
; Inj : 1 Acq. operator  : ARALS? n o

Acg. operator ARALS7S Inj VoTume : 9- 0p r 5 Inj Volume : 1 pl

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS/PAH-2 .M
Last Changed : 2370472023 08:36:51 AM by ARALS73 Last Changed : 23/04/2023 08:36:51 AM by ARALS75

PAH Method 2 PAH Method 2

Norm. y Normo ;
FID. 1 A Front Signal (Dr Nonso 17/08/2023) | FID. 1 A Front Signal (Dr Nonso 02/09/2023)

3500 3500

3000 3000

Solvent peak

Solvent peak

2500 g . 'y i ® ¢ g 2500

2000 3 - g ¢ i & 3 ‘ 2000

1500 3 § £ &F £T & i # v £ 1500

1000 1000

500 500

30min.

TPH Concenftration of test soil 15,308 ppm PAH Concentration after 6 weeks with 48ml E-Safe 1080.86

PPmM
92.94 % TOTAL DEGRADATION ACHIEVED




Injection Date : 17/08/2023 09:10:33 AM Injection Date : 25/09/2023 03:43:19 PM . .
Sample Name :  Sandy+Clay soil Location : Vial 1 Sample Name 1 Sample 48 Location : Vial 6

Acq. operator - ARALS?S o Acq. operator i ARALSTS uh Voo & T 4

Method : C:/HPCHEM/1/METHODS /PAH-2 .M Method : C:/HPCHEM/1/METHODS/PAH-2 .M
Last Changed : 2370472023 08:36:51 AM by ARALS73 Last Changed : 23/04/2023 08:36:51 AM by ARAL575

PAH Method 2 PAH Method 2

Norm. Normx,

FID. 1 A Front signal (Or Nonso 17/08/2023) FID. 1 A Front Signaﬂ (DI" Nonso ?_5/09/2023)

700 |

3500

3000 600

Solvent peak

Solvent peak

2500 : g . & & 7 500

2000 ' ; & g s & ¢ : ‘ 400

1500 3 F & 5 8 I y £ 300
1000

500

TPH Concentration of test soil 15,308 ppm PAH Concentration after 8 weeks with 48ml E-Safe 151.33

PPmM
99.01 % TOTAL DEGRADATION ACHIEVED




Injection Date :

Sample Name
Acg. operator

Method
Last Changed

PAH Method 2

Norm.

x FI1D.

3500 2
3000 _E
2500
2000
1500
1000

500

0

17/08/2023 09:10:33 AM

: Sandy+Clay soil Location : Vial 1

2 Iny & 1
A 7
ARALST7S Inj Volume : 1 pl

: C:/HPCHEM/1/METHODS /PAH-2 .M
: 2370472023 08:36:51 AM by ARALS73

1 A Front Signal (Or Nonso 17/08/2023)

TPH Concenftration of test soil 15,308 ppm

100 % TOTAL DEGRADATION ACHIEVED

Injection Date : 09/

Sample Mame

Acg. operator T

Method
Last Changed

PAH Method 2

C: /HPCHEM /1 /METHIDS,/PAK-2 .M

: 2304

2023 OB:36:51 AM by ARALSTS

Location : Wi

Imj =

Inj Wolums : 1 p

Morto

1le
T[:ﬁ: a

6007 |3

5004

4007

3005

= FID.

1LAF

ront Signal (Dr Monso 09/10/2023)

PAH Concentration after 10 weeks with 48ml E-Safe 0.0000

PPmM
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N=SDRA

NATIONAI. OIL SPILL DETECTION AND RESPONSE
AGENCY (NOSDRA)

(«-3
Wt Nsnaaing Vv v

~PHARCOPET WinTEd
“ENwedhy ﬁtrz_,u,. NT /\Rbo&\
v'\'\?) VKo, “Paf T

PRODUCT REGISTRATION PERMIT

Pursuant to the provision of relevant international legally binding convention on sound chemical
management of which Nigeria is a signatory, and in exercise of the powers conferred on the Agency
by the provisions of the National Oil Spill Detection and Response Agency (Establishment)ActNo. 15
0f2006 and of all other powers enabling the Agency in that behalf, the Agency hereby permits the use

M ERATE @ EnvironMENTALY JAFE TLEANR

for the purpose of oil spill clean-up and oil impacted site remediation in the Nigerian Environment

subject to the following conditions:
a. The PERMIT isonly applicable to the authorized range of products.
b. Thatthe PERMITis for your use ONLY and not transferable to any other company.
c. Thatthe Agency reserves the rightto monitor the use and application of oil clean-
up/remedial range of products at all times.
That the Agency reserves the right to revoke this PERMIT if you contravene the rules
guiding safe use of chemicals and conditions attached thereto.

The PERMIT is issued subject to payment of prescribed fees of FIFTY THOUSAND
Naira (N50,000) only renewable every two (2) years from the date ofissue

m’uq Q-Da-l Date of Expire Qa“CJA‘t()UQOQ';i
Ol

Director Plénnmg, Policy Analysis and
Research (PPAR) Department

Date of i |ssue

Date of issue QBYC\A““ 2622-

.
N<=SDRA

NATIONAL OIL SPILL DETECTION AND RESPONSE
AGENCY (NOSDRA)

tn "ﬁived' o

TED.
A

PRODUCT REGISTRATION PERMIT

Pursuant to the provision of relevant international legally binding convention on sound chemical

management of which Nigeria is a signatory, and in exercise of the powers conferred on the Agency
by the provisions of the National Oil Spill Detection and Response Agency (Establishment) Act No. 15
of 2006 and of all other powers enabling the Agency in that behalf, the Agency hereby permits the use

FHeeEN JMAGIC

for the purpose of oil spill clean-up and oil impacted site remediation in the Nigerian Environment

and sale of

subject to the following conditions:
a. The PERMIT s only applicable to the authorized range of products.
b. Thatthe PERMIT is for your use ONLY and not transferable to any other company.
c. Thatthe Agency reserves the right to monitor the use and application of oil clean-
up/remedial range of products at all times.
That the Agency reserves the right to revoke this PERMIT if you contravene the rules
guiding safe use of chemicals and conditions attached thereto.

The PERMIT is issued subject to payment of prescribed fees of FIFTY THOUSAND
Naira (N50,000) only renewable every two (2) years from the date of issue.

Date of ExplreQQ“{A“J';Qol#

(,qu

Director Planning, Policy Analysis and
Research (PPAR) Department




\ MINISTRY OF PETROLEUM RESOURCES

DEPARTMENT OF PETROLEUM RESOURCES . .
. iti ducts be sold outside
7, SYLVESTER UGO CRESCENT, OFF AWOLOWO WAY, JABI DISTRICT, ABUJA 4. Finally, you are to ensure that under no condition shall these pro

.............................................. the validity period of its approval.

PM.B. No:........

e 309 Garkl‘Abu]a Ref. NDPRIHQ]HSE.O4I003.‘IOOIZOIIIOD‘I"""

. m 0 R EECTTEETRTET .
Date:............. 14" September-2021 Yours falthfully,

Website: www.dpr.gov.ng

-

The Managing Director
Barcopet Limited

5, Nyeche Street, NTA Road,
Mgbuoba,

Port Harcourt.

Dear Sir, Balogun’ -

For: Director — CEO, Department of Petroleum Resources.

RECERTIEICATION_OF FOUR (4) PRODUCTS/BIOREMEDIATION PRODUCTS FOR USE IN
THE NIGERIA OIL AND_GAS INDUSTRY

Reference made to your letter dated September 3, 2021, on the above subject.

2. Following the review of the technical data and Safety Data Sheets (SDS) submitted for
the product and the attestation letter from the manufacturer confirming that the product
has neither been reformulated nor reconstituted, we hereby re-certify the PRODUCTS
listed below for deployment in the Oil and Gas industry in Nigeria.

PLUTUS PRA Wax Inhibitor
PLUTUS OIL & WATER SEPERATOR Demulsifier

E-SAFE Bioremediation Agent
SHEEN MAGIC ' Bioremediation Agent

3. This re—certification is issued with the following conditions:

I The use of these products shall comply with the provisions of section 25 of the
Petroleum (Drilling and Production) Regulations, 1969 as well as Environmental
Guidelines and Standards for the Petroleum Industry in Nigeria (EGASPIN 2018).

Il.  Any changes made to the composition of these products or reformulation of same
either wholly or partially without the consent of the DPR, automatically renders
this re-certification invalid.

Il User (s) of the products shall seek the approval of the DPR for its use under
specified terms and conditions and shall remain fully responsible for any damage(s)
done to the local environment on account of the use of the products.

IV Validity of these re-certifications is for a period of three (3) years from the date of

. this letter and Is subject to periodic review(s) by the Department as deemed

necessary.




Plutus Product Delivery Options

Plutus product delivery options are either a 330 US Gallon IBC

Or a 55 US Gallon Drum

$42,000/1BC
EX-WORKS
$7000/DRUM

EX-WORKS

Envirormental



THANKS

Wwww.plutus-environmental.com
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