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RDK-KEEEN

ELECTROKINETIC OXIDATION ENHANCED BIOREMEDIATION OF CRUDE
OIL IMPACTED SITE AT KWAWA, KHANA LOCAL GOVERNMENT AREA OF
RIVERS STATE. NIGERIA.

INTRODUCTION

Technology for soil remediation presented to The Hydrocarbon Pollution Remediation
Project (HYPREP) by RDK Environmental Eco Solutions Limited was demonstrated in
Kwawa between April 27 and May 12, 2017. The procedure adopted involved baseline
investigation of the level of Total Petroleum Hydrocarbon (TPH) in the impacted area,
excavation of soil for mixing with nutrient (ORS-Sorb) for microbial uptake, addition of
hydrocarbon utilizing microbes (KEEEN Oil Spill Control), and installation of electrodes
(EKOGRIDTM) to provide required electrons transfer.

In the course of demonstration and monitoring; soil, sediment, and water samples were
collected by both RDK and HYPREP for parallel analysis, however this report is based on
analysis conducted by RDK. Baseline samples were analysed for TPH only, but monitoring
samples were analysed for more parameters; PAH, BTEX, and microbial counting.

After 80 days of demobilizing from site, the baseline top soil (0 — 0.5 m) average TPH of
14,660 mg/kg was reduced to 4,300 mg/kg, while appreciable change was not observed at 1.0
m (baseline; 5256 mg/kg, monitoring; 6480 mg/kg). All surface water samples recorded TPH
(720 pg/L) above national intervention limit of 600 pg/L.

Other analysedparameters could not be compared since these were absent in baseline study.
However all Polycyclic Aromatic Hydrocarbon (PAH) were below national intervention limit
of 40 mg/kg, while Benzene, Toluene, Ethylbenzene, and Xylene were below detection limit
of 0.001 mg/kg. In addition, 85% of the soil and sediment bacteria wereHydrocarbon
Utilizing Bacteria (HUB).

Further monitoring and sampling have been scheduled to follow up on performance of the
technology. However, from the results obtained so far, the demonstrated technology has
shown capability of remediating crude oil impacted site.
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LOCATION AND SITE DESCRIPTION

The Bioremediation Technology Demonstration site is located in Kwawa community,
Khanna Local Government Area of Rivers State. The site is a Shell Petroleum Development
Company (SPDC) disused manifold area in Yorla Oil Field. The site is about 80 m northwest
from the disused manifold and covers an area of 1050 m”. The site was dominated by
grasses, shrubs and trees that are adapted to saturated soil due to adjoining seasonal swamp.
There was an adjoining forest area about 15 m north and west of the site made up of palm
trees and other shrubs.

A tarred road leading to the community was located about 50 m southeast of the site.
Topography of the site is relatively flat and slopes gradually northwest into a seasonally
waterlogged area. Trenches were dug round the designated site area to act as water-break and
redirect runoff from entering into the treatment area. Figure 1 - 3 provide an overview of the
site.

Figure 1. HYPREP Project Coordinator and representative of RDK during initial site visit



e

run-off

@ R O

Figure 3. Ongoing work at the site (a) Sampling (b) Soil excavation

SITE MONITORING

Post-demonstration site monitoring was conducted on 31% July, 2017 by RDK to appraise the
level of remediation occurring within the worked area. About 80% of the site has been
colonized by indigenous macrophytes with deep green leave colour and overgrown than
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adjoining grasses where treatment did not take place. Also the open stagnant water was clear
without any floating oil sheen. However, some pockets of sediment disturbances resulted into
release of light oil sheen on water. The ambient air around the site was free of hydrocarbon
odour, but, soil and sediment samples showed varying hydrocarbon odour from medium to
faint. -

Sediment and water samples were collected at three locations within submerged area, while
soil samples at 0.5 m and 1.0 m depth were collected at a point in uplandtreated area. Please
see the certificate of analysis for the results.

Table 1: Sampling schedule for monitoring remediation work

S/N | Stage of sampling Sampling No of samples collected
date Soil | Sediment | Surface
water
1 Before demonstration 22/03/207 4 - -
2 Post 31/07/2017 |2 3 3
demonstrationmonitoring
Total number of samples collected 6 3 3

U1

Figure 4.Post demonstration monitoring sampling



Figure . ' wate within worked area
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SAMPLING PROCEDURE

Soil, sediment, and surface water samples were collected in different phases during the
remediation demonstration. The GPS coordinates are indicated in the attached laboratory
analysis reports.

Soil samples were collected with the aid of stainless steel hand auger at intervals of 0.5m and
1.0m in all the soil sampling locations. The auger holes were backfilled to avoid soil
fragmentation in the soil structure. During the baseline sampling, a total of four (4) soil
samples were collected within the demarcated area, while two(2) was collected during post-
demonstration monitoring in addition to 3 sediment, and 3 water samples. The samples were
stored in coolers boxes fitted with ice packs.

Baseline samples were analysed for TPH only, but post-demonstration monitoring samples
were analysed for more parameters (PAH, BTEX, and microbial count) in addition to TPH.



Figure 8.Baseline sampling exercise.




RESULTS AND INTERPRETATION

The TPH result is shown in Table 2. The result at 0.5 m shows significant decrease from
14,662 mg/kg before treatment to 4,302 mg/kg after treatment but there was no appreciable
change at 1.0 m depth. It is to be noted that two time sampling and analysis might not be
enough to fully analyse the performance of the treatment technology neither will the trend of
parameter change identified. Above all, the current results hover around the national
intervention limit (5,000 mg/kg) ahead of further sampling and analysis.

The TPH result of water samples is shown in Table 3. All the results are above national
intervention limit (600 pg/L). This could be possibly due to sampling procedure of collecting
water samples after sediment sampling. The results however corroborated the emergence of
oil sheen when sediment was disturbed.

For other parameters, PAHs were below national intervention limit (40 mg/kg for soil &
sediment, and 70 pg/L for water), while BTEX were below detection limit (<0.001 mg/kg
and <0.001 pg/L). For the microbial analysis however (Table 4), bacteria dominated the total
heterotrophic microbes in the samples, and about 85% of the bacteria in soil and sediment
were composed of hydrocarbon utilizing bacteria species. Future analysis will be used to
identify correlation of HUB and TPH in all samples.

Table 2.TPH in Soil and Sediment Samples (mg/kg)

Before treatment Post-treatment monitoring
DATE
22/03/2017 31/07/2017
SAMPLE ID 0.5m 1.0m 0.5m 1.0m
KW - S8S1 16607.7 6102.9
KW -S82 liemr [a4100
KW-SS1 4511 6480
KW-SED1 3890
KW-SED2 3390
KW-SED3 5419
AVERAGE | 14662.35 5256.9 4302.5 6480

The values in red are higher than national intervention limit (5000 mg/kg)



Table 3. TPH in surface water samples (pg/L)

SAMPLE ID TPH '
KW-W1 690.75
KwW-w2 670.63
KW-W3 800.67
AVERAGE | 720.68

Table 4.Microbial analysis of soil, sediment and water samples.

SAMPLE ID Soil (cfu/g) | Sediment (cfu/g) | Water (cfu/L)

Total heterotrophic bacteria 23.15x10° |20.87x10° 8.83x 10°

Hydrocarbon utilizing bacteria | 19.00x 10° | 18.02 x 10° 226%10°

Total heterotrophic fungi ; 11.00x 10° 9;15_; 105_ - 7%0.71 x10°

Hydrocarbon utilizing fungi 7.00x10° |5.74x10° 0.33x10°
CONCLUSION

Electrokinetic enhanced bioremediation technology was demonstrated by RDK
Environmental Eco Solutions Limited in crude oil impacted site at Kwawa, Local
Government Area of Rivers State. The technology involved biostimulation and
bioaugmentation, which were complemented by electrokinetic oxidation. In the post-
demonstration site monitoring, the site is currently colonized by indigenous grasses and
appeared to overgrow than grasses outside treated area.

Result of sample analysis indicates significant reduction of TPH at 0.5 m depth though the
values hover around national intervention limits, but no significant change was recorded at
1.0 m. Further sampling and analysis will be required for holistic performance review.

R 1213

Golding Manns Ekow
Managing Director
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INDEPENDENT MARIME INSPECTIONS, ENGINEERING AND QUALITY CONTROL SERVICES.
R S PLOT 10 SABBATH ROAD, ELELENWO, PORT HARCOURT. PHONE: 084 771798
PHONE: 080 33427 302, 081 60162 397
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DATE: 23-03-2017

RDK ENVIRONMENTAL ECO SOLUTIONS LIMITED
PORT HARCOURT

RIVERS STATE

NIGERIA
ATTENTION: MANAGING DIRECTOR

REPORT / CERTIFICATE OF ANALYSIS

DATE: MARCH 23, 2017

JOB: ENVIRONMENTAL ASSESSMENT (SAMPLING AND ANALYSIS OF SOIL
SAMPLE).

REPORT NO: KNL/LAB.001/03/2017/PH

SAMPLED BY: RDK

SITE NAME: KWAWA

DATE SAMPLED: 22-03—2017

DATE RECEIVED: 22032017

DATE OF ANALYSIS: 23-03-2017

This certificate of analysis may only be used in its entircty.
Additional information concerning this certificate of analysis can be found in the analytic
document ‘Specification of method of Analysis’. Copies are available in our office.

A total number of Four (4) samples were collected on 22° of March, 2017 from two (2)
different sampling points at KWAWA with different depths of 0.5m and 1.0m.The soil
samples were documented, preserved and transported to the laboratory in ice packed coolers
to preserve the sample integrity. The soil samples were analysed for TPH

We trust that we have performed the order in accordance with your expectations. If you have
any question concerning this certificate of analysis, please do not hesitate to contact the

above number on the letter heading,.

Approved By:

www.kenmoulli.com Email: info@kemnoulli.com , kemnoullitgyahoo.com



SAMPLING/ANALYSIS PLAN AND STORAGE

SIN NAME OF SAMPLE DEPTIX SAMPLE PARAMETER SAMPLE CONTAINER TYPE
SITE/LOCATION m TYPE

AMBER GLASS GLASS BOTTLE
BOTILE

1 0.50m X

KW-551
2 1.00m X
KWAWA SOIL TPH
3 0.50m X
KW-5882
4 1.00m X

www.kemnoulli.com Email: infot@kemnoulli.com , kemnoullii@yahoo.com




REPORT NO.: | KNL/LAB.001/03/2017/PH INCIDENT : | N/A
CLIENT: | RDK ENVIRONMENTAL ECO SOLUTIONS LTD SAMPLED BY: | RDK
TYPE OF SAMPLE: | SOIL SAMPLE DATE SAMPLED: | 22-G3-2017
SAMPLE ORIGIN: | KWAWA DATE RECEIVED: | 22 032017
SAMPLE SOURCE: | N/A DATE OF REPORTING: | 23 -03-2017
RESULT
wemmon | EW-SS1 | KW-SSI | KW-552 | KW-Ss2
SIN PARAMITERS METHODS UNIT - b (0.50m) (1.00m) (©0.50m) | (1.00m)
PHYSICAL CHARACTERISTICS | Erwssr | erorsar | emwssr | Fesste
1 TEMPERATURE : e i
2 pH ASTM DI1293B ¢ ki i
3 DISSOLVED OXYGEN APHA 4228 mg/] it
4 ELECTRICAL CONDUCTIVITY ASTM D125 pSiem |
Mo SALINITY APHA 2520 mgfkg :
6 TOTAL SUSPENDED SOLIDS ASTM DI863 2
7 TOTAL DISSOLVED SOLID ASTM DI868 » : % g
3 TURBIDITY APHA 2130 NTU A
METALS
1 ARSENIC ASTM D2972 mglkg 55
2 BARTUM ASTM Da382 - el
3 CADMIUM ASTM D2576D - A
4 COBALT | astmpasssa . ez
3 CHROMIUM | asripmn T T 380
6 COPPER | asTv DI1683D i 19
7 NICKEL ASTM D1856C = T
8 MERCURY ASTM D3229 ik B e
9 LEAD ASTMD3559 » ase -
10 ZINC ASTM DI691 C G ~ 720 :
i HYDROCARBONSTPH GC (FID) mgkg | 5000 | 16607.70 | 6,102.90 | 12,717.00 | 4,410.90
2 PAH GC-MSD L 40
3 BENZENE . U
T TOLUENE T ¥ 130
5 ETHYLBENZENE § 3 SET
6 XYLENE i 2 T35
BIOLOGICALS B
i BOD APHA 507 mg| [
2 coD ASTM D1252 P 4 PO
MPN/ 5
3 COLIFORM MPN COUNT ool |7
- TOTAL HETEROTROPHIC BACTERIA AERATLH Crulg 5
4 HYDROCARBON DEGRADING BAC. & % u
¢ TOTAL HETEROTROPHIC FUNGI i g 2 ;
7 HYDROCARBON DEGRADING FUNGI i k¥ e i ST ST 25 ol
) I
Z /2. i
FOR: KNL: TKENNA AYEKE APPROVED BY: KNL:
LAB.COORDINATOR MANAGING DIRECTOR

www.kemnoulli.com Email: infot@kemnoulli.com , kemnoullii@yahoo.com




GC CONDITIONS AND METHOD

TOTAL PETROLEUM HYDROCARBON (TPH)

Samples were analyzed in line with USEPA 8015 method using Gen‘Tech Master GC
equipped with a split/splitless injector, J and W 30 meter DB-5 column and an FID detector.
The carrier gas Helium was set at 20ml/min. The injector temperature was set at 240°c and
the detector temperature at 300°C. The total run time at 1pl injection volume through the
capillary column with a slow ramp rate 40°c to 310°c is 45 minutes. The GC was calibrated
using three working standards prepared from a stock solution of Accu standard

Hydrocarbon window defining standard 500ug/mt in chloroform.

www.kemnoulli.com Email: info@kemnoulli.com , kemnoullii@lyahoo.com
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REMNOULLI N

DATE: 04-08-2017

RDK ENVIRONMENTAL ECO SOLUTIONS LIMITED
PLOT NO. EA40, LIGHT IND. ZONE,

DEIDE]L RESIDENTIAL DESTRICT,

ABUIJA, FCT,

NIGERIA. ¢

ATTENTION: MANAGING DIRECTOR
REPORT / CERTIFICATE OF ANALYSIS

DATE: AUGUST 06, 2017

JoB: ENVIRONMENTAIL ASSESSMENT (SAMPLING AND ANALYSIS OF SOIL,
SEDIMENT AND WATER SAMPLES).

REPORT NO: KNL/LAB.OO1/07/2017/PH

SAMPLED BY: NOSDRA/KNL

SITE NAME: KWAWA

DATE SAMPLED: 31-07-2017

DATE RECEIVED: 31-07-2017

DATE OF ANALYSIS: 31/87/-05/08/ 2017

This certificate of analysis may only be used in its entirety.
Additienal information concerning this certificate of analysis can be found in the analytic
document *Specification of method of Analysis’. Copies are available in our office.

A totai number of Eight (8) samples were collected on 317 of July, 2017 from different
sampling points at KWAWA. Two (2) soil samples were collected from one (1) sampling
point with different depths of 0.5m and 1.0m while three (3) water and three (3) sediment
samples were collected from three (3) same sampling points. The soil, sediment and water
samples were documented, preserved and transported to the laboratory in ice packed coolers
to preserve the sample integrity. The soil and water samples were analysed for TPH

We trust that we have performed the order in accordance with your expectations. If you have
any question concerning this certificate of analysis, please do not hesitate to contact the above
numbet on the letter heading.

Approved By:

For: KNt
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Managing Director/CEQ, | |4
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SAMPLING/ANALYSIS PLAN AND STORAGE
SN NAME OF SAMPLE DEPTH SAMPLE PARAMETER SAMPLE CONTAINER TYPE
SITELOCATION m TYPE
EERTa A AMBER GI.ASS GLASS BOTTLE
’ BOTILE
1 050m SOL TPH.PAILBTEX, MCB X
KW-S51 " i
2 1 00m SOIL TRELPAHBTEX. MOB X
3 KW-SED - SEDIMENT | IPHPAEBTEX MCB X
4 RW-SEIE : SEDIMENT | ‘TPHPAH,BTEX, MCB %
e KWAWA Ll i 4
5 RWSERS by SEDIMENT | TPILPAHBTEX, MCB X
6 KW-WI[ - WATER TPHPAHBIFX MCB Y
7 KW- W2 5 WATER | TPHPAHRBTEX. MOB X
g KW- W3 . WATER | TPHPAHBIEX MCB X




LABORATORY ANALYTICAL REPORT

REPORT NO.: | KNL/LAB 001/08/2017/PH S
CLIENT: | RDK ENVI LCO SOLUTIONS LIMITED
TYPE OF S{MPLE: SOIL SAMPLEL DATE SAN[PLED: 3167 20!7 B
SAMPLE ORIGIN: | KWAWA DATE RECEIVED: | 31--07 2017
SAMPLE SOURCE: | N/A e LS DATE OF REPORTING: | 05 08— 2017 By
T RESULT i
AT e £ it
HTERVENTION Kw.581 : KW-881
SN | PARAMETERS METHODS UNIT vt (0.56m) {1.00m)
7 NSNS NO4736' 215"
PHYSICAL CHARACTERISTICS o mewemew o mpmbssc |
i TEMPERATURE | e 3 o %
2| pll | AstMDIZONB ALt et
3 DISSOLVED OXYGEN | amasm me/l # ’ : )
4 FLECIRICAL CONDUCTIVITY ASTM D1i25 psfem = . s
METALS - v
1 ARSENIC T me/ky 55 7 E
__i. il BARIUM ASTM D438 - 625 e
3 CADMIUM | asmarnasion T C N :
4 COBALT ASIM DISBA = 240 - 2]
5 ¥ CHROMILM P R W 380 i -
o COPPER|  asrmicen 190 . B
| NICKET S Th e 5 710 5
aiai MERCURY | acrmpinm . 1 i
9 | LEAD ASTM D3559 . 350 5 5
10 ZINC ASTM DI6YI € 5 720
1 HYDROCARBONSTPH GO Fm) me/kg 5000 4.510.89 6,480 40
) PAH [T ocmsb ,, 7} wE 3240
1R BENZENE | ” 1 Tepo0 T
[ TOLUENE | y 120 B T
g ETHYLBENZENE £ T TR TV
6 XYLENE | tgbmi 7 eor 1§ Sbaol
1 BOD APHA 507 mg';f— & - S
2 cob ASTM DI252 7 - S
,,,,, | 22 - IR
3 COLIFORM MPN COUNT 1oomi = 5
s WSy i — :
4 TOTAL HFTFROTROPHIC BACTERIA e Ch/e i 2RI _ Sl
2 BYDROCARBON DEGRADING BAC % 2 ¥ ]78_ !3(2\1 it g g U
6 2 : x “ = p 12 00x10°
TOTAL HETEROTROPHIC FUNGL | o
5 : N e » Fomin
HYDROC ARBON DEGRADING [UNGT -
e
/
f A
FOR: KNL: IKENNA AYEKE APPROVED BY: KNL;
LAB.COORDINATOR MANAGING DIRECTOR
Lermnontli com Email: inth a kemnoullf coar, Lem : o - > i



REVROULIING LR .
LABORATORY ANALYTICAL REPORT
REPORT NO.: | KNI/LAB G02/08/7201 7/PH INCIDENT: | NA }
CLIENT: | RBK ENVI BCO SOLUTIONS LIMITED SAMPLED BY: | NOSDRAKNI |
PR e |
TYPE OF SAMPLE: | SEDIMENT SAMPLE DATE SAMPLED: | 31 07 - 2017 J'
1
SAMPLE ORIGIN: | KWAWA DATE RECEIVED: i 31 07--2017 |
SAMPLE SOURCE: | N/A DATE OF REPORTING: | 05 -08--2017 ] 1
7
L KWSED1 | KW.SED 2 | KW-SED 3
S/N PARAMETERS __METHODS UNIT tnar SO e
NOAv3IE 314 NP RT 4R 38 3207
PHYSICAL CHARACTERISTICS HD7T28 B0 | EOTOBEIE | FOOTION 534
1 TEMPERATURE X ¥ N
o pH ASTM DI293B = i RS :
3 DISSOLVED OXYGEN | apasmn me/l ; I R )
4 ELECTRICAL CONDUCTIVITY |  asmvnus uSfem il
: METALS % | i S———
i ARSENIC ASTM D972 mglkg 35
23 BARIUM | orvoem . 625 T N
=) CADMIUM ASTM D2376D ) 12 Z = JI
4 COBALT ASTM D3558A 5 240 -
T : CHROMIIM | astapmm . 385G o
e COPPER | astmpicsso 5 190 - 1
[y NICKEL | astmpissic =i 210 - TETETEN
8 MERCURY | sswoms | - | 10 | - I "ﬂ.‘
B LEAD[ T eriioss. o 356 . 5
10 ZINC P 72 . |
O, o oS | - 4
5 NS = . P < |
I HYDROCARBONSTPH Ge .[:1.[3,__ mgkg 5000 i ;‘889.90 3.390.34 5.419.00 |
2 PAH GO MSD s 40 19.45 1695 2710 |
=Y BINZENE . ] <000} <0001 <0001
[ TOLUENE . 130 o0t <0001 <0001
5 ETHYI BENZENE N 56 oopr | <0001 <0.001
5 XYLENE 5 25 <001 4 <0001 <0001
BIOI u!-ﬁ!] s o ' - =
T BOD APHA 507 mg/] 7 o T
2 oD : ASTM Di252 2 ; - B TS
[ = MPNI T T ey
3 COLIFORM MPEN COUNT I N
i — - — :
4 TOTAL HETEROTROPHIC BACTERIA e i Chufe _"fl"“j?f’",_ﬁ L & iy
5 600X 107 9 05x10°
e e HYDROCARBON DEGRADING BAC " 3 HeIC el sl
6 b - - - 8 01 10 34x10°
L) TOTAL HETEROGTROPHIC FUNGL
5 00x10° S 00x10° 793:10°
7 | WMYDROCARBON DEGRADING FUNGI % . danici N ozl
Nisess o
" |
(.
FOR: KNL: TKENNA AYEKE APPROVED BY: KNL:
LAB.COORDINATOR MANAGING DIRECTOR
1o kemnoullicom T It} wiileont, he e
QL ard



FOR:KNL:____ IKENNAAYEKE

LAB.COORDINATOR

APPROVED BY: KNL:

w.hemm

g
e == ' ANALYTICAL REPORT
" REPORT NO: | KNL/LABOU3/OR0ITPIL T wcIENT: | NA
CLIENT: | RDK ENVE ECO SOLUTIONS LIMITED SAMPLED BY: | NOSDRAKNL
TYPE OF SAMPLE: | WATER SAMPLE DATE SAMPLED: | 31 07 2017
SAMPLE ORIGIN: | KWAWA DATE RECEIVED: | 31 -07. 2017
[ SAMPLESOURCE: |[NA _ , | DATEOFREPORTING:|os--2i7 ]
; RESULT
TR VAT ooy | KWW1 | KEWWZ | KW-W3
SN PARAMETERS wevions | UNET et
| emysicaL ERISTI ooy | onmme | e
] TEMPERATURE = c 5 ) ) i
2 pH ASTM DIZB 5 i S A
3 DISSOLVED OXYGEN | apnaas mgii 5 N Lo ]
4 LELECTRICAL CONDUCTIVITY | astvpnzs usfem J L
1 T ARSENIC g/l ) . : z
) BARIUM - 625 1
3 CADMIUM T & e & - 5
4 COBALT | asrmupssssa o 108 = 1 = ] i
3 ¥ CHROMIUM | asrmor B 30 - -
COPPER T amrsipicad 7 - g
NICKEL | | irwniseed . 75 i :
MERCURY | rsmmoszs | = 83 i = z
T LFAD | asimpsssy - 75 . = |
10 ZINC | astmpIon © y 860 - - SR
i HYDROCARBONSTPH &C (FID) g/l Y 690 75 67063 800.67
Rz PAH e i 76 650 | &ai | so1 |
3 BENZENE B 5 36 <0001 0,001 <0.001
4 TOLUENE T . o 000 A1 0001
5 ETHY1 BEN/ENE = 150 <0t oot BTy
3 XYLENE B = 70 <0001 0001 <0001
BIOLOGICALS = :
o BOD | amAsw mg/[ - - - -
2 COD | AsTMDIIS = - ] = 7
MR/ a Ps -
» COTIFORM MPN COUNT 100mi 7
] TOTAL HETEROIROPRIC BACTERIA | ATHA®IISE L 5 B0ate! o i il
> 3 HYDROCARBON DEGRADING BAC. & :'Ommf ) umxmi 2 73‘?“}: ’
& [O1AL HEIERUIROPHIC FUNGL | etk oeRRl ot hem
7 HYDROCARBON DEGRADING FUNGE - - 0 ﬁi'i.‘(kiﬁﬂ-m‘ . H?_-?‘lﬂs __L’__ETSXHJ‘
Vi F =2 »

MANAGING DIRECTOR




GC CONDITIONS AND N

Samples were analyzed in line with USEPA 8015 method using Gen Tech Master GC
equipped with a spiitlsplitles§ injector, J and W 30 meter DB-5 column and an FID detector.
The carrier gas Helium was set at 20mi/min. The injector temperature was set at 240°c and
the detector temperature at 300°C. The total run time at 1yl injection volume through the
capiltary column with a siow ramp rate 40°¢ to 310°c is 45 minutes. The GC was calibrated
using three working standards prepared from a stock solufion of Accu standard
Hydrocarbon window defining standard 500ug/mi in chloroform.

M VYNLIC RPADR ARGRMATIC MVDIDOCARLON (DARY & 08
POLYNUCLEAR ARCMATIC HYDROCAREBON (AL 1} Aahe=iti

PAH analysis was carried out in line with EPA 8270 method on an Agilent 8890 GC/MSD
5973 equipped with & split/spliless injector, J and W 30 meter DB-5 column and Mass
Selective Detector. The carrier gas Helium was set at 34mi/min. The total run fime is
15.60minutes. The GC was calibrated using three working standards prepared from a stock
solution of Accu standard for PAH of 2.0mg/mi in Dichloromethane: Benzene (1:1).

BENZENE, TOLUENE, ETHYLBENZEN, XYLENE (BTEX}

A headspace gas chromatographic mass spectromeiric (GC-MS) was used for the
determination of benzene, toluene, ethyl benzene and xylene (BTEX) in soillwater samples,
For wialer sample, mezaswe 5m) of sample i 2 20m flass YDU vis) gezdy 27780 with 2o
of methanol solvent, capped with screw-cap and Teflon and shake in a sonicator for
extraction. For soil samples, 5mg of soil sample was placed in a 20 mL VOC vial aiready
filled with 10 mL of methanol solvent, the mixiure was shake in a sonicator for extrastion.
The sample was positioned in the headspace sample vial tray for BTEX analysis with the
aid. of GC/MS and Headspace. The GC was calibrated using three working standards
prepared from a stock solution of Accu standard for BTEX of 2.0mg/mi in methanol.

eilli.com Email: info ¢ kemnouilicom , hen



