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Total Petroleum Hydrocarbons (TPH)
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Although the abbreviation TPH is in widespread use for requesting laboratory
tests, it is really a misnomer as;

« There is no test available which will determine “Total” ie ALL hydrocarbons

* It does not just determine “Petroleum” hydrocarbons
« Compounds other than “Hydrocarbons” may be included in the results

[Refer to Hill Laboratories Technote on Hydrocarbon Analysis for more information, ]



http://www.hill-labs.co.nz/
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How Is the TPH test carried out?

hill-labs.co.nz

« The sample is extracted or diluted with a ‘non-
polar’ solvent (commonly hexane or
dichloromethane),

— the solution treated with silica (to remove
polar compounds),

— then analysed by gas chromatography with a
flame ionisation detector (GC-FID),

— using a non-polar stationary phase (so
compounds elute in order of increasing boiling
point)

« The GC s typically run using a temperature
programme from 40-350C, so compounds with a
wide range of boiling points can be determined.
BUT, very volatile compounds (BP < n-heptane
(C7), about 98C) nor more than C36 (n-
hexatriacontane) are NOT usually included (ie it is
not Total TPH!). Special methods can be used for
these if necessary.

« The output from the detector is plotted to form a
“Chromatogram”.

Helium
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What does the test report?

All compounds which extract into the solvent used, are not removed by
the silica, and pass through the GC column under the conditions
used will be included.

Because much of this testing is for the petroleum industry, numerical
results are reported in ‘carbon bands’, C7-C9 (petrol range), C10-C24
(diesel range) and C24-C36 (oil range), plus a total of these three.

All compounds which extract into the
solvent used, are not removed by the silica,
and pass through the GC column under the
conditions used will be included.

Because much of this testing is for the
petroleum industry, numerical results are
reported in ‘carbon bands’, C7-C9 (petrol
range), C10-C24 (diesel range) and C24-C36
(oil range), plus a total of these three.
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Compounds included may be;

Hydrocarbons;
oil based hydrocarbons, such as natural gas, LPG, petrol, kerosene, jet
fuel, diesel, fuel oils, bunker oils, lubricating oil, transformer oil, greases, asphalt,
and bitumen
living sources, such as terpenes (eg rubber, pinene, limonene, camphor),
phytane, pristane, squalane and squalene.
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e Other compounds;
— pesticides
— plasticisers
— solvents
— surfactants
— phenols
— etc, etc
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Technical stuff - analysis

* Analysis by GC-FID

 Column
— BPX5 Capillary Column (15m x 0.32mm ID x 0.25um
film thickness), P/N 065255

hill-labs.co.nz

 Temperature programme
— 35C for 1min
— t0 225C @ 60C/min

— to 300C @ 50C/min
— to 340C @ 40C/min, hold 2.3 min
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Products — Fuels & Lubricants

hill-labs.co.nz

Old fuel pumps, Soviet Union, 1959
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Petrol 91

1341516.3
Petrol 91 (Challenge)

Client Chromatogram for GC Scan

Imported__Sequences\Harley_ Quinn_ Backl\asTPH 6867\xoDW.384 .4

Caz.aa ]

B 1341516.3 [manipulated]
_ ai [

7o T Si6.93 1 CRESE) T Si550 I 2355 [ czez5 | ©36.36 |

C7 C9 Cl1 Cl4 C20 C25 C29 C36 C44

119 -

110 -
100.
20 -
80 -
70
60—:

50 -

a0 I

30

20 4

C7 C9 Cl Ci14 C20 C25 C29 C36 C44 |
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Petrol 95

1341516.4
Petrol 95 (Challenge)
Client Chromatogram for GC Scan

B 1341516.4 [manipulated] Imported__Sequences\Harley_ Quinn_Backl\asTPH 6867\xoDW.384.5
[ B - - B C7.9 I Ci0-11 1 [CREIRE) T C16-20 1 CZ21.26 | = | <3036 I Ca7z.aa ]
b 1 i T T 1 T T 1 1 T 1

116 -

110 | Cc7 C9 Cl1 Cl4 C20 C25 C29 C36 Ca4

100 -
90:
80 -
70
60 |

50

a0 -

30

20

o J MLML,JUAA JM\«M PN i N rmin

0.0 2.0 4.0 6.0 8.0 10.2
C7 C9 Cl1 Cl4 C20 C25 C29 C36 C44
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Diesel

1341516.5
Diesel (Challenge)
Client Chromatogram for GC Scan
!J 34151 6.57[manipulated] Imported_Sequences\Harley_ Quinn_ BacklasTPH 6867\ xoDW.384.6
683.2 [ [y T (SRR 3 | Ciz.3a T Ci15.20 T T231.26 T <ze205 | T30.36 T Ca7.a4 ]
60.0 - Cc7 C9 Cl1 Cil4 C20 C25 C29 C36 C44
|
50.0 4 i
40.0
30.0
20.0 -
10.0 NJ\' W Mw M
| WMM w
G N \‘\‘J\-»MJ\J\\A/'WJ '”JLJL*LJ_‘, PEmaen e———
0.0 2.0 4.0 &.0 8.0 10.2
C7 (01°] Cl1 Cl4 C20 C25 C29 C36 C44 |
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Petrol: Diesel 50:50

hill-labs.co.nz

1341516.27
50:50 petrol:diesel

Client Chromatogram for GC Scan

B 1341516.27 [manipulated] Imported__Sequences\Harley_ Quinn_ Backl\asTPH 6867\xoDVWVW.384.28
82.2 " I ra) T S10-37 T Ciz. a4 T C16.20 T T23.26 T _cze-z0 | T30.36 T Ca7.Aad ]
] C7 C9 Cl1 Ci14 C20 c25 C29 C36 C44

70.0 |
1
60.0 i
1
50.0 |
i
40.0 - }

. AW MWMM .

0.0 2.0 4.0 6.0 8.0 1
C7 C9 C11 Ci14 C20 C25 C29 C36 C44
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GumTurpentine
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1341516.11
Gum Turpentine
Client Chromatogram for GC Scan

- 1341516.11 [manipulated] Imported__Sequences\Harley Quinn_ Backl\asTPH 6867\xoDW.384.12
- LS il B2 L A

7o I o3 | Sizia I Ci6.20 I czizs [ czez5 | =30.36 [ Ca7.aa ]

C7 C9 Cl1 Cl4 C20 C25 C29 C36 C4a4

502 |

450

400 -
350 | a-pinene

300 - \

250 g -
[3-pinene

200—4
150 phellandrene
100 - //

50

0.0 2.0 ) 4.0 6.0 8.0 10.2

C7 C9 Cl Cl14 C20 C25 C29 C36 C4a4
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Mineral Turps

1341516.6
Mineral Turps

Client Chromatogram for GC Scan

B 1341516.6 [manipulated] Imported__Sequences\Harley_ Quinn_ Backl\asTPH 6867\xoDW.384.7
[

7o | <io.3 T cizia T cic.20 T czi26 | T | <3636 I C37.44 ]

142.9 ,
W27 C7 C9 Cl Cl14 C20 C25 C29 C36 C44

125.0

112.5

100.0

50.0

37.5

25.0 4

1?: S Y. 1| ’M\L

0.0 2.0 4.0 6.0 8.0 10.2

C7 C9 Cl Ci14 C20 C25 C29 C36 Ca4

min
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Kerosene

1341516.7
Kerosene
Client Chromatogram for GC Scan

B 1341516.7 [manipulated]
- - BT

Imp
I

orted__Sequences\Harley_ Quinn_Backl\asTPH 6867\xoDW.384.8

c7.6

S04

Ciz.ia

C16.20

<2326 <2629 T

C30.36

Ca7.aa 1

50.0 4

Cc7

C9

C1l1

Cl4

C20

C25 C29

C36

C44

20.0

15.0

10.0 |

min

oo 2.0

6.0

8.0

10.2

Cl1

Ci4

C20

C25 C29

C36

C44 |

15

N
=
o
Q
wn
o
©
L
e
=
=




t~HIllLabs
Dry Cleaner (LAWS)

[Low Aromatic White Spirit]

hill-labs.co.nz

1341516.8
Dry cleaner (LAWS)
Client Chromatogram for GC Scan

B 1341516.8 [manipulated] Imported__ Sequences\Harley_ Quinn_Backl\asTPH 6867\xoDW.384.9

c7 5 6.3 1 [CREIE) T <i5.20 | Tzi36 [ czez5 c36.36 T Ta7aa

[ [
1 1L 1 1 1 1 1 ! !

C9 C11 Cl4 C20 C25 C29 C36 C4a4

153 4

DA 1

C7

140

120

100 -

80

60

40

20 4

i ok MJ,, _ in
S X 10.2

C7 C9 Cl Cl4 C20 C25 C29 C36 C44
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Citronella Oll

1341516.10
Citronella Oil
Client Chromatogram for GC Scan

B 1341516.10 [manipulated] Imported__Sequences\Harley Quinn_ Backl\asTPH 6867\xoDW.384.11
C7.o 1 Ci0. 11 | Ciz.14a 1 CTi16.20 I C21.26 1 C26.29 1 C30.36 [ Ca7.44 ]

[ [
2625 I T i T | I I i I 1

[ oA

=80 c7 c9 ci1 Cl4 C20 C25 C29 C36 Ca4

225
200
175 -
150:
125 1
100 -
75 -

50 ]

o_ b — »
0.0 2.0 4.0 6.0 8.0 10.2

C7 C9 Cl1 Cl4 C20 C25 C29 C36 C44
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LOSP

Light Organic Solvent Preservative Timber Treatment

1341516.12
LOSP

Client Chromatogram for GC Scan

B 1341516.12 [manipulated] Imported__Sequences\Harley Quinn_Backl\asTPH 6867\xoDW.384.13
71 [ 7.0 33 1 > -

I cio41i | Cizia T 620 I C21-26 _c=2629 1] <3036 1 c37-44 ]
= H SRAE TR

C7 C9 Cl Cl4 C20 C25 C29 C36 C44

137.6 4

125.0 4

112.5

100.0

87.5

75.0

62.5 4

50.0

37.5

-0.2 - : : - T
0.0 .0 4.0 6.0 8.0 10.2

c7 C9 C11 Ci14 C20 C25 C29 C36 C4a4

min
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Jet Al

1341516.13
Jet A1
Client Chromatogram for GC Scan

B 1341516.13 [mannpulated]

Imported_ Sequences\Harley Quinn_Backl\asTPH 6867\xoDWVW.384.14

ci0-14

ciza

1
.

C16.20

czi1.26 [—ces=e ]

<©30.36

Caz.aa

C7.5 T
T

102

Cc7

C9

C1l1

Cl4

C20

C25 C29

C36

C44

80 4
70 4
S0 -

50 |
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20 |

(

~AM__

min
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C9

Cl1

Ci4

C20
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C36

C44
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Pegasol 1425

1341516.14
Pegasol 1425
Client Chromatogram for GC Scan

B 1341516.14 [manipulated] Imported__Sequences\Harley_ Quinn_ Backl\asTPH 6867\xoDW.384.15
[ T

51.0 c76 T Si63a T Tiz1a | Si620 czi26 [ <ze25 ] ©36.36 | <3734 1
-0 4 i + t + |

Cc7 C9 Cl1 Cl4 C20 C25 C29 C36 C44
as5.0 | Nl
40.0

35.0

30.0

25.0

20.0 - y
15.0

10.0

_o.2 JL N A SR e e i e oY . Smin’
0.0 2.0 4.0 S.0 8.0 10.2

C7 C9 C11 Ci4 C20 C25 C29 C36 C44
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Avgas

1341516.16
Avgas
Client Chromatogram for GC Scan

- 1341516.16 [Mmanipulated] Imported__Sequences\Harley_ Quinn_ Backl\asTPH 6867\xoDWVW.384.17
7 [ |

c7-8 1 C10-11 ci2-14 1 C16-20 [ 2125 <2629 ] C30-36 | C37.4a4a ]

50.0

C7 C9 Cl1 Cl4 C20 C25 C29 C36 C44

45.0

40.0 -

35.0

30.0

20.0 -

15.0

10.0

" o.0 2.0 — a0 6.0 ) 8.0 - 10.2
c7 C9 C11 Ci4 C20 C25 C29 C36 C44 |
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Avgas 100 LL

1341516.15
Avgas 100 LL

Client Chromatogram for GC Scan

Bl 1341516.15 [manlpulated] lmported Sequences\Harley Quinn__Backl\asTPH 6867\xoDW.384.16

69.9 C7.a T 1011 Ciz.14 I C16.20 C21.26 I 2620 1 C30.36 1 C37.a4 ]
C7 c9 Cl1 Ci4 Cc20 Cc25 C29 C36 C44

60.0 -

50.0

40.0

30.0

20.0 |

10.0

—0.2 4 h U \AAJ\N\ Ll AAAJ\ A A - = T min

0.0 2.0 4.0 6.0 8.0 10.2

Cc7 (01°] Cl1 Cl4 C20 C25 C29 C36 C44 |
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Biodiesel

1341516.17
Biodiesel

Client Chromatogram for GC Scan

Imported__Sequences\Harley_ Quinn_ BacklasTPH 6867\xoDW.384.18

B 1341516.17 [manipulated]
543 == S [ c7.9 I S04 I CREIRE | Ci16.20 I TZ1.26 | = | C30.36 I Taz.aa ]
_— C7 C9 Ci11 Ci4 C20 C25 C29 C36 C44
450
400 - .
Fatty acid rr’\lfthyl esters
350 - L
(RAMES)
300 -
250
200
150
100
50 j
o JL ,.U‘\-- — Al AA..,ﬁ_l, Ll U LAn s A —i e
0.0 2.0 4.0 6.0 8.0 10.2
C7 C9 Ci11 Ci14 C20 C25 C29 C36 C44
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Perchloroethylene
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1341516.18
Perchloroethylene

Client Chromatogram for GC Scan

B 1341516.18 [Mmanipulated] Imported__Sequences\Harley_ Quinn_BacklasTPH 6867\xoDW.384.19
- . I T T

c7.8 1 [SE K] ciz.94 I 1620 C21-26 I C26-29 I 30 .36 1 Cc37.44 1

Cc7 C9 Cl1 Cl4 C20 C25 C29 C36 C44

54.0 4

50.0 -

45.0

40.0

35.0

30.0 |

25.0 4

20.0

15.0

10.0

min

4.0 S.0 8.0 10.2

Cl1 C14 C20 C25 C29 C36 C44 |

~0.1 4
O.
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Light Fuel oll (LFO)

hill-labs.co.nz

1341516.19
Light Fuel Oil (LFO)

Client Chromatogram for GC Scan

- 1341516.19 [Mmanipulated] Imported__Sequences\Harley_ Quinn_Backl\asTPH 6867\xoDW.384.20
[

c7o T 637 | Tiz-1a T S50 [ Tziz6 I _cze20 | ©30.36 T c37.a4 ]

50.0 4

C7 C9 Cl Cl4 C20 C25 C29 C36 C44

45.0

40.0 -

35.0

30.0 4

25.0

20.0 4

15.0

10.0

MJJM,LMMMW,Mma

e T A,_h_‘l\mA,,_AA-N“A_.AM“’\-‘"\—j min
2.0 4.0 .0 8.0 10.2

C7 C9 Cl Ci14 C20 C25 C29 C36 C4a4 |

0}
0

25




s#HillLabs

hill-labs.co.nz

Medium Fuel Oill (MFO)

Medium Fuel Oil (MFO)
Client Chromatogram for GC Scan

-_ 1341516.20 [Mmanipulated] Imported__Sequences\Harley_ Quinn_ BacklasTPH 6867\xoDW.384.21

50.0 s 76 I Sio37 T ciz.3a I Si5.20 [ T33126 R | ©30.36 | S37.a4 ]

Cc7 C9 Cl1 Cl4 C20 C25 C29 C36 C44

45.0 -

35.0 -
30.0 -

|
25.0 :

20.0

15.0

| \/'\]Wm
: ) d i MLLMWM N

M\,NJ\JL»MAJ‘W min
4.0 &.0 8.0 10.2

Cl1 Cl4 C20 C25 C29 C36 C44 |
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Heavy Fuel Oil (HFO)
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1341516.21
Heavy Fuel Oil (HFO)

Client Chromatogram for GC Scan

B 1341516.21 [Mmanipulated] Imported__Sequences\Harley Quinn_BacklasTPH 6867\xoDVW.384.22
[ T

c7a I 7031 Sizoaa I <1520 I czi.26 [ csez0 ]| c30.36 T T37.a4 ]

50.0 4

C7 C9 Cl1 Cl4 C20 C25 C29 C36 C44

45.0

40.0

35.0

30.0

25.0

20.0

15.0

10.0

i 'JJMLJNLWJ_MM___MM .

6.0 8.0 10.2
Ci14 C20 C25 C29 C36 C44
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Heavy Bunker Fuel Ol

Heavy Bunker Fuel Oil (HBFO)
Client Chromatogram for GC Scan

B 1341516.22 [Mmanipulated] Imported__Sequences\Harley Quinn_BacklasTPH 6867 \xoDW.384.23
C7a T S0 T Ci2-14 T C16.20 T C21-25 T <2629 | C30.36 T C37.44

50.0 I i I i I T I 1 i
C7 C9 C11 Cl4 Cc20 C25 C29 C36 C44

45.0

40.0

35.0

30.0 -

25.0

15.0

10.0

b A s A A A

LA NMAUMLMJLW

4.0 6.0 8.0 10.2

C7 C9 Cl1 C14 C20 C25 C29 C36 C44 |

min

-0.1 4
0.0
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Tiwal Point Fuel Oll

1341516.23
Tiwai Point Fuel Oil

Client Chromatogram for GC Scan

- 1341516.23 [manlpulated] lmported Sequences\Harley Quinn__BacklasTPH 6867\xoDWVW.384.249
50.0 - 7o I S04 Ciz.ia <1620 <2325 <2629 ] <3036 | C37.aa ]
Cc7 (04°] Cl1 Ci14 C20 Cc25 C29 C36 C44

45.0 -
40.0

35.0

30.0 -

25.0

20.0

15.0

10.0 VI\JWU‘N M\M

°° L,
0.1 4 o ,\_,,AA,,JNL "A*MMLJ.,AU,M_A_A?mw”m -
" o0 B ] 4.0 6.0 8.0 ] 10.2
Cl1 Cl4 C20 Cc25 C29 C36 C44

hill-labs.co.nz
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Crude QI

1341516.24
Crude OIl

Client Chromatogram for GC Scan

- 1341516.24 [manipulated] Imported__Sequences\Harley_ Quinn_ Backl\asTPH 6867\xoDW.384.25
>, I

c7.9 1 <031 I ciz-14a I <1520 [ C21-26 __c=2629 ] C30-36 1 c37.44 ]
s x T T s . s 1

50.0

c7 C9 C11 Ci14 C20 C25 C29 C36 C44

45.0

40.0 -

35.0

30.0 -

25.0

20.0

15.0 4

10.0

A
gt W M | " Www

0.0 2.0 4.0 6.0 8.0 10.2

c7 C9 C11 Ci14 C20 C25 C29 C36 C44
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Used car lubricating oll

1341516.25
Used Car Oil

Client Chromatogram for GC Scan

# 1341516.25 [manipulated] Imported__Sequences\Harley Quinn_Backl\asTPH 6867\xoDWVW.384.26
50.0 - T === I rezroveEn T =oaa T T==n T reoTroy ——csazaT revToreT T ==7aa )
] Cc7 C9 Cl1 Cil4 C20 C25 C29 C36 C44
as.0 f
40.0 - ’
35.0 }
30.0 k
25.0
20.0 :
15.0 ] l
10.0 \N
5.0 "\\\
-0.1 4 f S DU DS WPV Vel T ¥ W 7Y »AWA’W min
0.0 2.0 4 0 & 0O 80 10 2
Cc7 C9 Cl1 Cl4 C20 C25 C29 C36 C44
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Quakerol Rolling Ol
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1341516.26
Quakerol Rolling Oil
Client Chromatogram for GC Scan

B 1341516.26 [manipulated] Imported__Sequences\Harley_ Quinn_BacklasTPH 6867\xoDW.384.27
= x

7o I cio1 | Cizia I 620 T czi26 | = | c30.36 I ©37-aa ]

127.0 -

C7 C9 Cl1 Cl4 C20 C25 C29 C36 C44

112.5 i

100.0
87.5
75.0
62.5
50.0
37.5

25.0 4

12.5 ’\ :M
L -
- L¥Q_L,A,_ -).M.A 'J w— A

AP
-0.1 4 — - = LM L
0.0 2.0 a0 6.0 8.0 10.2

Cc7 C9 Cl1 C14 C20 C25 C29 C36 C44 |
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TPH Calibrating Standard

1341516.1

Hydrocarbon calibrating standard
Client Chromatogram for TPH by FID

[ 4
500 _ [ <7-9 | C10-11 | C12-14 C15-20 | C21-25 | c26-29 | C30-36 I} C37-44 | |
1 C7 C9 Cl1 C14 Cc20 C25 Cc29 C36 C44
400 -
300 -
200 -
100 -
O - - 0 0 v
0.0 2.0 4.0 &.0 8.0 10.2
Cc7 C9 Cl1 C14 C20 C25 Cc29 C36 C44
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hill-labs.co.nz

Laboratory TPH QC Sample

1341516.2
TPH Qc sample
Client Chromatogram for TPH by FID

[ ] Imported__ Sequences\Harley Quinn_ Backl\awTPH 3750\TPHQC

137—: c7

120 A
100 |
80 -

60 4

40 -

20 A

C7
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PAH Lab Standards

hill-labs.co.nz

1493314 .1
PAH reference standard (100ppm)
Client Chromatogram for GC Scan
B 1493314.1 n.a. [Manipulated]
c7-9 c10-11 Cci1z2-14 c15-20 c21-25 c26-29 C30-36 C37-44
500 -
PA
400 -
300 -
200
100 -
o th& ] : P
0.0 2.0 4.0 6.0 8.0 10.6
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BTEX Lab Standards

BTEX reference standard (50ppm)
Client Chromatogram for GC Scan

B 1493314.2 n.a. [Mmanipulated] Imported_ Sequences\Loki_ FRONT\asTPH 7614\xoDW.434.3

c7-9 cr10-11 ciz-1a | C15-20 c21-25 C26-29 C30-36 C3z-aa |

127.6 4

pA

112.5 4

100.0

87.5

75.0 4

62.5 4

50.0 4

37.5

25.0

12.5

-0.1 4 - | - =1 __— —— !
0.0 2.0 4.0 6.0 8.0 10.0 10.6
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7&HillLabs

hill-labs.co.nz

DDT Lab Standards

DDT reference standard (20ppm)
Client Chromatogram for GC Scan

B 1493314.3 n.a. [Mmanipulated]
c7-9 c10-11 Cciz-14 ci15-20 c21-28 c26-29 C30-36 Cc3az-aa
100 —
80 -
60
40 -
20 -
0 - h L)X L - A - mit
0.0 2.5 5.0 D 10.6
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Ze:HillLabs

=

hill-labs.co.nz

PCP/TCP Lab Standard

PCP reference standard (100ppm)
Client Chromatogram for GC Scan

B 1493314.4 n.a. [Mmanipulated] Imported_Sequences\Loki_ FRONT\asTPH 7614\xoDW.434.5

79 <I10-11 Crz-1a C15-20 c21-2%5 C26-29 C30-36 C3ir-aa

o91.1 4

|

A ‘

l

|

80.0 |
|

70.0 - !
1

i

60.0 - ;
|
;
50.0 -
40.0 -

30.0

20.0 -

10.0
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“HillLabs
PCB - Arochlor 1260

hill-labs.co.nz

1493314 .5
Arochlor1260 (PCB reference standard) (100ppm)
Client Chromatogram for GC Scan
B 1493314.5 n.a. [Mmanipulated]
35-0 _ c7-9 C10-11 c12-14 c15-20 Ccz21-25 cz26-29 C30-36 C37-44
1| PA

30.0

25.0

20.0 -

15.0

10.0

5.0
—0-2;-__.__—,_’*——1 “KEL Al ik A Jlnlf el _mib
0.0 2.0 4.0 6.0 8.0 10.6
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#=HillLabs
PCB - Arochlor 1254

=

hill-labs.co.nz

1493314.6
Arochlor1254 (PCB reference standard) (100ppm)
Client Chromatogram for GC Scan
B 1493314.6 n.a. [manipulated] Imported__Sequences\Loki_ FRONT\asTPH 7614\xoDW.434.7
35.0 . - cr-9 cr0-11 Crz-1ae Cin-2O Cai-z2s Cze-29 C30-36 Cir-as I‘
%
30.0 1
|
25.0 -
20.0 4
15.0
l
10.0 %
|
5.0 1 |
|
) |
-0.2 - AA_AAL A N A AA A - I "4'".
0.0 2.0 4.0 6.0 8.0 10.0 10.6
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#&HillLabs

hill-labs.co.nz

Phenols Lab Standard

Phenol reference standard (20ppm)
Client Chromatogram for GC Scan

i 1493314.7 n.a. [manipulated] Imported_ Sequences\Lokl FRONT\asTPH 7614\xoDW.434.8

cr-9 C10-11 crz-1a C15-20 c21-2%5 Cz6-29 C30-36 C3iz-aa

.6 1t
O -

60.0

50.0 -

40.0
30.0 A
20.0

10.0

4.0 6.0 8.0 10.0 10.6
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#&HillLabs
PAH vs Chromatogram

N
c
o
(=]
"]

a
©

—_—

—

=

=

Polycyclic Aromatic Hydrocarbons  mg/kg dry wt
Acenaphthene 0.04
Acenaphthylene 0.13
Anthracene 0.22
Benzo[a]anthracene 1.34
Benzo[a]pyrene (BAP) 1.89
1447872.24 W 24
N125_2 03-Jul-2015 - Ene
Client Chromatogram for TPH by FID This level of PAH/ Benzo[g,h,i|perylene 143
35_0.: e S e W1 at i Benzo[K]fluoranthene 0.83
L this scale Chrysene 1.24
] gives peaks ﬂqis big Dibenzo[a,hjanthracene 0.24
25.0 4 Fluoranthene 23
coo] Fluorene 0.06
. Indeno(1,2,3-c,d)pyrene 144
o Naphthalene <0.16
10.0 ] I Phenanthrene 0.87
‘ Pyrene 27

43




44



~
N

“HillLabs

N
=
o
Q
u
o
©
—
-
=
=

1451439.1 Stormwater

Lawter Stormwater 16-Jul-2015 12:05 pm
Client Chromatogram for TPH by FID

 1451439.1 n.a. [manipulated] Imported__Sequences\Carnage_ Backl\awTPH 4143\xwTPH.3132.20

I <75 Sor | eeas | cisee Czioes Ciezs | ciose I C37oaa

37.1 4
35.0 A

PA

30.0 4
Monotgrpenes
25.0 4
20.0 -

15.0 - ‘ i

10.0 4

i O |

0.0 2.0 4.0 6.0 8.0 10.5

45




'y

‘~HillLabs
Alexandra Fire Stormwater
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1472162.4
Surface Water East of Building

Client Chromatogram for TPH by FID

. 1472162.4 n.a. [Mmanipulated] Imported__Sequences\Carnage_ Backl\awTPH 4205\xwTPH.3189.6

I crs Son | e

154 -

PA

140 -

120 -

100 -

80 4

60 - | |
40 4

20 4

I\, 1 s i . —
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“HillLabs

hill-labs.co.nz

1430638.3

Morpholine used as corrosion inhibitor, in boilers and perhaps with antisapstain
formulations

1430638.3
SLY MH9 23-May-2015 2:35 pm

Client Chromatogram for TPH by FID

B 4320638.3 n.a. [Manipulated]
35.0 - _ | [=rr | Sio-an [ Siz-1a | Cis-zo | Sai-as | caro-3e | Car-aa 1l
a7 C9 C11 C14 C20 C25  C29 C36 C44
30.0] Morphpline
25.0 A
20.0
15.0 4
10.0 | 2-Carene E
| |
5.0
‘,J {—L »MAA,A"\J'J”\"' o J‘wm_
0.6 l———— | \_J'l.__ o A ] L min
o2 c7 C9 c11 Cc14 20 c25 €29 C36 Ca4 i




“HillLabs

Solvents ex Roof Tile manufacturing
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B 14128921 n.a. [Manipulated]

(=g ] [=31=28 R SrE-na S8 -20 CEu-28

151 -

2N

140 -
n-butylbutanoate

Is)

sopropylbutanoate

.120__ \ /
: Butanedioic acid, methyl-, bis(1-methylpropyl) ester

100
80

60—-
Diisobutyl adipate

20
. J M Ah ]l 4 A L ‘ A ey S min
0.0 2.0 4.0 .0 8.0 10.5
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ZeHillLabs
1410116.1 TW — Paint manufacturer

The decynediol derivative, 2,4,7,9-tetramethyl-5-decyne-4,7-diol (TMDD), is produced and used in large quantities,
primarily as an industrial defoaming non-ionic syrfactant under the trade name Surfynol 104, including in dye and
printing ink formulations. Other uses include theproduction of polyethylene glycol ether surfactants, and in
adhesive formulations (Air Products and Chemica|s 2002, HSDB 2002, Musselman & Chander 2002, USDA 2009, US
EPA 2002, US EPA 2011).

[ex http://lwww.areenpeace.ora/international/Global/intennational/publications/toxics/Water%202012/TechnicalReport-08-
14101161

TW1 07 -Apr-2015 10:30 am

Chant Chromatogram for TRH by FID
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B AT TE T ofe el s ly

[ = I =TTy | =y | o I IR [ TR | IR ]
C7 C9 C11 Cl4 C20 C25 C29 C36 Ca4

14153
137,

LN

B0 |
1

ar.=

2500

iz

o

. EEEEEEEEEEEEEE——————————

] . i " L " I o J_r. .| II — LA F. Y . . .\_. - el =
C7 C9 Cl1 Cl4 C20 C25 C29 C36 C4a4




Z&HillLabs
1448988.2 Stoddards Solvent

Glass company, air quality sample
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1448988.2
Effect (909) 07-Jul-2015
Total Petroleum Hydrocarbon Chromatograms for Air Quality Sample
B 1448988.2 Front [MmManipulated]
25.0 - [ [err | Cio- | CrE-na [ Cis-zo [ CEi-es [ cee-es [ Cao- s [ Car-aa | |
Cc7 C9 Cl Cl4 C20 C25 C29 C36 C4a4
30.0 -
25.0
Stoddards solvent
20.0 -
15.0 4
10.0 4
5.0 -
-0.1 4 = m\/\v\_ﬂ_r A I — I _ min
0. 2.0 <, 0 .0 8.0 10.5
Cc7 C9 C11 C14 C20 C25 C29 C36 C44
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“HillLabs
1453909.1 Air badge - Stoddards

1453909.2

06:50-14:45 22-Jul-2015
Total Petroleum Hydrocarbon Chromatograms for Air Quality Sample

B 1453909.2 Badge [Mmanipulated

G7-9

<c10-11

------

cz1-25

C2z6-29

59.3 -

50.0 4

40.0

30.0

20.0 4

10.0 A

A

-0.3

4.0

ol

N
=
o
Q
u
o
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-
=
=
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1396961.4 GW
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1396961.4
MB3A 11-Mar-2015
Client Chromatogram for TPH by FID

B 1396961.4 n.a. [manipulated] Imported__Sequences\Loki_ FRONT\awTPH 3944\xwTPH8015.38.9

Cl0-326

T 75 | Sron T Cizoa T S0 [ ceies [ czezs | - | Caraa ]

a7.e
45.0 | C7 C9 Cl1 Cl4 C20 C25 C29 C36 C44

40.0 -

Naphthalene | 2- and/ 1-methylnaphthalene

U W

30.0 | N

35.0

25.0 4

20.0 -

15.0 A

10.0 A

~0.1 - — A—AA_FA.‘.M,-A. J_AJAMMVL e SO IINOEIL RSty iy | Y WSS (OSSR || S

4.0 & 0 80 100 106

C9 C11 Cl4 C20 C25 C29 C36 C44
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1449584.1 Water tank
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1449584 1
Tank
Client Chromatogram for TPH by FID

i 1449584 .1 n.a. [Mmanipulated]
EIT) =TI IERIT 1520 I

RIS | CECEE | R Saroaa

57 .5

1

S0.0 4

Naphthalene

50.0 \

0.0

d l-methylnéxphthalen?e
yd |

™

20.0

20.0

10.0

10.5
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#&HillLabs

hill-labs.co.nz

1432592.1

Trade waste pump station with a major sewage component

14325921
South Yard Pump Station

Client Chromatogram for TPH by FID

B 1432592.1 n.a. [Mmanipulated]
35.0 - — - | ! Cr-9 } CI1o-11 ! Cirz-1a ! C15-20 ! c2z1-2% E Cz6-29 ! Ic.no-s-.» } C3r-aa ]
C7 C9 C1l1 Cl4 c20 C25 C29 C36 C44
30.0
Cholestanol,|cholestanone
25.0
20.0
15.0
10.0 4
Stanols
50 \
Squalenﬂ -
By
-0.1 N M A J__M _ _‘MJ AA P O, S Mo AM,—L“LA-L.A.AA A A nh PG AEAS min
a 0O 2 0 10.5

c;_ 2> 0 A O
C7 C9 Ci1 Ci14 C20 C25 C29 C36 C4a4
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1469497.2

Solvent wash from orange stained concrete

?Kerosene
1469497.2
$S002 (0.1) 31-Aug-2015 2:30 pm
Client Chromatogram for TPH by FID
B 1469497.2 n.a. [Mmanipulated] Imported__Sequences\Loki_ BACK\asTPH 7504\xsTPH.6417.5
35.0 - | G7-9 | Cro-11 | Grz-1a | G15-20 | C21-285 | cze-29 | C30-36 | C3z7-aa |
1 C7 C9 Cl1 Cc14 Cc20 C25 C29 C36 C44
30.0
25.0 -
20.0
15.0 -
10.0
5.0 :
-0.1 4L £ : e - A ) e - - sl
0.0 2.0 4.0 6.0 8.0 10.5
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##HillLabs
Produced water

Produced W ater Temp:30.7°C 06-Nov-2014 9:15 am
Client Chromatogram for TPH by FID

N
=
o
Q
wn
o
©
L
e
=
=

. 1348920_2 [manipulated] Imported__Sequences\lLoki_ BACK\awTPH 37952 wT PH.2866.23
=0 ] - 1 C35-23

CiD=11 | Ci13-14 C 1530 c3 cit=3% | CN0-0 1 C 1744

\
§1.052<
|1.000

[y
I

200 i
800
700 - ‘
600

S00

400

|
300 ‘ ‘

200 -

|
| .l&'m-.f" WY

—
‘2;_
e
-

100 ‘ ' ‘ ,
o . a A‘ - ,l_l ‘;"*\_f’ _k!lq. fli."u
2.0

Q.0

T
.l~l" Jw -,-" ‘,JJ Lt e IO J JJ,.LJ b — - =

4.0 ’ 6.0 10.2
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1516812.1 Terbuthylazine
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15168121
Truck Fill 16-Dec-2015 9:00 am
Client Chromatogram for TPH by FID

B 1516812.1 n.a. [manipulated] Imported_ Sequences\Loki_ FRONT\awTPH 4357w TPH. 331015
orE Cer-es G

) [SGCEE I CAZ-1a | CAS-20 26-28 [SETSR T CAF-a4 |

a7z.1

[

80.0 -
70.0 -

60.0

ETerbuthyIaz:ine

50.0

40.0 A

30.0 -

20.0 -

10.0 4

A
0.0 2.0 4.0 6.0 8.0 10.0 10.6
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Animal Auctioneers
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15314971
Sump 29-Jan-2016 9:45 am

Client Chromatogram for TPH by FID

Imported_Sequences\Loki_ FRONT\awTPH 4407 '2ow T PH. 334824
I .

CAc-a6 I AT -a I

B 1531497.1 n.a. [mMmanipulated]

| [y cro- SERL CAs-20 < CRE-29

25.0 -

[

30.0 -

25.0

20.0 -

15.0 -

10.0 -
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#&HillLabs
1469593.4 m&p-xylene

hill-labs.co.nz

1469593 .4
CXM_A_MW 26 29-Aug-2015 12:00 pm
Client Chromatogram for TPH by FID
B 1469593 .4 n.a. [manipulated] Imported_ Sequences\Carmnage_  Backi\awTPH 4198\xwTPH. 318213
72.1 _ Cr-9 I CIEaE SiE-1m [ Cis-7o I Cri-rs Can-zs | Cao-a6 I Car-a+ |
mé&p-xylene
s0.0
50.0 +
40.0
30.0 | ' : i :
| |
| | | : | :
20.0 4 | | : | :
10.0 4 i i
_0.2 . i A A A LM;-AJLA.'I : i | i | ot
0.0 2.0 4.0 6.0 8.0 10.0 10.7
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7&HillLabs

1497099.1 Phthalates

1497099.1
STO_50_0.6 04-Nov-2015
Client Chromatogram for TPH by FID

B 1427099.1 n.a. [manipulated]

Imported
Crzoia

_ Sequences\Carna

ge_ Fr
Zi-28

ont\asTPH 7636\xsTPH.6558.17

| [

CiG-z0

=}

CEe-73

[SET:RETY

Car-as

B

&60.0 +

50.0 4

30.0 +

20.0 4

10.0

-0.1 4 ol

¥

10.0

10.7
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Paint factory discharge to SW
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1560857.5
AS001/29316 [Aqueous layer]
Client Chromatogram for TPH by FID

B 1560857.5 n.a. [manipulated] Importaed_Sequences\Carmnage_ FronttawTPH 45 19\<wTPH.3413.22
=T - Car-an

or- =T I c1E- I C5-20 2 CEe-28 CAG-36 CEEE o) |

2,802
2,500 -

=X

2,250

2,000 -

1,750 A

1,500 -

1,250 -

750 A

500

250 4

min

0_.0 2.0 4.0 6.0 8.0 10.0 10.7

ol




“esHillLabs

Soill PCBs

1559355.2
Bells Pit 30-Mar-2016 12:45 pm

Client Chromatogram for TPH by FID

B 1559355.2 n.a. [mManipulated]

Imported_ Sequences\Carmage_ Backl\asTPH 791 7\xsTPH.6845.22

| oF-a

Sio-11

CIERE

CiG-F0

czi-25

[ cz6-28 R

Ca7-44

173

P I

160

140

120

100

80

S0 -

40 -

20

|
|

10.0

10.7
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Coal Tar

2942176.14
HSS 9/3 30-Mar-2022

Client Chromatogram for TPH by FID

T 2942176 14 n.a. [(manually integrated] Imported SequencesiLoki FrontflasTPH 124 14\xsSHOC 3501.3
o ) e 2 | L b ju ) o ow T on TR

LN A T

‘ 346
300
1250
200 -

150 4

100

50

......

[T | Y PY | b A | ",

~ Taoo =~ so00 6.00 " 7zo0o " soo0 92.00 9.4as
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