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1. Introduction

The Bay of Plenty Regional Council (BOPRC) is overseeing the remediation of the Kopeopeo Canal to remove
dioxin-contaminated sediment from the canal and undertake remediation at sites near the canal. The project’s
Resource Consent 67173 requires monitoring of ambient air for both dust and dioxins during the remediation
project. BOPRC has commissioned a baseline monitoring study to assess the existing levels of dust and dioxin
in air, so that any perceived change in levels of these air contaminants resulting from the project can be
assessed. The baseline monitoring was undertaken at two sites near the canal from 27 March to 3 June 2015.
This report presents the findings of the baseline monitoring.
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2. Study Design
2.1 Monitoring site locations

Baseline monitoring sites were selected based on recommendations made in the Kopeopeo Canal Remediation
Baseline Air Monitoring Plan (Jacobs, February 2015). Two sites were selected for dust monitoring. One site
was located at the western end of the Project, south of Containment Site 1 (the “West” site). The second
monitoring site was located near the Whakatane Growers property (the “East” site). Monitoring for dioxins was
also underaken at this site. The two monitoring sites are indicated in Figure 1 below.

Figure 1 Kopeopeo Canal Remediation Project with locations of baseline ambient air monitoring sites

2.2 Sampling times and frequencies

Dust monitoring was undertaken by Airquality Ltd using a continuous optical particulate monitor (the Dustmote?).
The monitors measured Total Suspended Particulate matter (TSP), and telemetered the data in 1-minute
averages to a server. Airquality Ltd performed regular instrument checks and at the end of the project provided
the data as 1-minute raw data as well as 1-hour and 24-hour averages.

Dioxin monitoring was undertaken by Source Testing New Zealand (STNZ) using hi-vol PUF samplers in
general accordance with USEPA Method TO-9A% Four 14-day samples were collected as per monitoring
conditions in the remediation Project’s resource consent.

Monitoring start and end dates for the two sites are provided in Table 1 below.

! http://airqualityltd.com/wp-content/uploads/2014/03/Airquality-DUSTMOTE_brochure. pdf
2 http://www.epa.gov/ttnamtil/files/ambient/airtox/to-9arr.pdf



Baseline Ambient Air Monitoring Summary JACOBS

Table 1 Kopeopeo Canal baseline monitoring start and end dates

Start 27 March, 13:00 8 April, 15:00
TSP monitoring

End 27 May, 14:00 3 June, 15:00

Start 31 March, 12:00
Dioxin monitoring n/a

End 26 May, 12:00

Meteorological monitoring is undertaken at a monitoring site established by BOPRC near Containment Site 1, at
the western end of the Project. The site was established in November 2014, and records wind speed and
direction, atmospheric temperature and pressure, relative humidity, and precipitation.

2.3 Assessment criteria

Assessment criteria for TSP and dioxins in relation to the Project have been established as per the resource
consent for the remediation Project. Condition 40.4 of the consent states a limit of for dioxins of 0.03 pg I-
TEQ/m®, measured as a 14-day average. Condition 43.1(b) states a trigger level for TSP of 70 pg/m® as a 1-
hour average.

Any measurements above these trigger levels will require investigation into the causes of the exceedances, and
if necessary additional mitigation measures to reduce the likelihood of exceedances in future.
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3. Results

3.1 Meteorology

Wind speed and direction as measured at the Kopeopeo meteorological monitoring site are presented in the
windrose in Figure 2 below. Winds measured during the baseline monitoring period were variable, with
predominant winds being from the south and southwest. Strong winds (greater than 5 m/s) occurred 8.6% of
the time and calm winds (less than 0.5 m/s) occurred 5.0% of the time. Average wind speed was 2.4 m/s.

Figure 2 Windrose for period of baseline monitoring period (27 March to 3 June 2015) as measured at Kopeopeo Canal
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Atmospheric temperature, pressure, and relative humidity as measured at the site are presented in Table 2
below.



Baseline Ambient Air Monitoring Summary JACOBS

Table 2 Temperature, Relative Humidity and Atmospheric Pressure as Measured at Kopeopeo Canal

I T
0.4 987

Minimum 40.2
Maximum 23.6 94.3 1033
Mean 13.7 79.5 1017
Median 14.5 83.5 1018

3.2 Particulate Matter

TSP monitoring results for the two sites are shown in Figure 3 below. Summary results are presented in Table
3.

Concentrations greater than the trigger level of 70 pg/m® occurred primarily during early morning hours, and all
exceedances occurred between 10:00 pm and 8:00 am. Figure 4 provides a plot showing average TSP
concentrations by hour of day over the monitoring period, and shows the trend for increasing particulate matter
during night-time and early morning. Possible reasons for this are the accumulation of wood smoke from
residential heating during cooler night-time and early morning periods.

Another explanation is that increases in relative humidity that occur with cooling temperatures could result in
condensation as fog, which optical particulate monitors read as particulate matter. Analysis of the 1-hour
averages observed during the baseline monitoring show that almost all of the exceedances occurred when the
relative humidity was greater than 90%.
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Figure 3 Baseline TSP monitoring results(1-hour averages, jg/m?3)
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Table 3 TSP Monitoring Results (1-hour averages)

m TSP~ West site ("g/ms) TSP - East site ("g/m3)

Minimum 0 0
Maximum 1108 986
Mean 9.8 7.6
Median 3.1 4.0
95" Percentile 14.0 15.3
Total number of exceedances 32 13
Total number of hours 1464 1345

Figure 4 Average TSP concentrations measured by hour of day (Mean and 95% confidence intervals per hour)
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In terms of assessing possible sources of particulate matter in relation to wind direction, a pollution rose may be
used to illustrate the frequency of wind directions correlated with TSP concentrations. Figure 5 provides
pollution roses for the east and west TSP monitoring sites, with the red segments representing exceedances of
the 70 pg/m3 trigger level. The pollution roses show that the majority of exceedances occur when the winds are
from the south and southwest, with a small number of exceedances measured during periods of northerly
winds, indicating that the exceedances are generally not related to the Project area, including the unsealed road

to the north of the monitoring sites.
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Figure 5 Pollution roses for TSP monitoring at east (on left) and west (on right) sites. Red segments indicate exceedances of 70 pg/m? trigger level.
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3.3 Dioxin Monitoring Results

Dioxin monitoring results are summarised in Table 4 below. A copy of the monitoring report from STNZ is
provided as Appendix A. Four 14-day samples were collected during the baseline monitoring study. The
sample results were relatively low, which is in agreement with concentrations seen in locations not impacted by
industrial sources. The third sample, collected 28 April to 12 May, was significantly higher at 0.08 pg I-TEQ/m®.
This exceeds the trigger level of pg I-TEQ/m?, although it is not inconsistent with measurements taken at other
locations in New Zealand. Past measurements have indicated that dioxin concentrations (as 20-day averages)
range from 0.001 to 0.01 pg I-TEQ/m?in rural sites, whereas concentrations for urban sites ranged from 0.007
to 0.04 pg I-TEQ/m®, and up to 1.2 pg I-TEQ/m?® for an industrial site®.

Table 4 Dioxin monitoring results

Start date/time 31/3/15 11:40 14/04/15 12:33 28/04/15 11:14 12/05/15 11:20
End date/time 14/04/15 10:55 28/04/15 11:10 12/05/15 11:15 26/05/15 11:10
Sample volume (Nm3) 20,112 20,077 20,161 20,109

Total I-TEQ (Medium

0.004 0.018 0.082 0.011
Bound?), pg/m®

Although the higher dioxin concentration measured in Sample 3 is within the normal range for a rural area, it is
likely that the sample was impacted by local combustion source(s) such as domestic heating appliances or open
burning at nearby rural properties. Figure 6 presents windroses representing the winds observed during each of
the four dioxin sample periods, and gives an indication of areas upwind of the ambient air monitoring sites that
would potentially contribute to the dioxin measurements. Each of the four two-week sample periods show
variable winds, with a general predominance from westerly and southerly directions. The Kopeopeo Canal is
located to the north of the monitoring site, and so dioxins measured from this activity would be observed during
periods of northerly winds.

The winds during the period of Sample 3 were variable, with predominant winds form the south and west.
Upwind activities in these directions are largely rural. Comparison with the particulate monitoring data show that
during this period there were two occasions where high particulate concentrations were observed: on Saturday
9" of May (between 3:00am and 7:00am), and again on Monday 11" of May (between 1:00am and 8:00am).
Winds during these hour were also entirely from the southwestern quadrant, ruling out discharges from
Whakatane residential area to the east and southeast. Wind speeds during these events were light (less than 2
m/s), which would tend to rule out windblown dust as a source. It is therefore likely that that these spikes
indicate a source of combustion (such as domestic or open burning to the south or west) that would influence
the dioxin sample.

8 MfE, Organochlorines Programme, Ambient Concentrations of Selected Organochlorines in Air, December 1999.
* The ‘Medium Bound’ concentration is derived by taking one-half the value of the level of detection
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Figure 6 Windroses representing winds observed during each of the four dioxin sample periods
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It should also be noted that the trigger level for dioxins is set at a low level, and exceedances of the trigger level
do not necessarily indicate significant health risks. Table 5 provides a comparison of the Project trigger level for
dioxins with ambient air guidelines, and indicates that the Project consent level is at the lower range of ambient

air concentrations.

Table 5 Ambient air trigger level and guidelines for dioxins

_ Averaging period Evaluation Criterion (pg/m3)

Kopeopeo Canal Remediation 14 days 0.03
Project — Consent Condition

Texas ESL® Annual 0.03
California REL® Annual 40
Ontario Ambient Air Guidelines’ 24-hour 0.1

5 https://www.tceq.texas.gov/toxicology/esl
5 http://oehha.ca.gov/air/allrels.html
7 http:/Awww.airqualityontario.com/downloads/AmbientAirQualityCriteria. pdf
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4. Discussion and Conclusions

Baseline monitoring for particulate matter (TSP) was carried out at two locations near the Kopeopeo Canal
between 27 March and 3 June 2015. Dioxin monitoring was also carried out at one of the sites from 31 March
to 26 May. The monitoring is intended to give an indication of existing levels of these contaminants in the
vicinity of the canal prior to the commencement of remediation activities.

Although the baseline monitoring data for the area is relatively limited in terms of duration, the results of the
monitoring indicate that exceedances of the trigger levels for particulate matter and dioxins, as specified in the
resource consent for the remediation Project, will be exceeded at times. It is our understanding that due to the
sensitive nature of the Project, these trigger levels have been set at a relatively low level and do not necessarily
represent serious risks to human health or the surrounding environment. Rather, they are designed to indicate
the need for further investigation as to the causes of the exceedances. In particular, whether they are a result
of Project activities that can subsequently be mitigated, or are a result of existing activities in the area and so
may be considered part of the existing environment.

In regard to the particulate monitoring, the trigger level of 70 ug/m® as a 1-hour average was exceeded on
several occasions (approximately 1-2% of the time for both monitors). These exceedances tended to occur
during night-time or early morning periods, and are likely explained by increases in part by relative humidity and
subsequent formation of fog, which is read by the optical instruments as particulate matter. It is also possible
that domestic burning during cooler night-time periods contributed to the readings of particulate matter.

Four 14-day average dioxin samples were collected during the monitoring period. Three of the samples were
below the trigger level for dioxins of 0.03 pg/m® I-TEQ. One sample exceeded the trigger level, at 0.08 pg/m®.
Analysis of the meteorology for the period of this exceedance indicates that the winds were predominantly from
the west and south, which does not have any obvious combustion sources such as residential or industrial
areas. However we note that this period also had high levels of particulate matter on two days, which could
indicate a combustion source upwind of the area. It is possible that the 14-day sample could have been
impacted by these events. We recommend that for future monitoring, any observation of combustion activities,
especially open burning, be recorded so that they can be correlated with the monitoring results.

Given that the measured levels of dioxin are consistent with those measured in rural areas previously in New
Zealand, and are below those measured in urban areas where the majority of the population reside, the levels
of dioxin measured do not present a health risk above what is experienced by the majority of the population.
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Appendix A. Dioxin Monitoring Report
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1. Introduction

Source Testing New Zealand Limited (STNZ) was commissioned by Jacobs New Zealand Limited
(Jacobs) on behalf of the Bay of Plenty Regional Council (BoPRC) to undertake Baseline Ambient
Dioxin Monitoring as part of the Kopeopeo Canal Remediation. The Kopeopeo Canal is located to
the west of Whakatane and is a critical component in the Rangitaiki Plains Draining Scheme. To
maintain the canal, sediment is periodically removed and parts of the canal have been found to be
contaminated with dioxins from historical storm water discharges from the Pinex Sawmill site.

BoPRC have obtained resource consent to remediate the contaminated portions of the canal. The
Resource Consent stipulates air quality monitoring for both dust and dioxins for the duration of the
project. In order to assess background dust and dioxin concentrations, Jacobs prepared the
Baseline Air Monitoring Plan which detailed the ambient dust and dioxin monitoring programme to
be completed prior to the commencement of the remediation.

Jacobs commissioned STNZ to undertake the ambient dioxin monitoring as detailed in the Baseline
Air Monitoring Plan. Condition 40 of the resource consent relating to the ambient dioxin
monitoring states:

40.2 Air quality monitoring for dioxins shall be undertaken in accordance with AS3580 at or
adjacent to 99 Paroa Road, Whakatane(Whakatane Growers Limited) and 34 Paroa Road,
Whakatane (Paroa School) and conducted in accordance with USEPA Method TO-9A
‘Determination of Polychlorinated, Polybrominated and Brominated/Chlorinated Dibenzo-p-
Dioxins and Dibenzofurans in Ambient Air’ except as modified for sampling over a 14-day period.

While the resource consent identifies two sites for ambient dioxin monitoring, for the baseline
monitoring only the Whakatane Growers Ltd site was recommended based on the sensitivity of the
receptor and the availability of power for the sampler.

STNZ provided the sampling equipment for the baseline ambient dioxin monitoring and provided
training to BoPRC staff on the operation, calibration and sample handling in accordance with
USEPA Method TO-9a. Matthew Newby, Air Quality Scientist conducted the training on 30
March 2015 and commissioned the sampling equipment on 31 March 2015. BoPRC
representatives exchanged the sampling components every 14-days until the site was
decommissioned on 25 May 2015. Samples were registered at the BoPRC laboratory and
forwarded to AsureQuality, Gracefield for analysis. Copies of all field sheets, calibration records,
laboratory chain of custody forms and analytical reports were forwarded to STNZ for review and
reporting. The following report outlines the baseline ambient dioxin sampling methodology,
describes the monitoring site and presents the results of the monitoring.

SOURCE TESTING NZ
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2. Sampling Methodologies

The BoPRC Kopeopeo Canal Remediation baseline ambient dioxin monitoring was conducted in
accordance with USEPA Method TO-9A Determination of Polychlorinated, Polybrominated and
Brominated/Chlorinated Dibenzo-p-Dioxins and Dibenzofurans in Ambient Air. STNZ are IANZ
accredited for the sampling portion of this method and AsureQuality, Gracefield are IANZ
accredited for the analysis.

STNZ employed an EcoTech HiVol 3000 PUF sampler for this work. The sampler consisted of a
100 mm quartz fibre filter holder which attaches directly to the PUF/XAD glass cartridge. The unit
operated at a constant sampling rate of 12.5 m*hr at actual conditions for a period of approximately
14 days. The sampler records a number of parameters including run time, sampling volume at
actual conditions and standard sampling volume corrected to 0 °C, 101.3 kPa. The standardised
sampling volume was used to calculate the ambient dioxin concentration.

USEPA Method TO- 9A specifies a 24 hour sampling period using a Poly Urethane Foam (PUF)
cartridge. For the current project, the resource consent stipulated a 14-day sampling period. To
prevent any potential loss of absorbed compounds due to the extended monitoring period, XAD
resin was incorporated into the PUF cartridge. The sampling cartridges were spiked with
isotopically labelled dioxin standards prior to sampling.

The HiVol PUF samples were exchanged by James Gladwin (Environmental Consultant with
OPUS International Consultants) who was also responsible for calibrating the HiVVol PUF samplers
following the collection of each sample. James attended the training provided by Matthew Newby
and was the key contact for the sampling portion of the project. James provided the collected
samples to the BoPRC laboratory where samples were registered and forwarded to AsureQulaity,
Gracefield for analysis. As the sampling method requires the samples to be extracted within 7-days
of sample collections, the samples were to be forwarded to AsureQuality on the day of collection.
Appendix A presents the field sheets, calibration records, and laboratory chain of custody forms
collected as part of the monitoring programme.

Included in the monitoring programme was a field blank collected on 28 April 2015 and a
laboratory blank was conducted with each round of analysis.

SOURCE TESTING NZ
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3. Sampling Locations

The Kopeopeo Canal Baseline Baseline Air Monitoring Plan identified a single monitoring site for
ambient dioxin monitoring located at Whakatane Growers Ltd, 99 Paroa Rd Whakatane. The
specific location was determined in accordance with AS/NZS 3580.1.1:2007 Method for sampling
and analysis of ambient air — Guide to siting air monitoring equipment. The baseline ambient
dioxin monitoring site is depicted in Figure 1and an aerial map depicting the sampling location is
presented in Figure 2.

S0
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= Figure 1: Baseline Monitoring Location

SOURCE TESTING NZ
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Kopeopeo Baseline Dioxin
Ambient Air Monitoring
Location

s Figure 2: Baseline Monitoring Location Aerial (data.linz.govt)
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4.  Ambient Dioxin Monitoring Results

4.1 Ambient Dioxin Monitoring Results
The following section presents the results of the BoPRC Kopeopeo Canal Remediation baseline

ambient dioxin monitoring performed at Whakatane Growers Ltd. Table 1 presents the results of
the ambient dioxin monitoring for the period 30 March 2015 to 26 May 2015. The results for each
of the congeners along with the International Toxic Equivalency factors (I-TEQ) and World Health
Organisation Toxic Equivalency factors (WHO-TEQ) have been presented. Appendix B presents
the analytical reports from AsureQuality, Gracefield.

The results of the ambient dioxin monitoring show the concentration at the baseline monitoring
location ranged from 4.49 to 81.9 fg/m* I-TEQ Upper Bound (corrected to 0 °C, 101.3kPa) with an
average of 29.0 fg/m* I-TEQ Upper Bound (corrected to 0 °C, 101.3kPa). The WHO-TEQ Upper
Bound ranged from 4.77 to 99.9 fg/m® (corrected to 0 °C, 101.3kPa) with an average of 33.3
fg/m* WHO-TEQ Upper Bound (corrected to 0 °C, 101.3kPa). The highest concentration of 81.9
fg/m* I-TEQ Upper Bound (corrected to 0 °C, 101.3kPa) occurring over the sampling period 28
April to 12 May 2015. It is worth noting that this sample was extracted 17 days after sample
collection and hence did not meet the method specification of 7 days.

SOURCE TESTING NZ
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= Table 1. Ambient Dioxin Monitoring Results, 31 March to 26 May 2015

Site

Baseline Monitoring Location

Start Date/Time

31/03/15 11:40

14/04/15 12:33

28/04/15 11:14

12/05/15 11:20

End Date/Time

14/04/15 10:55

28/04/15 11:10

12/05/15 11:15

26/05/15 11:10

Run Time (minutes) 20,112 20,077 20,161 20,109
Corrected Vol (m3)" | 3,944 3921 3,662 3,840

Conc. mass Conc. mass Conc. mass Conc.
Analyte mass (pg)  (fg/m®)! (Pg) (fg/m®* | (pg) (fg/m®* | (pg) (fg/m®)?
2378 TCDF 5.44 1.38 31.0 7.91 28.6 7.81 32.9 8.57
Total TCDF 174 44.1 924 236 878 240 759 198
2378 TCDD <2.97 <0.753 3.80° 0.969% 47.8 13.1 <3.20 <0.833
Total TCDD 86.9 22.0 504° 129% 1,090 298 223 58.1
12378 PeCDF 5.45 1.38 28.6 7.29 21.4 5.84 16.4 4.27
23478 PeCDF 6.44 1.63 49.7 12.6 39.5 10.8 24.3 6.33
Total PeCDF 86.0 21.8 641 163 584 159 330 85.9
12378 PeCDD <5.54 <1.40 14.1 3.60 159 43.4 11.5° 2.99%
Total PeCDD 44.8 11.4 354 90.3 2,060 563 1268 32.8°
123478 HxCDF 8.21% 2.08F 55.8 14.2 53.8 14.7 26.7 6.95
123678 HXCDF 6.08 1.54 51.9 13.2 41.9 11.4 18.4 4.79
234678 HXCDF 9.40 2.38 71.3 18.2 60.9 16.6 26.6 6.93
123789 HXCDF <3.45 <0.875 <7.18 <1.83 <14.0 <3.82 <174 <453
Total HXCDF 64.0F 16.2F 474 121 688 188 181 47.1
123478 HxCDD <4.30 <1.09 13.0° 3.32F 122 333 13.7F 3.57F
123678 HxCDD 9.41 2.39 26.4% 6.73% 324 88.5 24.1 6.28
123789 HxCDD 16.2 411 19.9 5.08 380 104 <19.9 <5.18
Total HXCDD 133 33.7 503% 128F 4,910 1,341 357F 93.0°
1234678 HpCDF 25.1 6.36 181 46.2 282 77.0 69.6 18.1
1234789 HpCDF <4.36 <1.11 29.8 7.60 29.0 7.92 <23.8 <6.20
Total HpCDF 25.1 6.36 251 64.0 601 164 69.6 18.1
1234678 HpCDD 152 385 253 64.5 3,900 1,065 326 84.9
Total HpCDD 343 87.0 565 144 9,390 2,564 821 214
OCDF 14.0 3.55 81.5 20.8 270 73.7 34.0 8.85
OCDD 400 101 433 110 7,050 1,925 749 195
Total WHO -TEQ
Lower Bound 9.46 2.40 65.4 16.7 365 99.7 37.7 9.82
Total WHO -TEQ
Medium Bound 14.1 3.57 65.7 16.8 365 99.7 41.3 10.8
Total WHO -TEQ
Upper Bound 18.8 4.77 66.1 16.9 366 99.9 44.9 11.7
Total I-TEQ Lower
Bound 11.2 2.84 69.2 17.7 299 81.6 37.7 9.82
Total | -TEQ Medium
Bound 14.4 3.65 69.6 17.8 299 81.6 41.3 10.8
Total I-TEQ Upper
Bound 17.7 4.49 69.9 17.8 300 81.9 44.9 11.7

T Corrected to 0 °C, 101.3 kPa

E = Estimated result

SOURCE TESTING NZ

D:\STNZ\Clients\Jacobs-SKM\BOPRC\Deliverables\Kopeopeo Canal Remediation Baseline Ambient Dioxin Monitoring 2015.doc

PAGE 10 of 47




Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

4.2 Quality Control Data

The follow section outlines the quality control samples analysed as part of the BoPRC Kopeopeo
Canal Remediation baseline ambient dioxin monitoring. All field sheets and calibration sheets
were reviewed and found to be in order. Table 2 presents the results of the field blank and
laboratory blanks. The ambient dioxin concentrations have been calculated based on the average
sample volume for the field blank and the sample volume of the sample analysed with the
laboratory blank.

USEPA Method TO- 9A specifies that the samples must be extracted within 7-days of collection.
However, the sample collected over the period 28 April to 12 May 2015 was not extracted by
AsureQuality until 29 May 2015, 17 days after sample collection and hence does not fully comply
with the method. Otherwise, all quality control criteria were within the specified ranges.

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

= Table 2: Ambient Dioxin QC Sample Results, 31 March to 26 May 2015

Description Field Blank Lab Blank 1 Lab Blank 2 Lab Blank 3
Corrected Vol (m3)" | 3,842 3944 3921 3,840

Conc. mass Conc. mass Conc. mass Conc.
Analyte mass (pg)  (fg/m?)’* (Pg) (fg/m*" | (pg) (fg/m*" | (pg) (fg/m?)*
2378 TCDF <2.20 <0.573 <2.43 <0.616 <2.23 <0.569 <4.30 <1.17
Total TCDF <4.40 <1.15 <2.43 <0.616 <4.46 <1.14 <4.30 <1.17
2378 TCDD <3.68 <0.958 <3.39 <0.859 <2.41 <0.615 <2.29 <0.625
Total TCDD <3.68 <0.958 <3.39 <0.859 <4.81 <1.23 <4.58 <1.25
12378 PeCDF <1.56 <0.406 <2.03 <0.515 <1.64 <0.418 <3.77 <1.03
23478 PeCDF <1.64 <0.427 <2.02 <0.512 <1.84 <0.469 <3.80 <1.04
Total PeCDF <1.64 <0.427 <2.03 <0.515 <1.84 <0.469 <3.80 <1.04
12378 PeCDD <4.46 <1.16 <5.98 <1.52 <2.71 <0.691 <3.32 <0.91
Total PeCDD <8.91 <2.32 <5.98 <1.52 <5.43 <1.38 <11.1 <3.03
123478 HXCDF <4.10 <1.07 <2.10 <0.532 <4.86 <1.24 <4.74 <1.29
123678 HXCDF <4.06 <1.06 <2.16 <0.548 <4.93 <1.26 <4.70 <1.28
234678 HXCDF <4.86 <1.27 <2.35 <0.596 <5.40 <1.38 <5.21 <1.42
123789 HXCDF <5.73 <1.49 <2.90 <0.735 <2.38 <0.607 <7.07 <1.93
Total HXCDF <5.73 <1.49 <2.90 <0.735 <6.62 <1.69 <7.07 <1.93
123478 HxCDD <5.99 <1.56 <4.31 <1.09 <5.36 <1.37 <5.65 <1.54
123678 HxCDD <5.85 <1.52 <4.24 <1.07 <5.42 <1.38 <5.89 <1.61
123789 HxCDD <6.06 <1.58 <4.36 <1.11 <5.42 <1.38 <5.71 <1.56
Total HXCDD <6.06 <1.58 <4.36 <1.11 <5.42 <1.38 <5.89 <1.61
1234678 HpCDF <5.15 <1.34 <3.05 <0.773 <251 <0.640 <4.45 <1.22
1234789 HpCDF <7.04 <1.83 <4.25 <1.08 <3.39 <0.865 <6.68 <1.82
Total HpCDF <7.04 <1.83 <4.25 <1.08 <3.39 <0.865 <6.68 <1.82
1234678 HpCDD <5.64 <1.47 <4.92 <1.25 <5.15 <1.31 <7.19 <1.96
Total HpCDD <5.64 <1.47 <4.92 <1.25 <5.15 <1.31 <7.19 <1.96
OCDF <12.5 <3.25 <3.77 <0.956 <10.9 <2.78 <17.1 <4.67
OCDD <4.05 <1.05 <2.67 <0.677 <8.88 <2.26 <13.3 <3.63
Total WHO -TEQ
Lower Bound 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total WHO -TEQ
Medium Bound 6.37 1.66 6.32 1.60 4.72 1.20 5.69 1.55
Total WHO -TEQ
Upper Bound 12.7 3.31 12.6 3.19 9.44 2.41 11.4 3.11
Total I-TEQ Lower
Bound 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total | -TEQ Medium
Bound 5.44 1.42 5.05 1.28 4.25 1.08 5.29 1.44
Total I-TEQ Upper
Bound 10.9 2.84 10.1 2.56 8.50 2.17 10.6 2.89

1. Corrected to 0 °C, 101.3 kPa

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Appendix A Field Sheets, Chain of Custody &
Calibrations

m  This Appendix Contains 17 pages including the cover page.

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Sampling Period 31 March to 14 April 2015

SF046
Ecotech HiVol 3000 Casibration Form
Issue Date: 30/12/10
Version: 1.0
Ecotech HiVol 3000 Calibration Form
Unit Description: Orifice Plate ID: PUF-014
Sampler ID: Manometer ID:  SK- (S0
o4 o Feo Thermometer ID: 57 K¢
Barometer ID: S £ 14
Date 2 jfodfreS Time []- &2
P [OL 2 Tech &
Tomy 226
Flow Rate Target Pre Cal Post Cal
m’/hr STP dp (mmH,0)  |dp (mmH,0) Volts  |dp (mmH,0)|  Volts
10 st O-Glel € 49 3% o P
15 - g%ﬂ-ﬁ_ 057
20 1@ 1qo 674 o T8
Pass / Fail
Pass if the diffe b the i and refe dp'sare <1 10 %
Comments
Ecotech HiVol 3000 Temp. Calibration Ecotech HiVol 3000 Pressure Calibration
PreCal PreCal
LU.T.Value | Ref. Value | LU.T. Corr | X LU.T.Value | Ref, Value | LU.T. Corr Diff
c) K9] ‘c) mmHg) (mmHg) (mmHg)
Acceptance Criteria 3 °C Acceptance Criteria + 3 mmHg
Assign..... ...the value of.. ... Comments:
Temp coeff 2 (TC2)ix*
Temp coeff | (TC2)/x
Temp coeft 0 DO NOT CHANGE!
Post Cal Post Cal
L.U.T.Value | Ref. Value | LUT. Corr | X LU.T.Value | Ref, Value | LU.T. Corr Diff
(C) ¢c) (°c) mmHg) (mmkHg) (mmHg)
LUT. = Intrument Under Test
Action:
If the instrument fails any of the calibration criteria a copy of the form must be forwarded by e-mail to
the Project Manager
SOURCE TESTING Nz
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Jacobs New Zealand Ltd.
BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

[ Bay of Plenty Regional Council
Compliance Field Sheet

FIELD SHEET NO. '15/ le1e

COLLECTION DATE: )4 fo<t [ (G

WEATHER: TODAY 1 L@

DATE REC'D BY LAB: |4 /oy [ic

WEATHER: YESTERDAY N2

COLLECTED BY: "\ (&

oS

[WIND SPEED/DIRECTION:

COST CENTRE: RR-

EBOP LAB ID NO. 15 2480 150 15

1%

15

|Labstar Site No.

Consent Number

SAMPLE TYPE:

Sample site location "
e.g name of dairy shed, %‘ ‘ﬁc cf
stream, industrial site, etc | N

OryourirS

Map Reference

Specific sampling site
description e.g. 10m d/s
of outfall

NZDST Time - 24 Hour

NZST Time - 24 hours

SAMPLE COMMENTS

\CLa R
Colour, Clarity etc, %

y:;scwaﬁoer:perﬁnent gow\ <ﬁ~
e Filbe 1D

LTy
If any field measurements

are taken, record here 0 ’5555

Sample Containers

Chemistry Bottle No's
taken from this site

Bacto Bottle No's
laken from this site

other battles

Analysis Required
If cifferent for each sample
or refer 1o reverse of sheet DiOTi"\S
1t all samples require the
Same analysis

Chain of Custody Record.

COC Number

Date

Time

Sample/s relinguish dBy Sample/s Received By

Name ’ N_a_f_nel

1 [o4 (2015

{2230

Name Namel

Name Namo]

E

se print name under signature If more than three sample transfers use separate COC form

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Bay of Plenty Regional Gouncil Laboratory

SD074 [ Sample Submission for Extternal Analysis

To: Qsuce. Qua\ilrj

Analysis Request No: 20 ‘5/06 2

Date: { oL~ -

Submitters Signature: %ﬁl dlzd,m@&?},/f

EBOP Order No;
125988
( BOPRC #nalysis Requested Cormments
Sample 1D (No of samples/iype/Quote )
\S-2600 Dioxra Q'\ \ers
-
SAMPLE RECE(PT ADVICE
Tick Box to indicate request to sub-contractor Yes Mo
High Priority Samples

Return Field sheet

Aeturn samples after analysis

SUB-CONTRACTING LAB

All samples recelved in good order and with appropriate documentation:

Please quote security seal number and condition (where applicable):

Laboratory Job Number:

Results back to Laborztory Team Leader

adrian.spence@boprec.govt.nz

Comments:

Name: Date:

Signature:

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Sampling Period 14 to 28 April 2015

SF046
Ecotech HiVol 3000 Calibration Form
Issue Date; 3012/10
Version; 1./
Ecotech HiVol 3000 Calibration Form '
Unit Description: Orifice Plate ID; s t PUF-014
Sampler ID: = Manometer ID: M|SO
o4 OFx k Thermometer ID: (2, - &0 %
Barometer ID: M(__,(PW\I( R
Date (F007/6 Time 1\ 5O
Py 100€ Tech e G%_
Im f ‘S’B
Flow Rate Target Pre Cal Post Cal
m’/hr STP dp (mmH;0) _ |dp (mmH,0
|dp (mmH, ) Volts dp (mmH,0) Volts
10 T 06 O-Tiug | CZ |0 3594
5 a Al 7 68% 3‘ ;2 0. 62-§°
20 n4 _ 1136 AT | Z9 [0 8984
7 Fail
Pass if the difference between the instrument and reference dp's are <+ 10 %
Comments

Ecotech HiVol 3000 Temp. Calibration

Ecotech HiVol 3000 Pressure Calibration

PreCal PreCal

L.U.T.Value | Ref. Value [ LU.T.Corr | X LU.T.Value | Ref. Value | LU.T. Corr Diff
C) c) (0 __(mmHg) (mmHg) (mmHg)

Acceptance Criteria % 3 °C Acceptance Criteriz = 3 mmHg

Assign..... ...the value of ... Comments;

Temp coeff 2 (TC2)/x"

Temp coeff | (TC2)/x

Temp coeff 0 DO NOT CHANGE

Post Cal Post Cal

LU.T.Value | Ref. Value| LU.T, Corr | X LUT.Value | Ref Value | LU.T.Corr Diff
CC) 4] (C) (mmHg) (mmHg) {mmHg)

LU.T. = Intrument Under Test

Action:

[f the instrument fails any of the calibration criteria a copy of the form must be forwarded by e-mail to

the Project Manager

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.
BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015

N 5
3@% 5

sg‘g

R4

§§~€:
1708
E §§§ =
: 3 I
3&@ £
EEl=| |5

£fo

L ek
= i T o gr
§§ 5ol § §
£ 21l |R
B E g g; g

i 13| ~
§ 25 §§§§: gé
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Bay of Pienty Regionai Council
Field Sheet

FIELD SHEET NO. |15/ 699

couEcTIoNDATE: 28 (e [is

WEATHER: TODAY Fine. wa Slrovdevs

COLLECTED BY: <) &4 OL VS

WEATHER: YESTERDAY _ We X

COST CENTRE:

WIND SPEED/DIRECTION: PROJECT CODE:
EBOP LAB ID NO. 152983 m2aKy | % 15/ 18/
Labstar Sito No.
Consent Number
SAMPLE TYPE: Aty
Laka/RivarfLocation “—_';_2"”9({ 1 p
Description SiTesg -
Whleatarz
|Map Reference CoypstyS
|ste Description

INZST Time - 24 Hour

SAMPLE COMMENTS Pur © PuF ©
320 Zoef %
Fike D |Flte-\D

Colour, Clarity etc. 146315 A \Qo%isH
|BSD Bottie No

[Chemistry Bottie No.

Bacto Bottle No.

Other Bottie No.

FIELD MEASUREMENTS (express all units)

T © 1 ]

Dissolved n

Cond -3 (msiom)

1(usiom)

Only enter ms/cm, to convert us/om to msiom = by 1000

H

| Salinty (000)
rwsagg (M)

Temp_ DO Cond/Sain VIEC
Type
Meter No.
[ANALYSES REQUIRED:

Depns Dioxinh

Black Disc (M ) and
Colour ( Hue )
FILL IN ALL SHADED AREAS
SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Bay of Plenty Regional Council Laboratory
SD074 ] Sample Submission for External Analysis

To: -AFB\_.\ Ve C\&Ac.\[ A\J

Analysis Request No: 2 / oY Date: .2%-~mLy~1S
Submitters Signature: ra ad(ﬂ—_&‘l) EBOPOpder o SIS S
\ -VvJ' 7
BOPRC Analysis Requested Comments
Sample ID (No of samples/type/Quote )
< ) 2982 . 298y Dioking  — %V’(‘Z&’\G[Ol/) s:\ Hevs 2

SAMPLE RECEIPT ADVICE

Tick Box to indicate request to sub-contractor Yes No
High Priority Samples -
Return Field sheet v
Return samples after analysis

SUB-CONTRACTING LAB

All samples received in good order and with appropriate documentation:

Please quote security seal number and condition (where applicable):

Laboratory Job Number:

Results back to Laboratory Team Leader | adrian.spence@boprc.govt.nz

Comments:
Name: Date:
Signature:
ISSUE No: 1 ISSUE DATE: 26/06/13 Page 1of 1
SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Sampling Period 28/04/15 to 12/05/15

SF046
Ecotech HiVol 3000 Calibration Form
Issue Date: 30/12/10
Version: 1.0
Ecotech HiVol 3000 Calibration Form
Unit Description: Orifice Plate ID: PUF-014
Sampler ID: r Manometer ID: gtM ]SO
oy ‘(‘m Thermometer ID: - | >~ 00 !1',
_ Barometer [D: WA @4 SeanACs@
Date 7§ /o4 /20\S Time [0 30
Puy (00 Tech MN S
Ty L1
Flow Rate Target Pre Cal Post Cal
m’/hr STP dp (mmH,0)  {dp (mmH,0) Volts | dp (mmH,0)|  vois &
10 = 0 gzat| 22 | e=380%0i3+l0
15 1Z 0605%Y| F27 |los8
2 27— 1 151 [098594| 2% [0 gecr]
“Pass// Fail
Pass if the difference between the instrument and reference dp's are <+ 10 %
Comments
Ecotech HiVol 3000 Temp. Calibration Ecotech HiVol 3000 Pressure Calibration
PreCal PreCal
LU.T.Value | Ref. Value | LU.T. Corr | X LU.T.Value | Ref. Value | LU.T.Corr Diff
&Y (K9] C) (mmHg) (mmHg) (mmHg)
Acceptance Criteria+ 3 °C Acceptance Criteria & 3 mmHg
Assign..... ...the value of..... Comments:
Temp coeff 2 (TC2)x’
Temp coeff 1 (TC2)/x
Temp coeff 0 DO NOT CHANGE]
Post Cal Post Cal
LU.T.Value | Ref. Value | LU.T. Corr | X LU.T.Value | Ref. Value | LU.T. Corr Diff
(K9] C) (%) (mmHg) (mmHg) (mmHg)

LU.T. = intrument Under Test

Action:

If the instrument fails any of the calibration criteria & copy of the form must be forwarded by e-mail to

the Project Manager

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Tech
Initials
Technician

Run
Time

1o 4R | 2442-| | 20 ([| 4L

Sample Vol
m’/hr Corr

22
1
F
Sy i
EERR
SERES (s
Q [ - =
£ ﬁsg
z 2
5 NUIE
g“ﬁg?\?g
= d g
=
880
TiRlnT
T ¢ 2aid A
- g LEO
:: o 1
B 2 g EEBQg\g
S 4 a of =
o FIE |BEE | 3
R N
8 & |2 [E° I~ | B3
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Bay of Plenty Regional Council
_ Field Sheet

FIELD SHEET NO. A6 jw 354

COLLECTIONDATE: |2 Je57/ 1

WEATHER: TODAY SN

COLLECTED BY: ’ﬁﬁ# NP s

WEATHER: YESTERDAY 1 In2 . == 2 COST CENTRE:
WIND SPEED/DIRECTION: 2136 &g HTO‘H&- PROJECT CODE:
EBOP LAB ID NO, 16/ 15/ 15/ 15/ 15/
Labstar Sita No.
Consent Numbar
SAMPLE TYPE:
i &

Lake/River/Location

I ,‘lu»lcm}m
Dascription e

Crowess
Meap Reference

A;\/_s owve L
Sita Description
NZST Time - 24 Hour
-

SAMPLE COMMENTS ?ﬁ 1 o2t

FilkerD

(A-3lcF
Colour, Clarity ete.
BOD Bottle No
Chemistry Bottia No.
Bacto Bottie No.

Other Bottle No.

FIELD MEASUREMENTS (express &ll units)

Temperature ey |

Dissolved Oxygen (glmaﬂ

Conductivity - 3 {msicm)

Conductivity (When 1 (us/cm)

Onty enter Conductivity-3 msfcm, to convert us/cm to ms/cm + by 1000

pH

Salinity (000)

Staff Gauge (M)

Temp DO Cond/Saln VLEC

Metsr Type

Meter No.

ANALYSES REQUIRED:

D oxins

Black Disc (M) and
\Water Colour ( Hue )

SOURCE TESTING NZ

FILL IN ALL SHADED AREAS
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015

Bay of Pleniy Reaional Council Laboratoiy

SD074 | Sampls Submission for External Analysis
To: [Asice Qv:zs,\\hz\

Analysis Request No: 2 ¢\ S / 0o -
/

Date: 26-08-15.

Submitters Signature: &[‘o&u%éw' 2
[ '\7

EBOP Order No: “f_, 26\88

BOPRC Anazlysis Requested Comments
Sample ID ANa of samples/type/Quote )
IS~ 317 Dioxiny Y\ey
3 46‘-{ My L
SAMPLE RECEIPT ADVICE
Tick Box to indicate request to sub-contractor Yes No
High Priority Samples .
Return Field sheet -—
Return samples after analysis EC
SUB-CONTRACTING LAB
All samples received in good order and with appropriate documentation:
Piease quote security seal number and condition {where applicable);
Laboratory Job Number:
Results back to Laboratory Team Leader adrian.spence@bopre.govt.nz
Comments:
MName: Date;
Signature: _J
ISSUE No: 1 ISSUE DATE: 26/06/13 Page 10f1
SOURCE TESTING Nz
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Jacobs New Zealand Ltd.
BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015

Sampling Period 12 to 26 May 2015

Ecotech HiVol 3000 Calibration Form

Ecotech HiVol 3000 Callbration Form
Issue Date: 30/12/10
Version: 1.0

Unit Description: Orifice Plate ID: PUF-014
Sampler ID: Manometer ID: S¥M 15D
OF 4€8Y Thermometer ID: {5~ 00 (2
Barometer ID: etStvvice ‘
Dete \ V105 Time  |\?
Pust (00% Tech AT
Flow Rate Target Pre Cal Post Cal
m’/hr STP (mmH,0) Volts : Volts
10 ™Mak € ;;j[&:_;:j_&
15 3 | 0-58 ¢9p2
20 TS5 lo- 333
s ) Fail
Pass if the difference between the ins nt and reference dp's are <+ 10 %
Comments

Ecotech HiVol 3000 Temp. Calibration

Ecotech HiVol 3000 Pressure Calibration

PreCal PreCal

1.U.T.Value | Ref. Value| LU.T.Corr | X LU.T.Value| Ref Value | LU.T.Cormr Diff
(C). (o ‘c) (mmkHg) (mmHg) (mmHg)

Acceptance Criteris = 3 °C Acceptance Criteria + 3 mmHg

Assign..... ...the value of..... Comments:

Temp coeff 2 (TC2yx

Temp coeff 1 (TC2)/x

Temp coeff 0 DO NOT CHANGE|

Post Cal Post Cal

1.U.T.Value | Ref. Value | LU.T. Corr | X ILU.T.Value | Ref Value | LUT.Corr Diff
Cc) €c) (K9] (mmHg) | (mmHg) (mmHg)

LU.T. = Intrument Under Test

Action:

If the instrument fails any of the calibration criteria & copy of the form must be forwarded by e-mail to
the Project Manager

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Bay of Plenty Regionai Council
Fieid Sheet

FIELD SHEET NO.

s 53]

COLLECTION DATE: 2.6 foS/i&

WEATHER: TODAY CON-€~ekS )~ COLLECTEDBY: O (A o,
WEATHER: YESTERDAY (v/erai@r RS Sl pwr U COST CENTRE: X
WIND SPEED/DIRECTION: PROJECT CODE:
EBOP LAB ID NO. 18 <6 | 15 15/ 15/ 15/
Labster Site No,
Consent Number
SAMPLE TYPE: mE
Lake/River/Location Aie
Description (-(
Sevsp!
Map Reference D TPy
[N \\o‘}adw»&;
Site Description q\,ewug

NZST Time - 24 Hour

lSAMPLE COMMENTS g JF 1O 1-+

ARD 20
Colour, Clerity etc. G H’b’ \D .
AL
BOD Bottie No
Chemistry Bottle No.
Bacto Bottle No.
Other Bottle No.

FIELD MEASUREMENTS (express all units)

Temperature (C)

Dissolved Oxygen  (g/m3;

Conductivity -3 (ms/cm)

COnductiv_hx (When 1 (us/cm)

Only enter Cenductivity-3 ms/em, to convert us/cm 1o ms/em + by 1000

H

Salinity (0/00)

Staff Gauge (M)

Temp DO Cond/Saln VLEC

[Meter Type

Meter No.

ANALYSES REQUIRED;

DnO}C s

Black Disc (M ) and
Water Colour ( Hue )

SOURCE TESTING NZ

FILL IN ALL SHADED AREAS
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015

Bay of Pleniy Reaional Council Laboratoiy

SD074 | Sampls Submission for External Analysis
To: [Asice Qv:zs,\\hz\

Analysis Request No: 2 ¢\ S / 0o -
/

Date: 26-08-15.

Submitters Signature: &[‘o&u%éw' 2
[ '\7

EBOP Order No: “f_, 26\88

BOPRC Anazlysis Requested Comments
Sample ID ANa of samples/type/Quote )
IS~ 317 Dioxiny Y\ey
3 46‘-{ My L
SAMPLE RECEIPT ADVICE
Tick Box to indicate request to sub-contractor Yes No
High Priority Samples .
Return Field sheet -—
Return samples after analysis EC
SUB-CONTRACTING LAB
All samples received in good order and with appropriate documentation:
Piease quote security seal number and condition {where applicable);
Laboratory Job Number:
Results back to Laboratory Team Leader adrian.spence@bopre.govt.nz
Comments:
MName: Date;
Signature: _J
ISSUE No: 1 ISSUE DATE: 26/06/13 Page 10f1
SOURCE TESTING Nz
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

Appendix B Laboratory Reports

This Appendix contains 18 pages including cover.

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015

Dioxin Laboratory Result for Period 31 March to 14 April 2015

.
A AsureQuality

Report Issued: 26-Jun-2015

Umeed | 1C

L +6445708300 | e.

| Waiwhetu | Lower Hutt SO10 | Welington | New Zealand
PO Box 31242 | Lower Hutt 5040 | Welington | New Zeaiand

ol axperts n food sufety cnd qualiny

Certificate of Analysis

AsureQuality Reference: 15-37889

Submission Reference: 2015/062
Amended Report

PO Number: 72088

Sample(s) Recsivad: 15-Apr-2015 06:00

Sampled Date: 14 Acril 2016
Exeaction Date: 16 Apd 2016
Ansifzad Date: 19 Apel 2015

Results

The tests were performed on the samples 3z receved.

Customer Sample Name: 16-2680 (Air) Lab ID: 15-37885-1

1370

USEPA Method TO-9A (GC-HRMS)

‘Ssmgie Condifon: Acceptsble
Test Resuit Unit Method Refi
chiorinated chlorinated Dibenzofurans
2378-TCOF 644 P USEPA Method TO-9A (GC-HRMS)
Total TCOF 174 Pg USEPA Method TO-9A (GC-HRMS)
2378-TCDO <297 P9 USEPA Method TO-9A (GC-HRMS)
Total TCOD 369 Pg USEPA Method TO-8A (GC-HRMS)
12378-PeCOF 545 ] USEPA Method TO-9A (GC-HRMS)
23478-P=COF 644 P USEPA Method TO-9A (GC-HRMS)
Total PeCOF 86.0 pg USEPA Method TO-8A (GC-HRMS)
12378-PeC00 <554 Pg USEPA Method TO-8A (GC-HRMS)
Total PeCOD 245 pg USEPA Method TO-9A (GC-HRMS)
123478-HxCOF 8.21(E) ] USEPA Method TO-9A (GC-HRMS)
123678-HxCDF 6.08 po USEPA Method TO-A (GC-HRMS)
234578-HxCDF 3.40 P9 USEPA Method TO-9A (GC-HRMS)
123789-HxCDF <354 pg USEPA Method TO-9A (GC-HRMS)
Total HxCOF B40(E) Pg USEPA Method TO-8A (GC-HRMS)
123478-HxC0O <430 P USEPA Method TO-8A (GC-HRMS)
123678-HxCDO 2.41 P9 USEPA Method TO-9A (GC-HRMS)
123789.HxCDO0 162 pg USEPA Method TO-A (GCHRMS)
Total HxCOD 133 ] USEPA Method TO-8A (GC-HRMS)
1234578-HpCDF 26.1 Pg USEPA Method TO-8A (GC-HRMS)
1234783-HpCDF <435 ] USEPA Method TO-9A (GC-HRMS)
Total HOCOF 261 o USEPA Method TO-8A (GC-HRMS)
1234678.HpCOD 182 pg USEPA Method TO-9A (GC-HRMS)
Totsl HOCOD 343 Pg USEPA Method TO-9A (GC-HRMS)
OCDF 140 P9 USEPA Method TO-9A (GC-HRMS)
©Co0 400 P USEPA Method TO-9A (GC-HRMS)
Pg
P9

1370

USEPA Method TO-8A (GC-HRMS)

AsurwCunity fme wed wescrmse skl o

mtject &,

ot

w2 afor lo provide a1 sccusie waiyEe Of Be mOCWE) WHCh Gonil e wbjed of fan mpch lowever, te scoimcy of s sy la wlant oo, e

Report Number: 127800  This report must not be reproducad sxcept In full, without the prior writien approval of the laboratory.
Report Number 127800 cancels Report Number 104138,

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

AsureQuality Reference: 15-37889

Report Issued: 25-Jun-2015

Test Result Unit Method Reference
Sumn of PCODIF: - Upperbound 1370 pg USEPA Method TO-9A (GC-HRMS)
Totsl PCOOVF WHC-TEQ - Lowerbound 3.45 pg USEPA Method TO-9A (GC-HRMS)
Total PCDO'F WHO.TEQ - Medumbound 141 Pg USEPA Method TO-9A (GC-HRMS)
Total PCDO/F WHO-TEQ - Uy d 188 Pg USEPA Method TO-9A (GC-HRMS)
Total PCOOVF LTEQ - Lowerbound 112 pg USEPA Method TO-9A (GC-HRMS)
Totsl PCDO'F LTEQ - Mediumbound 144 P9 USEPA Method TO-9A (GC-HRMS)
Total PCDOVF LLTEQ - Upparbound 177 Pg USEPA Method TO-9A (GC-HRMS)
Surrogate Standards
*Cl 2378-TCOD =23 % USEPA Method TO-9A (GC-HRMS)
internal Standards
ACx 2373-TCOF 103 % USEPA Method TO-9A (GC-HRMS)
“Ca 2373-TCOD 35 * USEPA Method TO-9A (GC-HRMS)
“C.a 12378-P=COF 102 * USEPA Method TO-9A (GC-HRMS)
Ca 23478-P=COF 102 * USEPA Method TO-9A (GC-HRMS)
“Ca 12378-P=COD 118 * USEPA Method TO-9A (GC-HRMS)
OC.a 123478-HxCOF 86 * USEPA Method TO-9A (GC-HRMS)
“Ca 123678-HxCOF 76 % USEPA Method TO-9A (GC-HRMS)
Ca 2346578-HxCOF 82 * USEPA Method TO-9A (GC-HRMS)
“Ca 123785-HxCOF 88 * USEPA Method TO-9A (GC-HRMS)
“Cez 123478-HxCDD 102 % USEPA Method TO-9A (GC-HRMS)
9Ca 123678-HxCOD 80 * USEPA Method TO-9A (GC-HRMS)
ACa 1234678-HpCOF 32 * USEPA Method TO-9A (GC-HRMS)
“Ca 1234789-HoCOF 96 * USEPA Method TO-9A (GC-HRMS)
“Ca 1234678-HpCOD 110 * USEPA Method TC-9A (GC-HRMS)
“Ca OCOD 78 * USEPA Method TC-9A (GC-HRMS)
E = Estimatad rezult
QC Results
Blank
Relates to sample(s) 15-37853-1
Test Result Unit Method Reference
¥ chicri ‘m—"‘;‘" i d Dib h (PCDDiFs)
2378.TCOF <243 Pa USEPA Method TO-9A (GC-HRMS)
Total TCOF <243 =] USEPA Method TO-8A (GC-HRMS)
2373.TCOD <339 pa USEPA Method TO-9A (GC-HRMS)
Total TCOD <3.39 =] USEPA Method TO-9A (GC-HRMS)
12376-P=COF <208 -] USEPA Method TO-9A (GC-HRMS)
23478-P=COF <202 =] USEPA Method TO-9A (GC-HRMS)
Total PeCOF <203 =] USEPA Method TO-9A (GC-HRMS)
12378-P=COD <B5.98 =] USEPA Method TO-9A (GC-HRMS)
Total PeCOD «<B5.98 Pa USEPA Method TO-9A (GC-HRMS)
123478-HxCOF <210 Pg USEPA Method TO-8A (GC-HRMS)
1236578-HxCOF <216 =] USEPA Method TO-9A (GC-HRMS)
232578-HxCOF <23 Pg USEPA Method TO.9A (GC-HRMS)
123789-HxCOF <290 Pg USEPA Method TO.9A (GC-HRMS)
Total HxCDF <2.90 Pg USEPA Method TO-9A (GC-HRMS)
123478+ C0D <431 Pa USEPA Method TO-.9A (GC-HRMS)
123678-HxCDD <424 =] USEPA Method TO-8A (GC-HRMS)
123789-+xC0D <43 =] USEPA Method TO-8A (GC-HRMS)

Report Number: 127800 This repor: must not be reproducad except in full, without the prior writi2n approval of the iaboratory.

Report Number 127800 cancels Report Number 104138,

SOURCE TESTING NZ
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

AsureQuality Reference: 15-37889

Report issusd: 25-Jun-2015

Test Result Unit Method Reference

Total HxCOO <436 g USEPA Method TO-9A (GC-HRMS)
1234678-HpCOF <3.06 =] USEPA Method TO.9A (GC-HRMS)
1234780-HpCOF <426 Pa USEPA Method TO-3A (GC-HRMS)
Total HpCOF <425 P9 USEPA Method TO-9A (GC-HRMS)
1234678-HpCOD -] pa USEPA Method TO-9A (GC-HRMS)
Total HpCOD 4% Pa USEPA Methad TO-9A (GC-HRMS)
OCOF <377 =] USEPA Method TO-9A (GC-HRMS)
ocoD <267 Pa USEPA Method TO-9A (GC-HRMS)
Sum of PCDOz - Lowerbound 0.000 pa USEPA Method TO-9A (GC-HRMS)
Sum of PCOOF 2 - Mediumbound 184 Pa USEPA Method TO.9A (GC-HRMS)
Sumn of PCOO 2 - Upperbound %7 Pa USEPA Method TO.34A (GC-HRMS)
Total PCODIF WHO-TEQ - Lowerbound 0.000 Pa USEPA Method TO-8A (GC-HRMS)
Total PCODF WHO-TEQ - Mediumbound 632 =] USEPA Method TO.8A (GC-HRMS)
Total PCODF WHO-TEQ - Upparbound 126 Pg USEPA Method TO.8A (GC-HRMS)
Total PCDDIF I-TEQ - Lowerbound 0.000 Pa USEPA Method TO.8A (GC-HRMS)
Total PCODIF I-TEQ - Madiurrbound 505 Pa USEPA Method TO-34 (GC-HRMS)
Total PCDDIF 1-TEQ - Upperbound 101 Pa USEPA Method TO.34 (GC-HRMS)
Surrogate Standards

L, 2378-TCOD 100 % USEPA Method TO-9A (GC-HRMS)
Iinternal Standards

9Ca 2378-TCOF -] % USEPA Method TO-9A (GC-HRMS)
9C 2378-TCOD o2 % USEPA Method TO.9A (GC-HRMS)
9Ce 12378-PeCOF 108 % USEPA Method TO.9A (GC-HRMS)
9C. 23478-PeCOF 106 % USEPA Method TO-94 (GC-HRMS)
9Cq 12378-P=COD 122(R) % USEPA Method TO-94 (GC-HRMS)
Ce 123478-HxCOF 83 %* USEPA Method TO-8A (GC-HRMS)
9C 1236578-HxCOF 75 % USEPA Method TO-9A (GC-HRMS)
C 234678-HxCOF 82 % USEPA Method TO-9A (GC-HRMS)
9Ce 123783-HxCOF €0 % USEPA Method TO-9A (GC-HRMS)
Ca 123478-HxCOD 100 % USEPA Method TO-9A (GC-HRMS)
Ca 123678-HxCOD 85 % USEPA Method TO-9A (GC-HRMS)
9Cq 1234578-HpCOF -] % USEPA Method TO-9A (GC-HRMS)
9Cq 1234789-HpCOF 7] % USEPA Method TO-9A (GC-HRMS)
Ca 1234578-HpCDO 106 % USEPA Method TO-9A (GC-HRMS)
“C OCDD 80 % USEPA Method TO-9A (GC-HRMS)
R = Racoverf cutzide method frmits

Analysis Summary

Wellington Laboratory

Analysis Method Accreditation  Authorised by
Poif chicrinated Diberzo-p-diaxins and P ',‘ vorit d Dit i {PCDDiFs)

DX-DIOXD3, 01 DEFAULT USEPA Method TO-9A (GC-HRMS) 1ANZ Pnil Erdgen

The total tosic equivelence (TEQ) is caloulated for esch semple using ot WHO toxic equivelency fectors (WHO-TEFs. Vian den Berg ot al., 2005) and international loxic squivelency

factors (1-TEFs, Kutz et al., 1090).

Loweound concept uses 2e00 for e of asch analyts. et uses half of the
analyle. Upperbound concept uses the seporting Imll for he contution for asch non-quantfed anslyte.

Fesults Dt amw prefled with <’ indicate he lowest lavel at which o anslyte can be repodted, and that in Bis cass he analyie was not observed sbove Bis Bt

Report Number: 127800 This repon must not be reproducad except in full, without the prior writien approval of the laboratory.

Report Number 127800 cancels Report Number 104138,

SOURCE TESTING NZ

D:\STNZ\Clients\Jacobs-SKM\BOPRC\Deliverables\Kopeopeo Canal Remediation Baseline Ambient Dioxin Monitoring 2015.doc

Page3ofs

PAGE 33 of 47



Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

AsureQuality Reference: 15-37889 Report Issued: 26-Jun-2015

Phil Bridgen
Senior Scientist

Accreditation

Wellington Laboratory

a1y
",
SN\ m

- A

WA O

//;\\\ l et
laboratory

Report Number: 127800  ThiS Feport must not be reproducad except in full, without tha prior writien approval of the [aboratory. Pagedof
Report 127800 Is Report 104138,
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015

AsureQuality Reference: 15-37889

Report issued: 25-Jun-2015

Appendix

Analyte Summary

Analyte Definitions (Environmental Tests)

Polfchlorinated Dibenzo-p-dioxins and Polfchlorinated D A (PCDDIFs) - USEPA Method TO-9A (GC-HRMS)
Analfte Full Name

2378.TCOF 23,78 Tetrachiorodibenzofuran
Tousl TCOF Total tavachicrodibenzofuran
2378-TCOD 23,7 8-Tetrachiorodibenzodioxn
Totsl TCOO Tees tavachicrodiberzodicnn
12378.PeCOF 12,3,7.3-Pentachloradivenzofuran
23478.PeCOF 2347 3-Pentachiorodibanzcfuran
Torsl P=COF Tetal pantachlorodiverzcfuran
12373-P=COD 1.2,3,7 8-Pentachlorodibenzodicxin
Totsl P2COD Tty pentachlorodiberzodaxin
123478-HxCOF 12,347 B-Hexachlorodibenzofuran
123678-HxCOF 1.2,3.6.7 8-Hexachlorodiberzofuran
234678-HxCOF 234,67 8B-Hexachlcrodiberzofuran
123785-HxCOF 12,3.7.8,8-Hexachlorodibenzofuran
Tossl HxCOF Total hexachorodbenzofuran
123478-HxCOD 12,347 8-Hexachlorodiberzodicxin
123678-+HxCOD 1.2,3,6.7 B-Hexachlorodiberzodioxin
123783-HxCOD 12,3,7.3,8-Hexachlorodibenzodioxin
Totsl HxCOD Tet haxschiorcdbenzodioxn
1234578-HpCDF 1.2,3.46,7.8-Heptachlorodiberzofuran
1234789-HpCOF 1.2,3.4.7.8.9 Heptachlorodiverzcfuran
Totsl HpCDF Tews heotachlorodiberzcfuran
1234578-HpCDO 12,3457 8- Heptachlorodiberzodiowin
Totsl HpCDO Tews heotachlorodiserzodoxin
OCDF Octachlcrodibenzofuran

oCoD Octachicrodiberzodaxin

LOR = Limit of Reporting LOD = Limit of Detecton NR = Not Reportable

Report Number: 127800 This report must not be reproducad except i full, without the prior writien approval of the iaboratory.

Report 127800
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Jacobs New Zealand Ltd.
BoPRC Kopeopeo Canal Remediation

Baseline Ambient Dioxin Monitoring

March to May 2015

Dioxin Laboratory Results Period 14 April to 28 April 2015 & Field Blank.

A AsureQuality

Paul Futter

Bay of Plenty Reglonal Council
PO Box 364

Report kksued: 25-Jun-2015

Limted | 1C Quedrnt Drive | Waiwhatu | Lowsr Hutt 5010 | Waliegien | New Zesend
Zoslane

AsureQually
PO Box 31242 | Lower Huft 5030 | Wallegion | New

L +84 4570 8300 |e

Globad experty in food safety and guabity

Certificate of Analysis

AsureQuality Refersnce: 15-44578

o | W wwe equalty com

Amended Report

PO Number: 75175

Sampie{c) Recelved: 23-Apr-2015 08:00

Samgied Date: 15/2083 (1544678-1) 28 Agell 2015

152964 (1544578-2) 28 April 2015

Extraction Date: 1 May 2015
Ansttysod Date: O Ny 2015

Results

The tests were perfomed on the savples 4a received.

Customer Sample Name: 16/2383 (Air} Lab ID: 15-44573-1

Samgple Condifion: Acceptable

Test Reault Unit Method Reference
_Pulychicdnated Ditwnzo p-doing and Polychiorinated Diberzoduns (PCODIFS)

2378.TCOF 1.0 ) USEPA Method TO-A (GC-HRMS)
Toml TCOF w24 ™ USEPA Method TO-2A (QC-HRMS)
2378-TCOD 380 (E) ™ USEPA Method TO-A (GC-HRMS)
Toml TCOO 504 F) ™ USEPA Method TO-0A (GC-HRMS)
12378 PeCOF 28 o USEPA Mathod TO-A (GC-HRMS)
23472 PeCDF @7 ™ USEPA Methad TO-GA (GC-HRMS)
Toml PeCOF 841 ™ USEPA Method TO-IA (GC-HRMS)
12378 PeCOD 141 ) USEPA Method TO-A (GC-HRMS)
Toml PaCOD 354 ™ USEPA Method TO-GA (GC-HRMS)
123478 HaC0F s58 I USEPA Method TO-GA (GC-HRMS)
123078 HCDF 510 ™ USEPA Method TO-0A (GC-HRM3)
23867554008 713 o USEPA Method TO-0A (OC-HRMS)
123785 HeCDF <7.18 ™ USEPA Methad TO-GA (GC-HRMS)
Toml HeCOF a4 05 USEPA Method TO-A (OC-HRMS)
123478-24C00 120 (F) " USEPA Method TO-IA (GC-HRMS)
1230784000 M4(E) ™ USEPA Mathod TO-A (GC-HRMS)
123788-HC00 199 " USEPA Method TO-GA (GC-HRMS)
Total HxCDD 503 F) o USEPA Method TO-0A (QC-HRMS)
1234678-HpCOF 181 o USEPA Method TO-A (GC-HRMS)
1234780 HpCOF 28 o USEPA Method TO-A (GC-HRMS)
Toml HpCOF 251 o USEPA Method TO-IA (GC-HRM3)
1234578-HpCDD 253 m USEPA Method TO-9A (GC-HRM3)
Tetl HpCDD 585 ™ USEPA Method TO-9A (GC-HRMS)
ocoF 815 00 USEPA Methad TO-0A (GC-HRMS)
ocoo &3 ™ USEPA Method TO-A (GC-HRMS)
Sum of PCOOFs - Lowerbound 730 o USEPA Method TO-A (GC-HRMS)

AmreOaity hay ased remoobie sl cae, i Wl B prowde W scts aralaR O T WMD) Wach Gemil D miea of S moon Mowees fe acosnsy of Bis Awbal & waee oo and
e

Report Number: 127822 Thiz report must not be reproduced except in 2ul, without the prior written approval of the laborstory.
Report Number 127822 oanceic Report Number 107148,
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

AsureQuality Reference: 1544578

Report lccued: 26-Jun-2015

Test Reault Unit Method Refsrence
Sum of PCODIFs - Mediunbound 4730 o USEPA Method TO-OA (OC-HRMS)
Sum of PCOOFs - Ugperbound &30 " USEPA Method TO-BA (OC-HRMS)
Toml PCODIF WHO-TEQ - L 854 o USEPA Method TO-0A (OC-HRMS)
Total PCODF WHO-TEQ - Mediumbound 057 o USEPA Methad TO-OA (OC-HRMS)
Tetal PCODIF WHO-TEQ - Uppertound 5.1 P USEPA Method TO-GA (OC-HRMS)
Tt PCODVF 1-TEQ - Lowertound %2 " USEPA Methad TO-0A (OC-HRMS)
Total PCODVF 1-TEQ - Mediumb (2] " USEPA Mathod TO-OA (GC-HRMS)
Tetal PCODF 1-TEQ - Uppediound 00 o USEPA Method TO-0A (QC-HRMS)
Surogate Standards
’CY 2378-TCOD 2 % USEPA Method TO-0A (3C-HRM3)
nnmel Standards
°C,, 2378-TCDF 82 % USEPA Method TO-0A (GC-HRMS)
C,, 2378.-TCOD 88 % USEPA Method TO-OA (OC-HRMS)
nC,, 12378-PeCOF 115 % USEPA Method TO-GA (OC-HRMS)
aC,, 23478 PeCDF 108 % USEPA Mathod TO-OA (GC-HRMS)
C,, 12378PeC0D o5 % USEPA Methad TO-A (GC-HRMS)
C,, 123478 COF w0 % USEPA Method TO-OA (OC-HRMS)
G, 123678-H4COF 80 £ USEPA Method TO-BA (OC-HRMS)
C,, 234078-HCOF 0 % USEPA Method TO-OA (GC-HRMS)
G, 123789-HxCOF 05 % USEPA Method TO-OA (OC-HRMS)
C,, 123478-+4C00 102 % USEPA Method TO-GA (OC-HRMS)
nC,, 123678-H4C00 83 % USEPA Methad TO-0A (OC-HRMS)
C,, 1238878-HpCOF 78 % USEPA Method TO-A (OC-HRMS)
C,, 1234780-HpCDF 0 % USEPA Method TO-0A (QC-HRMS)
C,, 1234878-HpCDD w0 % USEPA Method TO-GA (OC-HRMS)
aC,, 0C00 5 % USEPA Method TO-OA (GC-HRMS)
E = Estimated resut

Customer Sample Name: 15/2984 (Air) Lab ID: 15.-44578.2

Sampie Condifon. A i
Tesat Result Unit Msthod Reference
_Polychicdnated Diteazo p doxine end Polychiorinetad Dibarzolumes (PCOOIFS)
ZA7BTCOF <2220 P USEPA Method TO-0A (OC-HRM3)
Totl TCOF <440 o USEPA Methad TO-OA (OC-HRMS)
2378-TCOD <ase o USEPA Method TO-A (GC-HRMS)
Total TCOO <aee o USEPA Method TO-OA (OC-HRMS)
12378-PeCOF <158 " USEPA Method TO-BA (GC-HRMS)
23478 PeCOF <184 o USEPA Mathod TO-OA (OC-HRMS)
Total PeCOF <184 " USEPA Method TO-A (GC-HRMS)
12378£eCOD <a48 o USEPA Method TO-0A (OC-HRMS)
Total PeCOD <891 ™ USEPA Methad TO-0A (OC-HRMS)
123478 RCDF <410 o USEPA Method TO-A (GC-HRM3)
123078 HaCDF <a00 o USEPA Methad TO-0A (OC-HRMS)
ZA4ETE HeCDF <a20 " USEPA Method TO-BA (OC-HRMS)
123785 HCDF <573 o USEPA Mathod TO-0A (GC-HRMS)
Total HeCOF <573 ™ USEPA Method TO-A (3C-HRM3)
123478-HxCDO <550 o USEPA Method TO-0A (OC-HRM3)
123678 HeC00 <586 o USEPA Method TO-0A (GC-HRMS)
123788-HC00 <0.08 " USEPA Method TO-OA (GC-HRMS)
Total HeCDD <0.00 o USEPA Methad TO-0A (OC-HRMS)
1238578 HpCDF <5.15 o USEPA Method TO-0A (OC-HRMS)
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BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
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AsursQuality Reference: 15-44578

Report lccued: 26-Jun-2015

Test Result Unit Method Refsrence
1234786 HpCOF <7.04 M USEPA Mothod TO-GA (GC-HRMS)
Total HpCOF <7.04 ] USEPA Motod TO-GA (GC-HRMS)
1234678.-HpCDD <8.64 ) USEPA Mothod TO-UA (GC-HRMS)
Total HRCOD <564 ) USEPA Momod TO-UA {GC-HRMS)
OCDF <1285 ) USEPA Momod TO-GA (GC-HRMS)
ocbo <4.08 ) USEPA Mothod TO-8A (GC-HRMS)
Sum of PCDDIFs - Lowerbound 0.000 ) USEPA Momod TO-GA (GC-HRMS)
Sum of PCDDIFs - Mediumbound 208 =l USEPA Mothod TO-UA (GC-HRMS)
Sum of PCOOIFs - Upperbound 56.6 ) USEPA Mothod TO-UA {GC-HRMS)
Total PCOOF WHO-TEQ - Lowerbound 0.000 ) USEPA Motod TO-GA (GC-HRMS)
Total PCOOF WHO-TEQ - 6.37 M USEPA Mothod TO-GA (GC-HRMS)
Total PCOOF WHO-TEQ - Upperbound 12.7 ) USEPA Momod TO-GA (GC-HRMS)
Total PCOOF 1 TEQ - Lowerbound 0.000 ) USEPA Mothod TO-UA (GC-HRMS)
Total PCOOF 4-TEQ - M 584 ) USEPA Mothod TO-UA {GC-HRMS)
Total PCOOF 4 TEQ - Upperbound 109 ) USEPA Momod TO-GA (GC-HRMS)
Surrogato Standards
*Cl 2378-TCOD 82 w USEPA Motod TO-UA (GC-HRMS)
Intornal Standards
“Cq 2378-.TCOF L) % USEPA Mothod TO-UA (GC-HRMS)
“Cy 2378.TCOD 5 % USEPA Motod TO-GA (GC-HRMS)
“Cu 12378.PoCOF 108 % USEPA Mothod TO-UA {GC-HRMS)
“Coq 23478.PoCOF 102 % USEPA Mothod TO-UA {GC-HRMS)
“Cw 12378.PoCO0 90 % USEPA Momod TO-GA (GC-HRMS)
WCq 123478 HXCOF £ % USEPA Mothod TO-GA (GC-HRMS)
NC 123678 HxCOF 80 % USEPA Motod TO-GA (GC-HRMS)
MCq 234678 HXCDF 85 % USEPA Momod TO-HIA (GC-HRMS)
“Cuy 123785 HXCOF a2 % USEPA Mothod TO-UA {GC-HRMS)
Cu 123478-HxCOO 102 % USEPA Motod TO-UA (GC-HRMS)
“Cy 123678-HxCOO 5 % USEPA Mothod TO-GA (GC-HRMS)
NC 1238678 HPCDE 7% % USEPA Motod TO-GA (GC-HRMS)
WCoy 1234788 HpCOF 1] % USEPA Mothod TO-UA (GC-HRMS)
“Coy 1238678 HPCDD 92 % USEPA Mothod TO-UA {GC-HRMS)
“C, OCOD 55 % USEPA Motod TO-GA (GC-HRMS)
QC Results
Blank
Relates to sample(s) 15-44578-1, 1544573-2
Test Result Unit Msthod Refsrencs
Polychioninated Dibenzo-p-dloxins and Polychicrinated Dibanzofurans (PCDO/Fs)
2mTCcos @n =) USEPA Mothod TO-6A (GC-HRMS)
Total TCDF <448 P, USEPA Momod TO-8A {GC-HRMS)
2378.TCOD <241 M USEPA Motod TO-8A (GC-HRMS)
Total TCDO <41 M USEPA Motod TO-8A (GC-HRMS)
12378 PeCOF <184 M USEPA Motod TO-8A (GC-HRMS)
23478 PeCDF <184 P USEPA Mothod TO-GA (GC-HRMS)
Total PeCOF <184 =) USEPA Momod TO A (GC-HRMS)
12378.PeCOD <@ M USEPA Momod TO A (GC-HRMS)
Total PeCOD <543 -] USEPA Momod TO-8A (GC-HRMS)
123478 HxCOF <488 ” USEPA Momod TO-SA (GC-HRMS)
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Test Resuit Unit Meathod Refersnce

123878 HXCOF <asa Pg USEPA Methad TO-GA (OC-HRMS)
238578 HACDE <540 Po USEPA Method TO-GA (OC-HRMS)
123780-HACOF <238 Pg USEPA Methad TO-8A (GC-HRMS)
Totsl HeCOF <682 P USEPA Method TO-GA (GC-HRMS)
123478 HXCOD <530 Pe USEPA Method TO-GA (GC-HRMS)
123578 HXCOO <542 (] USEPA Methad TO-GA (OC-HRMS)
123789-HxCOD <542 Pg USEPA Methad TO-GA (GC-HRMS)
Totsl HxCOO <542 Pg USEPA Methad TO-0A (GC-HRMS)
1234678 HPCOF <251 Pe USEPA Methad TO-GA (GC-HRMS)
1234780 HpCOF <130 Pg USEPA Method TO-GA (GC-HRMS)
Totsl HpCDF <130 P USEPA Method TO-GA (OC-HRMS)
1234878 HpCOOD <515 P USEPA Methad TO-GA (GC-HRMS)
Total HRCDD <515 Po USEPA Method TO-GA (GC-HRMS)
OCoF <109 Po USEPA Methad TO-GA (GC-HRMS)
0Co0 <aza Po USEPA Methad TO-GA (GC-HRMS)
Sum of PCODFs - Lowerbound 0.000 Pg USEPA Method TO-GA (OC-HRMS)
Sum of PCODFs - Medumbound 24 P USEPA Methad TO-GA (OC-HRMS)
Sum of PCODIFs - Upperbound e [ USEPA Method TO-GA (GC-HRMS)
Total PCOOIF WHO-TEQ - Lowerbound 0.000 Pg USEPA Methad TO-0A (GC-HRMS)
Total PCOOIF WHO-TED - Mediumbound a2 Po USEPA Methad TO-8A (GC-HRMS)
Total PCOOF WHO-TEQ - Upperbound 044 Pg USEPA Method TO-GA (OC-HRMS)
Totsl PCOOV LTEQ - Lowerbound 0.000 ) USEPA Method TO-GA (OC-HRMS)
Total PCOO 1-TEQ - Mediumbound 425 pg USEPA Methad TO-GA (GC-HRMS)
Totsl PCOOV 1-TEQ - Uppertound 850 Po USEPA Method TO-GA (OC-HRMS)
Sumogate Standarda

(i, 2378-TCOD e % USEPA Methad TO-GA (OC-HRMS)
Intermal Standards

“C., 2378.TCOF -3 % USEPA Methad TO-GA (GC-HRMS)
“C,, 2378.TCO0 as % USEPA Method TO-GA (GC-HRMS)
uCy, 12378-PeCOF 12 % USEPA Methad TO-GA (OC-HRMS)
G,y 23478-PeCOF 102 % USEPA Methad TO-GA (GC-HRMS)
Gy, 12378-PeCO0 @ % USEPA Methad TO-0A (GC-HRMS)
“Cyy 123478-HACOF w % USEPA Methad TO-GA (GC-HRMS)
"Gy 12387B-HXCOF ™ % USEPA Method TO-GA (GC-HRMS)
Gy 2348TB-HACDF a5 % USEPA Method TO-GA (OC-HRMS)
9Cyy 123780-HYCOF 103 % USEPA Methad TO-GA (GC-HRMS)
9C,, 123478-HCDO 102 % USEPA Method TO-0A (OC-HRMS)
G, 123678-HyCDO as % USEPA Methad TO-GA (GC-HRMS)
"Gy 1234878-HpCOF 80 % USEPA Method TO-GA (GC-HRMS)
Gy 12347B0-HpCOF ®2 % USEPA Method TO-GA (OC-HRMS)
Gy, 1234678-HpCOO 95 % USEPA Methad TO-GA (OC-HRMS)
=C,. OCOD 58 % USEPA Method TO-0A (OC-HRMS)
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AsureQuality Reference: 1544578 Report lccued: 26-Jun-2013

Analysis Summary

Wellington Laboratory

Analysis Msthod Accreditation  Authortsed by

Polychiorinaled Dibeego-pdoxine and Paychiodnaled Dibarcofiursns (PCOOFs)
Ox-O0oxm, 0%-CEFALLT USEPA Method TO-GA (GC-HRMS) IANZ Phil Eridgen

The Stel i eguhsience (TEQ) by ceculeind for mech sarmpie ueing both WHO tude egulvalency fectors (WHO-TE Fx. Van den Berg et o, 2005) nd iniesations! fode squviiency

Sectors (LTEFx; Kuts et ol 19000

Lowerbound concept waes erc Yo e of aach iy concep! uses hel! of he seportng lenll for e contrisution of esch noo-gesn tfed
ariyte. Upperbound conoest caes Be reporting Sl for Be contibution for e soncuen@fied snay's.

Tessts hat woe crafend with '« ndiceis e Oweat lovel af which he srulyts can be reporied, and et Is Sia cuse e enwyte Wi not ctaerved sbove B ekt

Phil Bridgen
AT

Accreditation

Wellington Laboratory

B\ —rownli.
KA

laboratory
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015

AsureQuallty Refersnce: 1544578

Report iccued: 25-Jun-2015

Appendix

Analyte Summary

Anaifte Definiions (Environmental Tests)

Polfchiorinated Diberzo-p-dickins and Polfchiorinated Dibenzofurans (PCDDIFs) - USEPA Method TO-9A (GC-HRMS)

Full Name
23T8-TCOF 23,7 AT erochiorodbenzofumn
Total TCOF Total tetrachiomodbenzotamn
2378-TCO0 2,37 AT evachiorodtenzodicdn
Tote TCOD Total tetrachiondbenzodain
12378-PeCOF 1,2,37 8-Pentachiorodbenzofasn
23478-PeCOF 2,347 B-Pentachiorosbenzofiaan
Totel PeCOF Total pentechicrodbenzotunan
12378-PeC00 1,2,3.7 8-Pentachicrodbenzoiarin
Totel PeCDD Total pentachicrodbenzodicedn
123478-HXCOF 12,347 8-HexachicroSenzolinen
1230678-HsCOF 12,367 8-HexachicroSbenzoluren
234078-H¥COF 23,487 B-HexachioroSbeogolinn
123780 HXCOF 1,2,3.7 £,9-Hexachioro@benzoliren
Toted HeCOF Total hesachiorodbenzofuran
123478-HxCD0 12,347 8-HenschioroSeogodadn
123678-HaCDD 1,2,38.7 8-HaxachicroSenzodadn
123780-HxCOD 1,2,3.7.8.9-HexuchicroSbeozodiadn
Totd HCDO Total hewschiorodbenzododn
1234678 HpCOF 1,2,34.8,7 A-Heptachicrodberzoluren
1234789 HpCOF 1,2,34.7 8, 9-Heptachiorodibenzofunn
Totdd HCOF Total heptachicrodbenzofunen
1234678-HpCOD 1,2,3.4.8,7 B-HeptachicroSteraodadn
Totel HpCOO Total heptachicrodenzodiondn
OCODF Octachicrositenzofian
ocoe OctichicroStengodadn
LOR = Lim® cf Reportng LOD = Umit of Detection NR = Not Reportable
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo

Canal Remediation

Baseline Ambient Dioxin Monitoring

March to May 2015

Dioxin Lab Results Periods 28 April to 12 May & 12 May to 26 May 2015

AsureQuality

Paul Futter

Bay of Plsnty Reglonal Council
PO Box 364

Whakatane 3158

New Zealand

Report lcouead: 25-Jun-2015

L+5445708800 | e
Glabal exprerts in foud safety asd qualdy

Certificate of Analysis

Lmmea)1C

Drwve |

| Lower Hutt SO1C | Welington | New Zesiand
PO Sox 31242 | Lower HuR S040 | Welington | New Zesland

AsureQuality Reference: 15-56534

Amended Report

PO Number: 72988

2ampie{c) Recetved: 27-May-201S 05:00

Sampied Dato: 15731

76 (15-50934.1) 12 May 2015

TIL67 (16-58534.2) 28 May 2018
Extraction Date: 28 May 2015
Analysed Date: 2 June 2015

Results

Tho soats were pertrmod on 0 samples 38 recokod.

Customer Sample Name: 16-3176 (Air) Lab ID: 16-63334-1
Sample Condtion: Accoptable

Test Result unit Msthod Reference
_Polychiorinated Oibenzo-p-doxina and Polychioninatod Dibenzoturana (PCOOWs)

2378 TCOF 26 P USEPA Mothod TO-8A (GC-HRMS)
Total TCOF are pa USEPA Mothod TO-8A (GC-HRMS)
2378.7C00 478 ) USEPA Motod TO-GA (GC HRMS)
Total TCOD 1080 P USEPA Momod TO GA (GC-HRMS)
12378 PoCOF 214 P USEPA Memod TO-UA (GC-HRMS)
23478.PeCOF 365 ] USEPA Mothod TO-HA (GC-HRMS)
Total PoCDF 588 o2 USEPA Motod TO-8A (GC-HRMS)
12378.PeCOD 159 ) USEPA Mothod TO-8A (GC HRNS)
Total PoCDO 2060 P USEPA Momod TO-BA (GC-HRMS)
123478 HCOF 538 P USEPA Momod TO-GA (GC-HRMS)
12067 8-HCOF 418 ] USEPA Mothod TO-HA (GC-HRMS)
34678 HCOF 609 o2 USEPA Momod TO-8A (GC-HRMS)
123785 HCOF <14.0 ) USEPA Momod TO-GA (GC-HRMS)
Total HXCOF 688 P USEPA Memod TO-BA (GC-HRMS)
123478-HCOD 122 () USEPA Motod TO-8A {GC HRMS)
122678 HCOD 324 ] USEPA Mothod TO-BA (GC-HRMS)
123786 HCOD 380 o2 USEPA Motod TO-8A (GC-HRMS)
Total HXCDO 4910 ) USEPA Momod TO-8A (GC-HRMS)
1234678 HRCOF 202 P USEPA Memod TO-BA (GC-HRMS)
1234709 HpCOF 200 ) USEPA Motod TO-8A {GC HRMS)
Total HpCOF 601 ] USEPA Mothod TO-HA (GC-HRMS)
1234678 HpCOD 3000 o9 USEPA Motod TO-GA (GC-HRMS)
Total HRCOD 9380 ) USEPA Motod TO-8A (GC-HRMS)
OCDF 270 P USEPA Momod TO-GA (GC-HRMS)
oCDo 7050 () USEPA Motod TO-8A {GC HRMS)
Sum of PCOOIFs - L 27500 o9 USEPA Method TO-0A (GC-HRMS)

AawDaNty AL caed masaabie il CAN WNE WG B OWde AT ACOAENE ATANER Of T AMTCWA] Wk TUTIG) B BBiect of Tl MO However T sccrecy of DUE ATALA I IwlRt oA AN
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Jacobs New Zealand Ltd.

BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring
March to May 2015

AsureQuality Reference: 15-58534 Report lccued: 26-Jun-2015

Test Result Unit Msthod Refersnce
Sum of PCDD/Fs - Mediumbound 27%00 P USEPA Momod TO-UA (GG HRMS)
Sum of PCDOFs - Upparbound 27500 09 USEPA Mothod TO-8A (GG HRMS)
Total PCOOF WHO-TEQ - Lowerbound 365 Pl USEPA Momod TO-8A (GC-HRMS)
Total PCODF WHO-TEQ - Madumbound 68 o2 USEPA Momod TO-0A (GG HRMS)
Total PCOOF WHO-TEQ - Upporbound 366 o0 USEPA Motod TO-BA (GG HRMS)
Total PCOOF 1. TEQ - Lowerbound 209 ) USEPA Mothod TO-HA (GC-HRMS)
Total PCOOF - TEQ - Mediumbound 208 Pa USEPA Mothod TO-8A (GC-HRMS)
Totat PCOOY 1. TEQ - Upperdound 300 P2 USEPA Momod TO-8A (GC-HRNS)
Surrogato Standacds
“CL 2378.TCO0 100 " USEPA Momod TO-UA (GG HRMS)
Infernal Standards
“C 2378.TCOF 100 » USEPA Momod TO-0A (GG HRMS)
“Ca 2578.TCOD a2 % USEPA Momod TO-8A (GC-HRMS)
“Cq 12378-PoCOF a2 % USEPA Momod TO-8A (GC-HRMS)
"Caq 23478.PoCOF a2 % USEPA Metod TO-GA (GC-HRMS)
“C 12378-PoCOO 102 % USEPA Motod TO-8A (GC-HRME)
"Cu 123478.HXCOF 88 % USEPA Momod TO-GA (GC-HRMS)
WCy 123678 HxCOF 05 % USEPA Momod TO-GA (GC HRMS)
“C. 234678 HXCOF 2 % USEPA Motod TO A (GG HRMS)
Ca 123789 HxCOF 2 % USEPA Metod TO-GA (GC-HRMS)
"Cy 123478 HxCOO 110 % USEPA Motod TO-8A (GC-HRWS)
"Cu 123678-HxCOO 85 % USEPA Momod TO-8A (GC-HRMS)
Gy 1238678 HpCDF 02 % USEPA Momod TO-GA (GC HRMS)
Gy 1234708 HpCDF 00 % USEPA Motod TO-UA (GC HRMS)
“C. 1238678 HpCOD a2 % USEPA Mothod TO-8A (GG HRMS)
"“Ca OCOD 52 % USEPA Mothod TO-HA (GC-HRMS)

Customer Sample Name: 16-3467 (Air) Lab ID: 15-53534-2

Sample Condition: A
Test Result Unit Method Refersnce
Polychiorinated Dibenzo-p dioxina and Polychiorinatod Dibanzofurana (PCOOs)
2878.TCOF 226 Pa USEPA Motod TO-BA (GC HRMS)
Totsl TCOF 759 09 USEPA Motod TO-GA (GG HRMS)
2a78.TCDD <120 09 USEPA Motod TO-GA (GC HAMS)
Total TCOD 223 ) USEPA Momod TO-GA (GC-HRMS)
12378.PeCOF 16.4 o3 USEPA Momod TO-GA (GC-HRMS)
23478 PeCOF 263 3 USEPA Momod TO-8A (GC-HRMS)
Totsl PoCDF 330 09 USEPA Motod TO-8A (GG HRMS)
12378.PeCOD 11.5 (E) P USEPA Momod TO-8A (GC-HRME)
Total PoCOD 126 (E) ) USEPA Momod TO-OA (GC-HRMS)
123478 HACOE 2.7 o3 USEPA Momod TO-GA (GC-HRMS)
123678 HCOF 184 P USEPA Motod TOHA (GC- HRMS)
234678 HaCOF 286 Pl USEPA Motod TO-8A (GC-HRMS)
123789 HxCOF <174 Pl USEPA NMomod TO-8A (GC-HRMS)
Total HxCOF 181 ) USEPA Momod TO-8A (GC-HRMS)
124478 HCOD 137 () o3 USEPA Momod TO GA (GG HRMS)
123678 HCOD 241 ] USEPA Mothod TO-HA (GC-HRMS)
123789 #xCOD <10.8 Pl USEPA Motod TO-8A (GC-HRMS)
Total HxCDD 357 (E) Pa USEPA Mothod TO-HA (GC-HRMS)
1234578 HpCOF 69.6 P9 USEPA Momod TO-0A (GG HRMS)
1234789 HpCOF s o2 USEPA Motod TO GA (GO HRME)
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Jacobs New Zealand Ltd.
BoPRC Kopeopeo Canal Remediation
Baseline Ambient Dioxin Monitoring

March to May 2015

Report lccued: 26-Jun-2015

Teat Result unit Method Refersnce
Total HRCOF 69.6 ) USEPA Momod TO-GA (GC-HRMS)
1234678 HpCOD 226 P USEPA Momod TO-GA (GC-HRMS)
Total HPCOD 821 P USEPA Momod TO-GA (GC-HRMS)
OCDE 380 o) USEPA Mothod TO-8A (GC-HRMS)
ocoo 749 P USEPA Momod TO-0A (GC-HRMS)
Sum of PCDDIFs - Lowerbound 3650 ) USEPA Motod TO-8A (GC-HRMS)
Sum of PCDOIFs - 3650 Pa USEPA Momod TO-GA (GC-HRMS)
Sum of PCDDIFs - Ugperbound 3650 P USEPA Momod TO.GA (GC HRMS)
Total PCOOE WHO-TEQ - Lowarbound arr P USEPA Mothod TO-0A (GC-HRMS)
Total PCOOF WHO-TEQ - 213 P USEPA Momod TO-0A (GC-HRMS)
Total PCOOF WHO-TEQ - L 229 ) USEPA Motod TO-8A (GC-HRMS)
Total PCOOF - TEQ - L arz P2 USEPA Momod TO-8A (GC-HRMS)
Total PCOOVF 1. TEQ - Modkambound 213 P USEPA Momod TO-GA (GC HRMS)
Totsl PCOOF 1 TEQ - Upperbound 29 °3 USEPA Mothod TO-0A (GC-HRMS)
Surrogatn Siandads
“Cl, 2478.TCOD 106 % USEPA Momod TO-8A (GC HRMS)
internal Standards
“Cq 2378.TCOF 108 b USEPA Momod TO-0A (GC-HRMS)
“Cq, 2376.TCOD o8 % USEPA Momod TO-8A (GC HRMS)
“C.y 12378-PoCOF 92 % USEPA Momod TO-GA (GC-HRMS)
“Cq 23478-PoCOF a2 % USEPA Motod TO-0A (GC-HRMS)
“C.y 12378-P0COO 105 % USEPA Mothod TO-UA (GC-HRMS)
WC.y 123478 HxCOF 99 % USEPA Momod TO-GA (GC-HRMS)
WC. 123678 HXCOF 82 % USEPA Momod TO-GA (GC-HRMS)
C.y 234678 HXCOF 90 % USEPA Momod TO-GA (GC-HRMS)
Cy 123785 HXCOE a2 % USEPA Momod TO-8A (GC-HRMS)
C.y 123478.HXCOD 110 % USEPA Mothod TO-8A (GC-HRMS)
Cy 123678 HXCOD 90 % USEPA Motod TO-GA (GC-HRMS)
WC. 1234678 HPCOF i % USEPA Momod TO-GA (GC-HRMS)
“C., 1234709 HRCDE Y % USEPA Momod TO-GA (GC HRMS)
Cy 1234678 HPCDD w2 % USEPA Momod TO-GA (GC-HRMS)
“C, OCOD 50 % USEPA Mothod TO-8A (GC-HRMS)
£ = Estimated rosult

QC Results

Blank

Relates to sample(s) 15-5933¢-1, 15-58934-2

Test Result unit Msthod Refersnce

Polychiorinated Dibanzo-p-diexins and Polychicrinated Dibanzodurans (PCOOIFS)

2378.7COF <430 02 USEPA Momod TO.GA (GC HRMS)

Total TCDF <330 P USEPA Mamod TO.A (GC-HRMS)

2378.1C00 @2 o USEPA Momod TO.0A (GG HRMS)

Total TCDO <458 o USEPA Motod TO.8A (GC-HRMS)

12378 PeCOF A "9 USEPA Matod TO.BA (GC HRMS)

23478 PoCOF <80 P USEPA Momod TO-6A (GC-HRMS)

Total PoCOF <80 ) USEPA Momod TO-A (GC-HRMS)

12378-20C0D <32 " USEPA Momod TO-GA (GC-HRMS)

Total PeCOD <11 M USEPA Momod TO-HA (GG HRMS)

120478 HxCOF <474 o2 USEPA Motod TO-GA (GG HRMS)
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Teat Rssuit Unit Method Referencs
1235TBHACOF <470 P USEPA Method TO-GA (GC-HRMS)
23887B-HACOF <521 Pg USEPA Method TO-GA (GC-HRMS)
123780 HUCOF <707 Po USEPA Method TO-GA (GC-HRMS)
Total HxCOF <707 P USEPA Method TO-GA (GC-HRMS)
123478-HACOD <506 Po USEPA Method TO-GA (GC-HRMS)
12357B-HACOO <5256 P USEPA Method TO-GA (GC-HRMS)
123786-HXCOO <571 Pg USEPA Method TO-GA (OC-HRMS)
Totul HeCOO <526 Po USEPA Method TO-BA (GC-HRMS)
1234878-HpCOF <445 P USEPA Method TO-0A (GC-HRMS)
1234780 HpCOF <608 Po USEPA Method TO-GA (OC-HRMS)
Total HpCDF <6e8 Po USEPA Methad TO-GA (GC-HRMS)
1234678-HpCOO <718 Pg USEPA Methad TO-GA (OC-HRMS)
Total HECOD <719 Pe USEPA Method TO-GA (GC-HRMS)
OCOF <74 P USEPA Method TO-0A (GC-HRMS)
ocoo <133 P USEPA Methad TO-GA (GC-HRMS)
Sum of PCODAFs - Lowerbound 0.000 po USEPA Method TO-GA (OC-HRMS)
Sum of PCODFs - Medumbound @5 P USEPA Method TO-GA (GC-HRMS)
Sum of PCODIFs - Upperbound 810 Pg USEPA Method TO-GA (OC-HRMS)
Totsl PCOOF WHO-TEQ - Lowerbound 0.000 Po USEPA Method TO-GA (GC-HRMS)
Total PCOOWF WHO-TEO - Mediumtound 586 P USEPA Method TO-A (GC-HRMS)
Total PCOOVE WHO-TEQ - Upperbound 114 Po USEPA Method TO-GA (OC-HRMS)
Total PCOOIF 1-TEQ - Lowerbound 0.000 ) USEPA Method TO-8A (GC-HRMS)
Tetal PCDOV 1-TEQ - Medimbound 529 Pg USEPA Method TO-GA (OC-HRMS)
Total PCOOF 1-TEQ - Uppertound 108 PG USEPA Method TO-GA (GC-HRMS)
Surrogate Standards

(1, 2378.TCDD 100 % USEPA Method TO-GA (GC-HRMS)
Intermal Standards

aCy 2378-TCOF s % USEPA Methad TO-GA (GC-HRMS)
=C,, 2378-7C00 a5 % USEPA Method TO-GA (GC-HRMS)
Gy 12378-PeCOF a5 % USEPA Method TO-GA (GC-HRMS)
uC,, 23478-PeCOF w© % USEPA Method TO-GA (OC-HRMS)
aC,, 12378-PeC00 105 % USEPA Method TO-GA (OC-HRMS)
"Gy 12347B-HACOF w % USEPA Method TO-A (GC-HRMS)
“C., 1238TB-HACOF 0 % USEPA Method TO-GA (OC-HRMS)
"G 234BTE-HXCOF 0 % USEPA Method TO-GA (GC-HRMS)
=Cy, 123780-HXCOF B2 % USEPA Method TO-GA (OC-HRMS)
9C,, 123478-HxCOO 110 % USEPA Method TO-GA (GC-HRMS)
uCy, 122878-HxCOO w0 % USEPA Method TO-A (GC-HRMS)
UGy, 1234678 HpCOF 75 % USEPA Method TO-GA (GC-HRMS)
BCy, 1234780-HpCOF b % USEPA Method TO-8A (OC-HRMS)
Gy 1234878-HpCO0 ® % USEPA Method TO-GA (GC-HRMS3)
ac,, OCOD @ % USEPA Method TO-GA (GC-HRMS)
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Analysis Summary
Wellington Laboratory
Analysls Msthod Accreditation  Authorised by
Polychioriralad Dibenzo-p-dodra and Paychiorinated Dibanzotrers (FCOOIFs)
CXDIOXS, 01-DEFALLY LSEPA Method TO-GA (3C-HRMS) ANZ Phi Bridgen
The el kade egel (TEQ) = for g ot WHO ode eculvalency fectors (WHO-TE Fx. Van dan Berg ot o, 2005) snd intesstions) e squiveency

Sactors (-TEFa; Kutz of al, 1900)

Lowecbound concept e 2ero S the of mach wwlym concept s hatf of he seportng lenk for he contriduion of asch nen-guen tfed

aneyle Uppertound concest caes Be reporting Smit for Be contibution o eech son-guentfied arwyts.

Flossts et we srefesd with ‘<" ndicules he Owesd evel af which e erslyis can be reporied. and et In ha caoe Be enalyle wia not otaerved sbove Bix bl

Phil Bridgen
Senior Scientist

Accreditation

Wellington Laboratory
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Appendix

Analifte Definitions (Environmental Tests)

d Dt £ (PCDOIF's) - USEPA Method TO-8A (GC-HRMS)

Full Name
23TB-TCOF 2,37 AT etrechiorodbenzolumn
Totel TCOF Total tetrachiorodbenzolasn
2378-TCO0 2.3,7 B-Tetrechicrodbenzodcndn
Totd TCOD Total tetrachiondbenzodadn
12378-PeCOF 1,2,37 B-Pentachiorodbenzofunen
2347B-PeCOF 2.3,47 B-Pentachiorodbenzofnn
Toted PeCOF Total pertechicrodbenzefuman
12378-PeCO0 1,2,37 B-Pentachiorodbenzodioxin
Totel PeCDD Total pentachicrodbenzodorin
123478 HyCOF 1,2,34.7 8-HexmehloroSbenzofuren
123078-HeCOF 1,2,36.7 8- Hexachiorodbenzohinn
234078-HxCOF 23,487 8-HaxachicroStenzolunen
123780-HyCOF 1,2,3.7 8,9-HexmehioroSbenzofuren
Toted HaCOF Total hasachiondbenzoluren
123478 HaCDD 12,347 8-HaxachioroStenaodadn
123078-HaCOD 1,2,3.6.7 8- HaxehoroSbengodadn
123780 H2CDD 1,2,3.7 8,9 Hexachiorodbengodiadn
Totel HaCDD Total hexachiorodbenzodasin
1234078 HpCOF 12,3407 2-HeptachicroSteozoturen
1234789 HpCOF 1.2,34.7 8 9 HeptachkroSenzofinen
Totedl HoCOF Total heptachicrodtenzoluren
1234078 HpCOD 1.2,3.4.6,7 &-HeptachicroSbenzodadin
Totd HECOO Total heptachiorodbenzodicein
OCDF Octachicrobenaofunn
ocoo Octachkorodtergodiodn
LOR = Limz of Reportng LOD = Limit of Detection NR = Not Reportabie
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