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Executive Summary

An extensive water quality survey of the lower Kaituna River catchment was conducted
between May 2007 and June 2008 to provide an assessment of environmental quality and a
baseline against which future comparisons could be made. It included;

o Regular baseflow water quality monitoring of the main tributary streams.
o Storm event peak flow water quality sampling.

o Limited sampling of small inflows.

o Water and sediment sampling (for metals and organic contaminants).

o Sediment and shellfish quality sampling in Maketu Estuary.

This information will be used to support the implementation of the Kaituna River and
Ongatoro/Maketu Estuary Strategy.

The general water quality results show that the tributaries range from lightly to moderately
impacted. Observed trends in declining water quality generally correlate with the percentage
of catchment in horticultural, agricultural and urban land cover. This was very apparent in the
smallest streams or drains which tend to have high ammonium nitrogen levels. Bacterial
contamination ranged from moderate to high with the Kopuaroa and Te Puke streams
exceeding the Ministry for the Environment (MfE) contact recreation guideline values for
nearly all samples. Overall these two streams had the poorest water quality.

Of the organic contaminants tested for in water, only three Polycyclic Aromatic Hydrocarbon
(PAH) compounds were detected. None of these or any of the metal contaminants exceeded
guidelines values for human consumption, aluminium (all sites) and zinc at the Te Puke,
Kopuaroa and Parawhenuamea Streams exceed the ANZECC trigger levels (95%) for the
protection of aquatic life. High zinc values are most likely the result of agricultural and urban
land use impacts.

Sediment testing for a similar range of organic and metal contaminants produced similar
results but with more PAH compounds and four organochlorine pesticides detected. Three
pesticides, DDT and Dieldrin and Endrin, exceeded the ANZECC ISQG-high value for the
protection of aquatic life in the Ohineangaanga and Te Puke Stream. These pesticides are all
very persistent in the environment and result from historic use. The geothermal influence on
the Kaituna River and Maketu Estuary was clearly evident from the elevated levels of arsenic
and mercury in the sediments. This resulted in the Kaituna River exceeding the ANZECC low
trigger value for mercury. The Te Puke Stream had the highest elevation of metals overall
strongly suggesting land use impacts.

The levels of metals and organic contaminants in shellfish from Maketu Estuary were very
similar to those found in 1992. Mercury and arsenic are elevated due to the geothermal
influence but the levels are below New Zealand guidelines for human consumption. The only
organic compounds detected in shellfish were DDT or its break down products and these
were below the guideline for consumption.
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Part 1: Introduction

1.1

1.2

1.2.1

Overview

The objective of this study was to provide catchment-wide water quality data for the
Kaituna River and tributaries downstream of the Okere outlet from Lake Rotoiti.
This involved a number of surveys including;

o Monthly sampling of the general water quality (temperature, turbidity,
suspended solids, nutrients and bacterial levels) of seven streams from May
2007 to June 2008. Sampling (twice) of eight additional sites including minor
inflows was carried out in June 2007.

o Sampling of water and sediment May 2008 for a range of heavy metals;
organochlorines, organonitrogen and organophosphorus pesticides, polycyclic
aromatic hydrocarbons (PAH’s), polychlorinated biphenyls (PCB’s) and
chlorinated phenols.

o Storm flow sampling of seven streams around the time of peak flow to assess
the impact on sediment and nutrient run-off.

o Sampling of sediment and shellfish for a range of metals and organic
contaminants at one site in the Kaituna River Estuary and four sites in the
Maketu Estuary.

A key aim of this report is to provide a baseline against which any future change can
be accurately assessed. This information will be used to support the implementation
of the Kaituna River and Ongatoro/Maketu Estuary Strategy.

Background on the Kaituna River

General

The Kaituna River is situated in the central Bay of Plenty and flows from the Okere
arm of Lake Rotoiti to the sea at Te Tumu. Historically the river flowed through
Maketu Estuary but was diverted directly to the sea in 1958 by engineering works.
Re-diversion of restricted flows back to the estuary occurred in 1996 following the
granting of consent to the Minister of Conservation.

Lakes Rotorua and Rotoiti form the upper catchment of the Kaituna River and both
have experienced long-term deterioration of water quality. This decline has been
documented through a number of research projects and therefore there is good
information on the source water quality of the Kaituna River. The water quality
assessment prepared to support the diversion of the Ohau Channel directly into the
top of the Kaituna River is particularly relevant (Mclntosh 2005).

The upper regions of the lower Kaituna River catchment (downstream of the lakes)
are dominated by pastoral and exotic forestry with some sub-catchments retaining
extensive native forest cover. In recent years there has been some conversion of
exotic forestry to dairy farms. Much of the mid section of this catchment has had
suitable land converted to horticulture with kiwifruit being dominant. The lower
regions of the catchment are predominantly productive river-flat plains with
extensive drainage schemes and the dominant land use is dairy farming.
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A review of the water quality of the lower Kaituna River catchment (Park 2007)
found an increasing trend in nitrogen. The review also highlighted the lack of water
quality data available for many of the tributaries.

1.2.2 The Lower Kaituna Catchment

The total Kaituna catchment area (including the lakes) is approximately 1,218 km?.
The catchment feeding directly into the Kaituna River (referred to here as the lower
Kaituna catchment) has an area of approximately 580 km?, 47.6% of the total. The
sub-catchments in the lower Kaituna are shown in Figure 1 and the area of each is
given in Table 2.

Lower Kaituna skub-catchmentsql

1-Papamoa .
2 - Lower Kaituna
3 - Kopuaroa
4 - Raparapahoe
5 - Ohineangaanga
6 - Te Puke East
7 - Waiari
' 8 - Parawhenuamea.
9 - Rangiuru South

10 - Mangorewa. ,

11 - Upper Kaituna

12 - Hururu

Figure 1 Sub-catchments of the lower Kaituna catchment.
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Most of the Papamoa sub-catchment (“1” in Figure 1) drains into the Wairakei
Stream. This wetland/drainage system flows towards the Kaituna River but then
reaches an area where the water soaks away into the ground. A small part of the
catchment in the vicinity of Bell Road and the Kopuaroa canal does drain as surface
water to the Kaituna River.

The lower Kaituna sub-catchment (“2” in Figure 1) is flat low-lying land which drains
to the Kaituna River via a number of small drains. Much of the water is pumped out
of the drains in the area near the river mouth.

The upper Kaituna sub-catchment (“11” in Figure 1) consists of a large number of
very small rolling to steep catchments which all flow directly into the Kaituna River.
Because of their small size, number and similarity they have been grouped together.

The Parawhenuamea Stream which drains sub-catchment 8 has been diverted and
now flows into the Kaituna River just above the State Highway 2 Bridge at Waitangi
(Te Matai).
1.2.3 River and Stream Flows
The Kaituna River is around 53 km in length from Lake Rotoiti (at Okere) to its
discharge point at the coast near Maketu. The first 25 km is fast flowing and drops
some 260 m through a number of waterfalls and an incised gorge. The remaining 28

km is slower flowing dropping just 20 m in altitude to the sea. The residence time
over the whole river from lake to sea is relatively short at approximately one day.

The available flow data for the Kaituna River and tributaries is summarised in Table
1. There are only a few small surface inputs in the lower section of the river for
which there are no flow gauging records. A considerable part of the total river flow at
Te Matai is attributed to sizable cold water springs between Okere and Te Matai
(Freestone 1975, cited in White et. al 1978). Many of the more sizable stream
inputs, such as those from the Waiari and Raparapahoe, join the Kaituna River well
down towards the sea.

Table 1 Flow statistics (Litres/second) for the Kaituna River and tributaries.
Low flow - Maximum
. % of flow at
Site Mean flow mean flow - mean ;
Te Matai
annual annual
Kaituna at Taaheke (Okere)* 20,687 13,008 31,377 52.3
Mangorewa River 6124 4,557 162,794 15.5
Waiari Stream* 4,039 3,406 34,804 -
Ohineangaanga Stream* 350 - - -
Raparapahoe Stream** 1,852 494 39,875 -
Kopuaroa Stream* 88 - - -
Other streams and springs 6,379 - - 32.2
Kaituna at Te Matai 39,519 29,072 133,311 -

# Data derived from measurements at Okere (before construction of the lake level control structure) and
at the Trout Pools at Taaheke (after construction of the lake level control structure).

* Confluence is below Te Matai.

A The Raparapahoe Stream has recently had a name change to Atuaroa Stream.
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1.2.4 Land cover

Land cover estimates for the lower Kaituna River catchment are given in Tables 2
and 3 and shown in Figure 2. These estimates are based on the 1995 SPOT
satellite remote sensing maps. The horticulture category was updated to 2003 while
all other categories are based on the 1995 data with adjustment for horticulture

changes.
Table 2 Land cover (km?) in each of the Lower Kaituna River sub-catchments.
Total Horti Exotic | Native
Area Grass culture | Forest | Forest | Scrub | Urban | Bare
Lower Kaituna 45.8 28.5 15.5 0.6 0.1 0.1 0.6 0.1
Papamoa 31.8 23.8 0.9 0.9 0.1 0.1 5.5 0.1
Kopuaroa 30.3 20.8 1.8 1.9 5.1 0.3 0.1 0.4
Raparapahoe 53.6 14.0 9.4 1.6 27.8 0.7 0.1 0.0
Ohineangaanga 24.8 11.5 6.0 0.5 3.5 0.0 3.4 0.0
Te Puke East 9.1 1.1 6.0 0.3 0.7 0.0 1.2 0.0
Waiari 72.0 211 4.6 19.1 26.4 0.1 0.1 0.0
Parawhenuamea 314 10.7 14.0 2.2 1.3 3.0 0.1 0.0
Rangiuru South 3.9 1.6 1.9 0.1 0.2 0.0 0.0 0.0
Mangorewa 189.0 72.9 23 46.6 64.8 1.6 0.0 0.0
Upper Kaituna 58.5 10.6 0.8 30.5 16.4 0.2 0.0 0.0
Hururu 27.5 14.1 0.0 9.5 4.0 0.0 0.0 0.0
Total Area (km?) 577.7 230.7 63.1 114.5 150.4 6.0 11.3 0.6

* Note 1km” = 100 hectares

Table 3 Land cover (%) in each of the lower Kaituna River sub-catchments.
Horti Exotic Native

Grass culture Forest Forest Scrub Urban Bare

Lower Kaituna 62.3 33.8 1.3 0.2 0.1 1.4 0.1
Papamoa 74.7 29 2.8 0.3 0.2 17.1 0.3
Kopuaroa 68.6 6.0 6.3 16.8 0.9 0.5 1.3
Raparapahoe 26.1 17.5 3.0 51.8 1.4 0.2 0.0
Ohineangaanga 46.4 24.0 2.0 14.1 0.0 13.6 0.0
Te Puke East 12.2 66.0 3.3 7.7 0.0 13.6 0.0
Waiari 29.3 6.4 26.5 36.7 0.1 0.1 0.0
Parawhenuamea 34.1 44.7 7.0 4.1 9.5 0.4 0.0
Rangiuru South 40.9 49.2 3.3 5.3 0.0 0.5 0.3
Mangorewa 38.6 1.2 24.6 34.3 0.8 0.0 0.0
Upper Kaituna 18.1 1.3 52.1 28.0 0.3 0.0 0.0
Hururu 51.1 0.0 34.4 14.6 0.1 0.0 0.0
% of total 39.9 10.9 19.8 26 1 2 0.1

The largest sub catchment is the Mangorewa River at 189 km? or 32.7% of the total
catchment area. The Waiari Stream at 72 km? is the next largest.

Table 3 provides the percentage of each land cover category in the sub catchments.
In the bottom line of Table 3 the percentage of each land cover type for the whole of
the Lower Kaituna catchment is shown. Grass cover comprises around 40% of the
area while native forest covers 26% and exotic forest 19.8%. Horticulture comprises
10.9% of the total area while scrub, urban and bare areas are relatively low.

Catchments lower down the Kaituna River generally have the highest grass cover
with the Papamoa catchment having nearly 75%. Areas around Te Puke have high

4 Environmental Publication 2010/01 — Water Quality Survey of the lower Kaituna Catchment 2007 - 2008




levels of horticultural use with Te Puke East at 66%, Rangiuru South at 49% and
Parawhenuamea at 45%.

The numerous small catchments along the upper Kaituna River sub-catchment
collectively have 52% cover of exotic forest. The Raparapahoe has the highest
percentage of native forest cover at 52%. Scrub cover in the Parawhenuamea
catchment is proportionately high compared to the other catchments. This
catchment has incised stream beds and the numerous steep gulleys host the bulk of
the scrub cover.

i

Legend - Land Cover

B Urbanindustrial

B Pastoraligrass

B Horticultural
'Exotic forestry
Indigenous forest

Scrub
Wetland

Figure 2 Land cover in the lower Kaituna Catchment based on 1995 SPOT
satellite imagery with horticulture updated to 2003.
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Part 2: Sampling locations and methods

2.1 River and Stream Sites

The locations of the river and stream sampling sites are shown in Figure 3 and
described in Table 4.

Figure 3 Locations of the water quality sampling sites in the lower Kaituna
catchment.

2.1.1 General water quality

The numbered sites (1-7) cover the major stream and river inflows to the lower
Kaituna River. These sites were sampled for water quality once each month from
May 2007 to June 2008. When possible sampling was undertaken on or about the
same day that permanent monitoring sites on the Kaituna River were sampled to
allow better comparison of results. Sites A — H were all sampled twice around June
2007.

The general water quality parameters measured included temperature, conductivity,
nutrients (dissolved and totals) and bacteria (E.coli, faecal coliforms and
enterococci). Chlorophyll-a (Chl-a) was also measured at the Mangorewa site to
give an indication of phytoplankton biomass.
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213

2.2

Table 4 Water quality survey sites in the lower Kaituna River catchment,
description and NZ 260 map grid reference.

Site # | Site name/location Lab id East North
1 Kopuaroa Stream, SH2 bridge 210159 | 2801057 | 6378241
2 Raparapahoe (Atuaroa) Stream, SH2 bridge 210002 | 2801430 | 6376420
3 Ohineangaanga Stream, SH2 bridge 210001 | 2802286 | 6374692
4 Te Puke East, SH2 culvert 210275 | 2803779 | 6374090
S Waiari Stream, SH2 bridge 210053 | 2804217 | 6373698
6 Parawhenuamea Stream, Rangiuru Rd 210052 | 2806711 | 6372958
7 Mangorewa River, at Kaituna River confluence | 210274 | 2808620 | 6369159
A Old Parawhenuamea Stream — farmland drain 210273 | 2804800 | 6376155
B Waiari Stream, at Kaituna River confluence 210054 | 2804761 | 6376252
C North Te puke - farmland drain 210272 | 2804690 | 6376390
D Raparapahoe, at Kaituna River confluence 210058 | 2804930 | 6377160
E Kopuaroa, at Kaituna River confluence 210271 | 2805380 | 6377970
F Papamoa Drain 210270 | 2806220 | 6378870
G Kaituna Wetlands level control outlet 210269 | 2809080 | 6377827
H Fords Cut pump station farmland drain 240014 | 2810900 | 6377270

Maungarangi Road - Kaituna River 160128 | 2808527 | 6368170

Rainfall events

Sites 1-7 were sampled around the peak of two rainfall events that occurred on 30
June and 17 August 2007. These samples were analysed for suspended solids,

turbidity and nutrients.

Metal and organic contaminants

Sites 1-7 and Maungarangi Road (Kaituna River) were sampled on 7 May 2008 for a
range of metal, pesticide, PAH and PCP contaminants in the surface water and
sediments. A water sample was taken at Site H (Fords cut pump station) and

analysed for the same range of contaminants.

Estuary Sites

Additional sites were sampled for analysis of contaminants in sediments from the
Kaituna River estuary and the Maketu Estuary. Shellfish were also sampled from the

Maketu Estuary. The sampling sites are described in Figure 4 and Table 5.
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Maketu Estuary

Legend

@ Shellfish

Figure 4 Sediment and shellfish sites sampled in Maketu Estuary for analysis of organic
and metal contaminants.

Table 5 Description of sites in the Maketu and Kaituna Estuaries sampled for sediment
and shellfish contaminants.

Site Description Sample # | Easting | Northing
M1 Mid Maketu Estuary sediment 082899 2813622 | 6376525
M2 Mid Maketu Estuary sediment 082900 2813725 | 6377075
M3 Mid Maketu Estuary sediment 082901 2813467 | 637690
M4 Mid Maketu Estuary sediment 082902 2813098 | 6377175
K1 Kaituna Estuary 100m from entrance 082958 2810970 | 6377680
SF1 Mid Maketu Estuary pipi 082895 2814212 | 6377093
SF2 Mid Maketu Estuary pipi 082896 2813720 | 6377150
SF3 Mid Maketu Estuary cockle 082897 2814212 | 6377093
SF4 Mid Maketu Estuary cockle 082898 2813274 | 6377040

2.3 Sampling and Analysis Methods

2.3.1  Shellfish

The collection of shellfish from Maketu Estuary was carried out using hand
gathering with each sample (minimum 50 shellfish) placed in labelled plastic bags
on ice in chilly bins. Samples were sent by overnight courier to the laboratory.

Shellfish were shucked and blended to produce a homogenised flesh sample before
analysis as below.

L] The moisture content of the flesh was determined by drying at 65°C for a
minimum of 24 hours.
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= Metals analysis was by ICP-MS following digestion of sample by nitric and
hydrochloric acid, micro digestion at 85°C for 1 hour.

= Lipid content was determined by gravimetric method.

= Organic contaminants (PCB, PAH and organochlorine pesticides) were
determined by sonication extraction, SPE cleanup, GPC cleanup, dual column
GC-ECD analysis. Pentachlorophenol trace levels by ASE extraction,
acetylation and GC-ECD analysis.

= Dry matter was determined by drying at 103°C and gravimetry.

2.3.2 Sediments
Both freshwater and estuarine sediment samples were obtained using a stainless
steel trowel to sample the top 2 cm of sediment. A minimum of ten replicates from
each site were combined and well mixed to form a composite sample before being
placed into a labelled plastic bag and stored on ice. Samples were sent by overnight
courier to the laboratory. Samples were then air dried at 35°C and sieved to obtain
the fraction less than 2 mm. The analysis methods are outlined below.
= Dry matter was determined by drying at 103°C then gravimetric method.
= Total carbon analysis was by catalytic combustion (900°C, O,), separation,
thermal conductivity detector (elementar analyser).
= Metals (total recoverable — trace level) by nitric/hydrochloric acid digestion,
ICP-MS, trace level.
= Organochlorine pesticides (trace) by sonication extraction, SPE cleanup, GPC
cleanup, dual column GC-ECD analysis.
= Organonitro and phosphorus pesticides (trace) by sonication extraction, GPC
cleanup, GC-MS analysis.
= Trace polycyclic aromatic hydrocarbons (PAH’s) by sonication extraction, SPE
cleanup, GC-MS SIM analysis.
= Pentachlorophenol (PCP) screen determined by solvent extraction,
acetylation, GC-ECD analysis.
2.3.3 Water
Water samples were collected as mid-stream grab samples in containers washed
and provided by the laboratory as appropriate for the analysis being conducted.
Stream flows at the time were average base flow levels. The water analysis
methods are outlined below.
= Nutrients were determined by the use of standard methods. A summary of
these methods is included in the laboratory report included in Appendix .
= Total anions and cations by calculation of sum as mEquiv/L, total alkalinity
using APHA 2320 B (modified for alk <20) 21* ed. 2005, bicarbonate using
APHA 4500-CO2 D 21 ed. 2005, total hardness by calculation from Calcium
and Magnesium.
= Samples for dissolved metals were filtered using 0.45 micron membrane filters
and preservation with nitric acid. APHA 3030 B 21°' ed. 2005.
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. Total metals (drinking water suite - trace) by nitric acid digestion and ICP-MS
APHA 3125 B 21 ed. 2005.

. Dissolved Calcium, Magnesium, Potassium and Sodium (trace) by ICP-MS
APHA 3125 B 21 ed. 2005.

. Organochlorine/Organonitro and phosphorus pesticides (ultra trace)
determined by solid phase extraction, GPC and GC-MS analysis.

. Trace polycyclic aromatic hydrocarbons (PAH’s) by solid phase extraction,
SPE, GC-MS SIM analysis.
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Part 3: Results — River and Stream Sites

3.1 General Water Quality

3.1.1 Kaituna River and main tributaries

The results of the general water quality monitoring are summarised as median
values in Tables 6 to 8. Sites on the Kaituna River are listed in order of occurrence

from the top of the river (Okere Falls) to the coast (Te Tumu). The results reflect the
lake source with increasing influence as the river flows through the lower catchment.
Median conductivity values decrease down river with the exception of Te Tumu

which has some saline influence. Chlorophyll-a concentrations decrease down the
river indicating dilution of lake sourced-algae while nutrient concentrations increase.

Table 6 Median values (n=13) for water quality parameters for samples collected
from the Kaituna River and tributaries monthly between May 2007 and
June 2008.
Temp | COND SS TURB

Site °C ms/m | g/im® | NTU pH Ecoli* | Ent* FC*
KR - Okere Falls 13.6 18.9 2.2 1.2 6.9 11 8 10
KR - Maungarangi Road 14.9 16.8 4.9 1.7 6.8 30 8 34
KR - Te Matai 14.4 14.5 6.7 2.0 6.8 75 16 76
KR - Te Tumu 17.1 76.3 5.6 3.5 6.9 201 23 201
Mangorewa River 13.1 7.5 2.5 0.9 6.9 58 24 67
Parawhenuamea Strm 14.2 9.2 6.8 3.2 6.7 191 87 211
Waiari Stream 13.2 7.4 5.9 1.8 7.0 188 47 101
Te Puke Stream 14.7 14.6 8.6 9.8 6.6 1301 544 1601
Ohineangaanga Stream 14.2 9.8 5.3 2.7 6.7 389 89 480
Raparapahoe Stream 14.2 7 8.6 4.1 6.9 356 57 346
Kopuaroa Stream 13.6 13.1 16 17.5 6.8 1801 633 1801

* numbers/100 ml

Of all the tributaries sampled the Te Puke and Kopuaroa Streams had the highest
conductivity, suspended solids (SS) and turbidity levels. The Kopuaroa Stream
stands out as having a particularly high median SS value. These two streams also

had very high bacterial loadings while the Ohineangaanga and Raparapahoe

Streams have moderate bacterial loadings.

Table 7 below compares the E.coli results to the single sample criteria set out in the
Microbial Water Quality Guidelines for Recreational areas (MfE 2003). With the

exception of the Kaituna River at Okere Falls, all other sites have at least one

sample that exceeds the alert mode criteria. The lower Kaituna River (Te Matai - Te
Tumu) also has at least one sample that exceeds the action criteria. Nearly all the

samples from the Kopuaroa and Te Puke Streams exceed the action criteria.
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Table 7 Comparison of E.coli results (no./100ml) from monthly sampling in
2007/2008 from the Kaituna River and tributaries against the MfE 2003
microbial water quality guidelines for single samples (sample <260-
acceptable, >260-alert mode, >550-action mode).

Number of samples % >260 % >550
Okere Falls 14 0.0 0.0
Maungarangi Road 13 7.7 0.0
Te Matai 13 7.7 7.7
Te Tumu 8 25.0 12.5
Mangorewa 13 154 7.7
Parawhenuamea 12 25.0 8.3
Waiari 12 41.7 25.0
Te Puke 12 91.7 91.7
Ohineangaanga 12 75.0 33.3
Raparapahoe 12 58.3 25.0
Kopuaroa 12 100 100

The results for nutrients (Table 8) show some interesting values. Nearly all of the
phosphorus in the Mangorewa River is in the dissolved reactive phosphorus (DRP)
form. This is biologically available and the Mangorewa has the highest median
concentration of all the tributaries sampled. Because of its moderate size, the
Mangorewa is a significant contributor to the DRP load in the Kaituna River. The
Parawhenuamea and Waiari Streams also have moderately high DRP
concentrations which accounts for nearly all the total phosphorus measured. In
terms of total phosphorus concentrations the Kopuaroa Stream has the highest
median values.

Median ammonium nitrogen (NH4) concentrations were high in the Kopuaroa
Stream, moderately high in the small Te Puke Stream and very low in the
Mangorewa River. All tributaries contribute additional nitrate/nitrite nitrogen (NOXx)
loading to the Kaituna River. The Parawhenuamea and Ohineangaanga Streams
have the highest median concentrations of NOx and total nitrogen (TN).

Table 8 Median values (n=13) of nutrient parameters (g/m?®) and Chlorophyll-a
(mg/m°) for samples collected from the Kaituna River and tributaries
monthly between May 2007 and June 2008.

Site DRP NH4-N | NOx-N TKN TN TP Chl-a
KR - Okere Falls 0.003 0.017 0.017 0.270 0.288 0.021 6.3
KR - Maungarangi Road 0.017 0.014 0.238 0.291 0.521 0.033 4.5
KR - Te Matai 0.030 0.063 0.520 0.300 0.792 0.044 3.1
KR - Te Tumu 0.030 0.067 0.570 0.375 0.838 0.044 2.4
Mangorewa River 0.054 0.007 1.065 0.168 1.223 0.050 0.2
Parawhenuamea

Stream 0.043 0.019 1.910 0.192 2.115 0.049

Waiari Stream 0.042 0.016 1.080 0.166 1.241 0.042

Te Puke Stream 0.022 0.091 1.355 0.550 1.869 0.036
Ohineangaanga Stream 0.022 0.024 2.245 0.197 2.414 0.022
Raparapahoe Stream 0.015 0.022 0.710 0.212 0.938 0.014
Kopuaroa Stream 0.031 0.220 0.717 0.696 1.612 0.064
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The only tributary in which Chlorophyll-a measurements were made is the
Mangorewa River. Median concentrations are very low indicating a near absence of
phytoplankton which means it effectively dilutes phytoplankton in the Kaituna River.
The other tributaries are likely to be similar and this helps explain why algal
concentrations in the river decrease down to the sea.

Confluence samples

The water quality of samples taken on two days in June 2007 at the confluence of
the Kopuaroa, Raparapahoe and Waiari Streams is shown in Tables 9 and 10.
When compared to the upstream samples taken around the same time the results
tend to be similar with the exception of the Waiari Stream. The nutrient levels
recorded at the confluence site for the Waiari Stream were higher than the upstream
values.

Table 9 Mean water quality parameter values (n=2) of samples taken at the
confluence of streams with the Kaituna River in June 2007.
Temp TURB
Site °C COND' | (NTU) pH Ecoli® ENT? FC?
Kopuaroa 10.4 15 13.3 6.9 220 126 310
Raparapahoe 11.1 6 5.7 7 405 54 545
Waiari 12.3 7 2.2 71 83 24 109

T mS/m @25C, Z number /100 ml.

Table 10 Mean suspended sediment and nutrient values (g/m°, n=2) of samples
taken at the confluence of streams with the Kaituna River in June 2007.
SS DRP NH4-N NOx-N TKN TP
Kopuaroa 6 0.031 0.227 0.086 0.61 0.062
Raparapahoe 10.3 0.015 0.035 1.51 0.237 0.027
Waiari 8.7 0.08 0.038 1.23 0.208 0.075

Minor inflows

Some of the smaller inflows in the lower reaches of the Kaituna River were sampled
on two occasions in June 2007 to provide an indication of the quality of and potential
impact on the Kaituna River. The results are shown in Tables 11 and 12 below.

Table 11 Mean water quality parameter values (n=2) for samples taken in minor
inflows to the Kaituna River in June 2007.

Site (*) — shown on Fig 3 Temp | COND' | TURB | pH | Ecoli* | ENT? | FC?
Kaituna Wetland (G) 11.2 48 8.0 6.8 140 31 129
Papamoa drain (F) 11.5 30 5.9 7.0 25 19 31

Small Drain (C) 9.5 20 54 6.6 225 105 265
Old Parawhenuamea (A) 9.2 18 21.5 6.5 | 2635 715 4300
Farm drain Fords Cut (H) 10.7 390 29.0 6.6 145 82 245

" mS/m @25C , * number /100 ml.
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Table 12 Mean suspended sediment and nutrient values (g/m*, n=2) for samples
taken in minor inflows to the Kaituna River in June 2007.
NH4- NOx-
Sites as shown on Fig 3 SS DRP TP N N TKN TN
Kaituna Wetland (G) 5.5 0.033 | 0.079 | 0.314 | 0.481 | 0.689 | 1.170
Papamoa drain (F) 4.0 0.037 | 0.068 | 0.182 | 0.713 | 0.650 | 1.363
Small Drain (C) 3.6 0.034 | 0.067 | 0.449 | 1.850 | 1.090 | 2.940
Old Parawhenuamea (A) 28.0 0.086 | 0.246 | 0.652 | 0.422 | 0.710 | 1.132
Farm drain Fords Cut (H) 14.5 0.004 | 0.045 | 0.632 | 0.492 | 0.855 | 1.347

Of these sites one (Site H) has high conductivity. Both sites A and H have high
suspended solids and turbidity readings. In terms of bacteria (E.coli, enterococi and
faecal coliforms) site A has high numbers.

In terms of nutrients, DRP and TP concentrations were high at site A.

Concentrations of oxidised forms of nitrogen (NOx) and total nitrogen were
reasonably low at sites G, A and H, but moderate at site C. All of these sites show
elevated concentrations of ammonium nitrogen, particularly sites A and H.

Site H was sampled on the river side of the discharge point on 7 May 2008 while the

drain was discharging large volumes as a result of rainfall on the previous night.
Results for nutrients were much higher (NH4 1.3, NOx 0.85, TKN 2.9, TN 3.8 and
TP 0.61 g/m®) after rain.

3.1.4 Anions and cations

Water samples were collected from a number of sites to determine their anion-
cation characteristics. The results are shown in Table 13 below.

Table 13 Results of analysis of cations and anions on water samples collected on
7 May 2008 from the Kaituna River and tributaries.
Kopuar | Rapara | Ohinea Te Parawhen | Mangor | Maungar

oa pahoe nga Puke Waiari uamea ewa angi Site H
Anions* 14 0.55 0.83 1.7 0.7 0.92 0.61 1.5 44
Cations* 1.3 0.49 0.75 1.5 0.64 0.83 0.54 1.4 42
pH 6.4 6.8 6.6 6.5 6.8 6.6 6.9 6.8 6.3
Alkalinity CaCO3’ 24 14 18 34 21 23 18 16 53
Bicarbonate' 29 17 21 42 25 28 22 19 65
Hardness' 34 9.2 14 40 11 16 10 15 540
Conductivity? 15 5.7 8.9 18 7.2 9.5 6.2 17 470
Ca dissolved' 9 21 3.3 10 2.6 3.6 2.3 3.3 85
Mg dissolved’ 2.7 0.94 1.4 3.4 1.1 1.6 1 1.7 80
Ka dissolved' 4.1 1.8 2.9 6.2 2.2 3 1.9 4 37
Na dissolved’ 11 6.1 9 13 8.4 10 6.8 24 680
Chloride' 13 6.3 8.9 15 5.8 8.8 5.2 22 1400
Nitrite-N' 0.0150 | <0.002 | <0.002 | 0.021 | <0.002 | 0.0027 | <0.002 | <0.002 | 0.031
Nitrate-N' 2.1 0.59 2 1.7 1.1 1.8 0.86 0.21 0.82
Sulphate’ 17 2.8 4 21 2.5 4.2 2.1 28 200

Units: * = meq/L, ' = g/m°, > =mS/m
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3.2

3.2.1

3.2.2

Organic Contaminants
Water

Water column samples from the Maungarangi Road site on the Kaituna River and
main tributaries in the lower catchment were collected on 7 May 2008 and analysed
for a range of organic contaminants. These included organochlorine, organonitrogen
and phosphorus based pesticides with the list and detection level provided in
Appendix | (Ilab report in Appendix Il). These detection limits are generally well
below the mav’'s (maximum acceptable values) of the New Zealand Drinking Water
Standards (MoH 2005). None of the listed pesticides were detected in any of the
samples.

Other organic contaminants tested in the water samples included pentachlorophenol
(PCP), 2, 3, 4, 6-tetrachlorophenol and polycyclic aromatic hydrocarbons (PAH’s).
The two chlorophenols were not detected in any samples (detection level of
0.000014 g/m®). PAH’s were detected at the Waiari Stream and Mangorewa River
sites at concentrations just above the detection limits as listed below.

Waiari Stream  Mangorewa River

Benzo[b,j]fluoranthene (g/m?) 0.000011 0.000013

Benzo[g,h,i]perylene (g/m?) 0.000009 0.000012

Benzo[k]fluoranthene (g/m?) 0.000013 <0.000008
Sediment

Sediment was collected for organics analysis from the Kaituna River at
Maungarangi Road and the river entrance along with the tributaries in the lower
catchment. The organic contaminants analysis included PAH”s, organochlorine,
organonitrogen and phosphorus pesticides.

Many sites had no detectable levels of pesticides. The most common pesticide
detected was DDT or its breakdown products, which were detected at three of the
nine freshwater sites tested (Table 14).

The Ohineangaanga Stream is the only site where detectable levels of pesticides
other than DDT were found. This result is even more significant due to the very low
proportion of mud (0.3% by volume) and organic carbon (0.097g/100g) present in
the sample collected. The amount of mud and carbon in the sediment are important
indicators of the ability of sediment to accumulate both organic and inorganic
contaminants as it is these components that bind with chemicals and trap them in
the sediment.
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Table 14 Organochlorine pesticide concentrations (mg/kg dry wt) detected in
sediment shown as-sampled and normalised to 1% organic carbon.
Samples collected on 7 May 2008.
Ohineangaanga
Stream Te Puke Stream KR - Maungarangi
as as as
sampled | normalised | sampled normalised sampled | normalised
4,4-DDD 0.0013 0.0134 0.0015 0.0052
4,4-DDE 0.0013 0.0134 0.011 0.0021 0.0014
2,4-DDT 0.0021 0.0014
4,4-DDT 0.0014 0.0144 0.0042 0.01448 0.014 0.0093
Dieldrin 0.0018
Endrin 0.0014
Hexachlorobenzene | 0.0018 0.0186

In Table 14 the normalised results have been compared against the ANZECC water
quality guidelines for the protection of aquatic life (ANZECC 2000). The yellow
shaded results indicate sediment samples that exceed the ISQG-low trigger value
(interim sediment quality guideline-low value) which is a level at which further
investigation is recommended as sensitive species may be impacted. The red
shaded results indicate the ISQG-high value has been exceeded and some impact
on species is likely. All three sites in Table 14 have results that exceed the low value
while the Te Puke Stream had levels of DDE which exceed the ISQG-high value.
Ohineangaanga Stream also has results for Dieldrin and Endrin which exceed the
ISQG-high value.

In contrast to the pesticides, none of the individual PAH’s (or totals) detected
exceeded the ANZECC interim sediment quality guidelines for the protection of
aquatic life (Table 15).

Table 15

PAH concentrations (mg/kg dry wt) in sediment as collected and
normalised to 1% organic carbon for sites recording levels above the
limit of detection from samples collected on 7 May 2008.

Te Puke Stream Waiari Stream KR - Maungarangi |
as as as

PAH mg/kg dry wt sampled | normalised | sampled normalised | sampled | normalised
Acenaphthene <0.0034 <0.0025 <0.0028
Acenaphthylene <0.0034 <0.0025 <0.0028

Anthracene 0.0069 0.0238 <0.0025 <0.0028
Benzo[a]anthracene 0.023 0.079 <0.0025 0.0074 0.0049
Benzo[a]pyrene 0.033 0.114 <0.0025 0.0076 0.0051
Benzo[b jlfluoranthene 0.057 0.197 <0.0025 <0.0028
Benzo[g,h,ilperylene 0.043 0.148 <0.0025 0.0096 0.0064
Benzolk]fluoranthene 0.036 0.124 <0.0025 0.012 0.008
Chrysene 0.035 0.121 0.0032 0.0011 0.0094 0.0063
Dibenzo[a,h]anthracene 0.0068 0.0234 <0.0025 <0.0028

Fluoranthene 0.069 0.238 0.0064 0.0021 0.018 0.012
Fluorene <0.0034 <0.0025 <0.0028
Indeno(1,2,3-c,d)pyrene 0.027 0.093 <0.0025 0.006 0.004
Naphthalene <0.017 <0.013 <0.014

Phenanthrene 0.023 0.079 0.0055 0.0018 0.0063 0.0042
Pyrene 0.077 0.266 0.006 0.002 0.02 0.013
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| Total detected PAHs | 0.4367 1.506 0.0211 0.007 0.0963 0.0642
3.3 Metals
3.3.1  Water
Water column samples from the Maungarangi Road site on the Kaituna River and
the main tributaries in the lower catchment were collected on 7 May 2008 and
analysed for metals. The results are shown in Table 16 and were all below the
relevant drinking water standard values (MoH 2005). The results that came closest
to the maximum accepted values were arsenic (mav — 0.01) in the Kaituna River
(Maungarangi Road site) and manganese (mav — 0.4) at the Kopuaroa and Te Puke
Stream sites.
The Kaituna River results show high concentrations of geothermally derived metals
(arsenic, boron, lithium) compared to the tributaries which have little or no
geothermal influence. The highest overall metal concentrations were found in the
small Te Puke stream indicating possible urban influences while the Kopuaroa
Stream with no urban catchment had the next overall highest results.
Table 16 Results for total metals (g/m?) in water column samples collected from
the Kaituna River and the main tributaries on 7 May 2008. Highlighted
values exceed the ANZECC 2000 95% protection guideline for aquatic
life.
Kopuaroa Rapahoe Ohineanga Te Puke Waiari Parawhenu Mangorewa | Maungrangi
Aluminium 0.52 0.56 0.33 0.58 0.27 0.15 0.14 0.08
Antimony <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 0.00022
Arsenic <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 0.0051
Barium 0.084 0.034 0.063 0.13 0.049 0.064 0.031 0.025
Beryllium 0.00014 <0.00011 <0.00011 0.00013 <0.00011 <0.00011 <0.00011 <0.00011
Boron 0.017 0.0091 0.015 0.02 0.0087 0.009 0.0091 0.24
Cadmium 0.000057 <0.000053 | <0.000053 | <0.000053 | <0.000053 | <0.000053 | <0.000053 | <0.000053
Calcium 9.5 2.3 3.7 12 2.9 3.8 2.6 3.5
Chromium <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053
Copper 0.00083 <0.00053 <0.00053 0.001 <0.00053 <0.00053 <0.00053 <0.00053
Iron 1.2 0.41 0.53 1.1 0.21 0.41 0.095 0.081
Lead 0.00033 0.00039 0.00038 0.0005 0.00016 0.00017 <0.00011 <0.00011
Lithium 0.0028 0.0017 0.0034 0.0043 0.0041 0.0048 0.0049 0.1
Magnesium 2.9 1.1 1.6 3.8 1.2 1.8 1.2 1.9
Manganese 0.26 0.021 0.055 0.34 0.025 0.042 0.0077 0.022
Mercury <0.000080 | <0.000080 | <0.000080 | <0.000080 | <0.000080 | <0.000080 | <0.000080 | <0.000080
Molybdenum |  <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021 <0.00021
Nickel <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053
Potassium 4.3 1.9 3.2 7.2 2.4 3.2 2.1 4.2
Selenium <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011 <0.0011
Silver <0.00011 <0.00011 <0.00011 <0.00011 <0.00011 <0.00011 <0.00011 <0.00011
Sodium 12 6.5 10 16 8.9 11 7.4 26
Tin <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053 <0.00053
Uranium 0.000055 0.000042 0.000025 0.000067 0.000025 <0.000021 <0.000021 <0.000021
Zinc 0.0087 0.0028 0.0056 0.018 0.0034 0.0083 0.0016 0.0038
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The highlighted results in Table 16 indicate that the ANZECC trigger value for the

protection of aquatic life (95% protection level) has been exceeded (ANZECC
2000). The guideline used for aluminium applies at pH >6.5. Both the Kopuaroa and
Te Puke Streams had pH <6.5 which increases the toxicity of aluminium. Zinc

exceeded the guideline in the Kopuaroa, Te Puke and Parawhenuamea Streams.

3.3.2 Sediments

Metal concentrations in the stream bed sediments are shown in Table 17 on an as

sampled basis (i.e. not normalised for mud or organic content). The Maungarangi

Road site on the Kaituna River shows the influence of geothermal inputs with

mercury being just over the ISQG low trigger value for sediments (ANZECC 2000).

The site with the highest levels of non-geothermal metals was the Te Puke Stream

with cadmium, copper, lead and zinc being higher than other sites.

Table 17 Sediment parameters and total metal concentrations (mg/kg —dw)

measured in streambed samples collected from the lower Kaituna
catchment on the 7 May 2008.

Site Kopuaroa | Raparapa | Ohineanga | Te Puke Waiari Parawhenu Mangorew Maunga | Te Tumu
ToC' 0.72 0.25 0.097 0.29 3 1.2 0.7 1.5 0.63
Mud? 0.6 2.6 0.3 15.4 19.8 7.9 3.1 22.6 4.1
Antimony 0.041 0.099 <0.04 0.11 0.051 0.076 <0.04 0.14 0.088
Arsenic 3.9 3.7 0.63 3.5 1.9 1.7 1.3 6.7 5.1
Beryllium 0.36 0.33 0.12 0.55 0.78 0.59 0.31 0.36 0.23
Cadmium 0.061 0.029 0.016 0.22 0.058 0.075 0.031 0.042 0.015
Chromium 3.1 4.1 1 3.9 1.6 2.3 1.3 15 1.8
Copper 2.4 3 0.89 8.5 3 2.9 1.7 2.5 1.4
Lead 4.4 5.7 2.6 12 5.3 6.3 3.7 6.5 2.9
Mercury 0.033 0.077 <0.010 0.052 0.032 0.027 0.019 0.24 0.032
Nickel 0.92 1.3 0.24 1.5 0.65 0.7 0.45 0.69 0.74
Silver 0.023 0.027 <0.02 0.068 0.048 0.032 0.024 0.038 <0.02
Thallium 0.098 0.076 0.034 0.19 0.062 0.093 0.066 0.093 0.035
Zinc 30 45 29 70 29 43 29 22 18

"9/100g * % by volume

3.4

3.4.1

Rainfall event monitoring

Sampling of rainfall events occurred three times on 30 June 2007 and twice on
17 August 2007. Sampling effort was around the time of peak flow levels at each of
the sites monitored.

To help with interpretation of the water quality data recorded during the two rainfall

events hydrological records are provided from three rainfall sites and three

stream/river level sites.

Rainfall

Rainfall in the Kaituna Catchment at the time of sampling is provided in Figures 5

and 6 for the Kaharoa gauge (uppermost southwest area of the catchment),
Saunders Road (mid catchment) and Te Matai (lower catchment). Most of the
rainfall on 30 June 2007 fell around the centre of the lower Kaituna River catchment.

In contrast most of the rainfall on 17 August 2007 occurred in the upper catchment

(Figure 6).
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Rotorua at Kaharoa : Rainfall Depth

Fri, 29 Jun 2007 12:00 to Sun, 1 Jul 2007 00:00 (Hourly Totalled Data)
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Mangorewa at Saunders : Rainfall Depth
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Kaituna at Te Matai : Rainfall Depth

Fri, 28 Jun 2007 12:00 to Sun, 1 Jul 2007 00:01 (Hourly Totalled Data)
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Figure 5 Rainfall recorded at the Kaharoa, Saunders Road and Te Matai gauges
on 30 June 2007.
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Rotorua at Kaharoa : Rainfall Depth

Thu, 16 Aug 2007 12:00 to Fri, 17 Aug 2007 12:00 (Hourhy Totalled Data)
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Mangorewa at Saunders : Rainfall Depth

Thu, 16 Aug 2007 12:00 to Fri, 17 Aug 2007 12:00 (Hourly Totalled Data)
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Kaituna at Te Matai : Rainfall Depth
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Figure 6 Rainfall recorded at the Kaharoa, Saunders Road and Te Matai gauges

on 17 August 2007.
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3.4.2

Stream levels

Stream levels for gauged sites on the Kaituna River (Te Matai), Mangorewa River
and Raparapahoe Stream for the two rainfall events in which water sampling took
place are shown in Figures 7 and 8.

Figure 7

Mangorewa at Saunders : River Level

Fri, 29 Jun 2007 12:00 to Sun, 1 Jul 2007 12:00 (Raw Data)
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Raparapahoe at Drop Structure : River Level
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Water levels recorded on the Mangorewa River, Raparapahoe Stream

and the Kaituna River on 30 June 2007.
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Figure 8 Water levels recorded on the Mangorewa River, Raparapahoe Stream
and Kaituna River on 17 August 2007.
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3.4.3

In line with the rainfall data, the Mangorewa and Kaituna Rivers reached higher
levels on 17 August 2007 as a result of heavier rain falling over a greater proportion
of their catchments which are further inland. During the 30 June event the Kaharoa
rain gauge recorded 70 mm while 102 mm was recorded on 17 August. In contrast,
catchments nearer the coast received more rain on 30 June 2007 with 108 mm
recorded at Saunders Road and only 57 mm on 17 August 2007. As a result, the
smaller streams nearer the coast, such as the Raparapahoe, reached far higher
levels during the 30 June event.

The above is also highlighted in Table 18 which shows the peak flow and expresses
that flow as a percentage of the mean annual peak flood event. For Raparapahoe
Stream the event on 30 June reached close to the mean annual peak flow. It is likely
that the similar adjacent catchments of the Kopuaroa, Ohineangaanga,
Parawhenuamea and the small Te Puke Streams all came near to their mean
annual peak flow levels.

Table 18 Peak flows for the rainfall events sampled in 30 June and
17 August 2007 expressed as a percentage of the mean annual peak
flood flow.

River/stream Date Peak flow m%s | % mean ann. peak flow
Raparapahoe 39.7 93.6
Waiari % 27.7 85.2
Mangorewa § 33.5 21.3
Kaituna 3 765 575
Raparapahoe - 18.7 44 1
Waiari S 405 124.6
Mangorewa ? 68.8 43.8
Kaituna = 97.2 73.1

Water quality data for rain events

The results of water quality sampling of the two rainfall events are summarised in
Tables 19 and 20 below. The small Te Puke Stream recorded the highest
conductivity, suspended solids (SS) and turbidity concentrations. The Waiari and
Parawhenuamea Streams had the highest dissolved phosphorus (DRP) levels and
the Kopuroa and Parawhenuamea Streams were the highest for dissolved oxidised
nitrogen (NOXx).

Table 19 Maximum values for water quality parameters recorded at each of the
streams/rivers sampled on 30 June and 17 August 2007 (n=5).

SITE COND | SS' | TURB | DRP' | NH4-N' | NOx-N' | TKN' | TN' | TP'

Ohineangaanga 5.26 1100 | 330 | 0.062 | 0.066 0.529 3.16 | 3.20 | 0.888
Raparapahoe 5.4 540 196 | 0.025 | 0.035 0.262 1.59 | 1.32 | 0.382
Waiari 6.83 980 313 | 0.120 | 0.095 0.309 421 | 444 | 0.727
Kopuaroa 12 455 207 | 0.079 | 0.309 0.949 3.70 | 2.31 | 0.828
Mangorewa 6.99 240 101 0.082 | 0.107 0.462 1.29 | 159 | 0.385
Te Puke 13.8 1600 | 1700 | 0.046 | 0.202 0.697 366 | 1.89 | 1.210
Parawhenuamea 8.6 815 375 | 0.106 | 0.325 0.905 3.06 | 1.93 | 0.808

L g/m*, Turbidity (NTU)
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Median values show that the Ohineanagaanga Stream is similar to the Te Puke
Stream for suspended solids (Table 20). The much higher median turbidity readings
in the Te Puke Stream are likely due to the presence of fine light coloured clay. The
Mangorewa River had the highest median concentration of DRP while the
Ohineangaanga had the highest total phosphorus (TP) concentrations. The highest
median ammonium nitrogen concentrations were recorded in the Kopuaroa Stream
and, along with the Parawhenuamea Stream, this site also had the highest median
concentration of NOx.

Table 20 Median values for water quality parameters recorded at each of the

streams/rivers sampled on 30 June and 17 August 2007 (n=5).

SITE COND | sS" | TURB | DRP' | NH4N' | NOxN' | TKN' | TN’ TP'

Ohineangaanga 496 | 840 | 225 | 0.041 | 0.049 0.474 | 2.88 | 2.58 | 0.696
Raparapahoe 4.97 280 99 0.021 0.028 0.254 1.16 1.22 0.231
Waiari 4.06 | 480 131 0.039 | 0.078 0270 | 2.08 | 3.41 | 0479
Kopuaroa 8.20 100 86 0.043 | 0.230 0.879 | 1.50 | 2.23 | 0.316
Mangorewa 4.44 125 51 0.072 | 0.030 0228 | 1.13 | 1.52 | 0.274
Te Puke 12.77 | 720 | 890 | 0.030 | 0.167 0646 | 1.31 | 1.86 | 0.334
Parawhenuamea 796 | 320 127 | 0.058 | 0.120 0894 | 1.96 | 1.88 | 0.566

1g/m°®, Turbidity (NTU)

A comparison of the difference in concentration of suspended sediment and
dissolved nutrient during base flow and high flow is given in Table 21. The
Ohineangaanga Stream had the greatest increase in SS during rainfall event peak
flows while the Kopuaroa Stream had the smallest. It should be noted that although
the Kopuaroa had the lowest proportional SS increase during high flow it also has
the highest SS levels during base flow.

Most streams show a slightly higher median concentration of DRP during significant
rainfall events with the exception of the Waiari Stream which had higher
concentrations during base flow. Most streams recorded higher NH, concentrations
during significant rainfall events and the Kopuaroa Stream stood out with the largest
increase. The Kopuaroa Stream was also the only stream to show an increase in
the concentration of NOx during rainfall events.

Table 21 Ratio of the median rain event flow/median base flow concentration of

key water quality parameters to show change during high flow events.
Site SS DRP TP NH4-N NOx-N TN
Ohineangaanga 158 1.86 33.1 2.0 0.21 1.1
Raparapahoe 33 1.40 16.5 1.3 0.36 1.3
Waiari 81 0.93 114 4.9 0.25 2.7
Kopuaroa 6 1.39 4.9 11.5 1.23 14
Mangorewa 50 1.33 5.5 4.3 0.21 1.2
Te Puke 84 1.36 9.3 1.8 0.48 1.0
Parawhenuamea 47 1.35 11.6 6.3 0.47 0.9
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Part 4: Results - Maketu Estuary

4.1

411

41.2

Sediment quality
Organic contaminants

Of the estuary sites sampled only the M3 and M4 sites showed detectable levels of
polycyclic aromatic hydrocarbons (PAH’s) in the sediments (Table 22). There were
no detectable levels of organochlorine, organonitrogen and phosphorus pesticides

or chlorophenols. The list of organic contaminants measured is the same as that in
section 3.3.2 and full results in Appendix IV.

Table 22 Concentration of PAH’s (mg/kg dry wt) in surface sediment samples
collected from Maketu Estuary on 5 May 2008 (detects highlighted).
Site M1 M2 M3 M4 Kaituna
Total carbon g/100g 0.66 0.27 0.61 0.6 0.63
Mud - % 8.4 1.7 6.4 7.1 4.1
Acenaphthene <0.0022 <0.002 <0.0023 <0.0022 <0.002
Acenaphthylene <0.0022 <0.002 <0.0023 <0.0022 <0.002
Anthracene <0.0022 <0.002 <0.0023 <0.0022 <0.002
Benzo[a]anthracene <0.0022 <0.002 <0.0023 <0.0022 <0.002
Benzo[a]pyrene <0.0022 <0.002 0.0028 0.0022 <0.002
Benzolb,jlfluoranthene <0.0022 <0.002 <0.0023 <0.0022 <0.002
Benzo[g,h,i]perylene <0.0022 <0.002 0.0046 0.0022 <0.002
Benzo[k]fluoranthene <0.0022 <0.002 0.0057 <0.0022 <0.002
Chrysene <0.0022 <0.002 0.0029 0.0035 <0.002
Dibenzo[a,h]anthracene <0.0022 <0.002 <0.0023 <0.0022 <0.002
Fluoranthene <0.0022 <0.002 0.0049 0.0075 <0.002
Fluorene <0.0022 <0.002 <0.0023 <0.0022 <0.002
Indeno(1,2,3-c,d)pyrene <0.0022 <0.002 <0.0023 <0.0022 <0.002
Naphthalene <0.011 <0.010 <0.012 <0.011 <0.010
Phenanthrene <0.0022 <0.002 0.0035 0.0057 <0.002
Pyrene <0.0022 <0.002 0.0057 0.0068 <0.002
Total detected PAHs 0 0 0.0301 0.0279 0

Comparison of the normalised (to 1% carbon content) results for detectable PAH’s
with the ANZECC sediment quality guidelines for the protection of aquatic life
showed that no results exceed those guidelines.

Metals

None of the metals measured in sediments form the estuary sites exceeded the
ANZECC sediment quality guidelines for the protection of aquatic life on a whole
sample basis (Table 23). If the were normalised to 5% mud content then site M2
would exceed the Canadian sediment quality trigger value for arsenic. If normalised
to higher mud content, which is common in more sheltered parts of the estuary, then
arsenic, mercury and nickel have the potential to exceed sediment quality
guidelines.
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Table 23 Concentration of metals (mg/kg dry wt) in surface sediment samples
collected from Maketu Estuary on 5 May 2008.

Site M1 M2 M3 M4 Kaituna

Antimony <0.04 <0.04 <0.04 <0.04 0.088

Arsenic 3.3 4.0 4.8 4.0 51

Berylllium 0.14 0.17 0.2 0.19 0.23

Cadmium 0.03 <0.01 0.03 0.035 0.015

Chromium 1.7 29 3.1 3.0 1.8

Copper 1.1 1.2 1.6 14 14

Lead 1.7 2.1 2.2 2.1 29

Mercury 0.013 0.025 0.034 0.023 0.032

Nickel 0.95 1.7 1.9 1.8 0.74

Silver <0.02 <0.02 <0.02 <0.02 <0.02

Thallium 0.069 0.03 0.06 0.066 0.035

Zinc 9.8 17 17 18 18

4.2 Shellfish quality
Pipi and cockles collected from Maketu Estuary on 5 May 2008 were analysed for a
range of organic and metal contaminants.
The organic contaminants found at detectable concentrations are shown in Table 24
and the full list is given in Appendix Ill. Contaminants that were not detected in
shellfish included PAHSs, pentachlorophenol and 2,3,4,6 tetrachlorophenol. Thirty
three PCB congeners were tested for but not detected (detection limit <0.0005
mg/kg wet weight).
The only organic compounds detected in the shellfish samples were DDT (used as a
pesticide) and its breakdown products. In a 1992 study (Park 1992) only a
breakdown product, DDE was detected, as the level of detection (0.0015 mg/kg)
was not as low. There is no New Zealand maximum permitted level standard for
DDT and its breakdown products, but the recorded levels are well below the
Australian standard of 1 mg/kg (all DDT and breakdown products summed). The
presence of DDT is due to historic use. It is a very persistent organic compound in
the environment which leads to it being banned in most countries.
Total arsenic levels in pipi and cockles were very similar to those found in 1992
(Park 1992) with pipi having slightly lower levels than cockles. In the 1992 study an
analysis of the inorganic arsenic showed that it generally comprises around 10% of
the total. The New Zealand Department of Health guidelines for human consumption
(FSANZ 2010) are set in terms of the inorganic arsenic present and levels in the
shellfish are extremely unlikely to exceed the maximum permitted value of 1.0
mg/kg.
Mercury levels are also very similar to the 1992 results and well below the
Department of Health maximum permitted value of 0.5 mg/kg for human
consumption. The levels of cadmium, copper, lead and zinc in the shellfish samples
are low and below their respective permitted values of 2.0, 30, 2.0 and 40 mg/kg.
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Table 24 Metals and organic contaminants found in shellfish samples collected
from Maketu Estuary on 5 May 2008.

SF3 - SF4 -
Site - see Figure 4 SF1 - Pipi | SF2 - Pipi Cockles Cockles
moisture g/100g 85 85 90 90
Dry matter g/100g 19 18 16 15
Lipid g/100g 1.10 1.10 0.96 0.96
Metals mg/kg wet wt
Arsenic 1.8 1.7 3.3 2.8
Cadmium 0.033 0.030 0.028 0.028
Chromium 0.023 0.032 0.17 0.12
Copper 0.58 0.55 0.68 0.53
Lead 0.01 0.011 0.015 0.014
Mercury 0.012 0.012 0.015 0.010
Nickel 0.081 0.079 0.950 0.800
Zinc 8.9 8.3 7.1 7.4
Organic pollutants mg/kg wet wt
4,4-DDD 0.00051 0.0017 0.0018 0.00058
4,4-DDE <0.00050 0.0028 0.0026 <0.00050
2,4-DDT <0.00050 | <0.00050 0.00051 <0.00050
4,4-DDT 0.0005 0.0018 0.0054 0.0019
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Part 5: Summary

5.1

5.2
5.2.1

5.2.2

Introduction

An extensive water quality survey of the lower Kaituna River catchment was
conducted between May 2007 and June 2008. This was intended to provide an
assessment of environmental quality and a baseline against which future
comparisons could be made. This information will be used to support the
implementation of the Kaituna River and Ongatoro/Maketu Estuary Strategy.

The following summarises the main findings of the study.

Results

Water quality

The water quality results for the Kaituna River and tributaries monitored under base
flow conditions show a number of important findings. The tributary inflows dilute
conductivity and plankton levels and increase dissolved nutrient, suspended solids
and bacterial levels in the Kaituna River.

Of the seven tributaries monitored, the Kopuaroa Stream had the highest median
suspended solids, turbidity, ammonium-nitrogen and bacterial levels. All E.coli
bacterial results from the Kopuaroa Stream exceed the MfE recreational water
quality guidelines single sample “>550-action mode” value. The Mangorewa River
and Parawhenuamea Stream had the lowest bacterial levels being similar to that
recorded at the Te Tumu site on the Kaituna River. All tributaries had higher
oxidised and total nitrogen concentrations compared to the Kaituna River. The
Parawhenuamea and Ohineangaanga Streams had the highest oxidised nitrogen
levels. The Mangorewa River had the highest dissolved phosphorus concentrations
and this may be sourced from groundwater.

The minor inflows to the Kaituna River monitored in June 2007 generally had poor
water quality. Bacterial numbers were reasonable at most sites with the “Site A”
drain (former Parawhenuamea Stream) standing out with high numbers. With the
exception of the Fords Cut drain all had high phosphorus levels (particularly Site A)
and all had ammonium nitrogen concentrations well above the median values
recorded from the tributaries.

Organic contaminants

The results for a range of organic contaminants on water samples were generally
below the limit of detection. The exceptions were the Waiari Stream with three PAH
compounds found and the Mangorewa River with two. Analysis for the same organic
contaminants in sediments resulted in detectable levels of DDT at three sites
(Ohineangaanga Stream, Te Puke Stream and Kaituna River at Maungarangi) and
Dieldrin, Endrin and Hexachlorobenzene in the Ohineangaanga Stream.

All of the detected compounds are chlorinated pesticides which are now banned due
to their toxicity and persistence in the environment. The levels of 4,4-DDE (a break
down product of DDT) recorded at the Te Puke Stream site and Dieldrin and Endrin
at the Ohineangaanga Stream site exceed the ANZECC ISQG-high value for the
protection of aquatic life. PAH compounds were detected at the Te Puke Stream,
Waiari Stream and Kaituna River (at Maungarangi site) but none exceeded the
ANZECC guidelines for the protection of aquatic life.
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5.2.3

524

5.2.5

5.3

Metals

Water from the Kaituna River had the highest concentrations of geothermally
derived metals (arsenic, boron, lithium). The Te Puke Stream had the highest
concentrations of zinc, copper and lead and these are characteristic of an urban
pollutant source. None of the metal results exceeded the New Zealand drinking
water standards. However, aluminium concentrations in the Kopuaroa,
Raparapahoe, Ohineangaanga, Te Puke and Waiari Streams exceeded the
ANZECC trigger values for the protection of aquatic life as did zinc at the Kopuaroa,
Te Puke and Parawhenuamea sites.

The sediment metal concentrations also reflected the geothermal influence on the
Kaituna River which had the highest levels of arsenic and mercury, just exceeding
the ANZECC ISQG-low guideline for the protection of aquatic life. Te Puke Stream
had the highest levels of cadmium, copper, lead, nickel, silver, thallium and zinc, but
none exceeded the ANZECC guidelines.

Storm event sampling

The Te Puke Stream was found to have the highest median suspended solids and
turbidity levels at peak flow of the seven tributaries sampled. The Ohineangaanga
Stream displayed the highest suspended solids load increase compared to its base
flow state.

The concentration of dissolved phosphorus increased slightly for most steams at
peak flow while total phosphorus increased more significantly. Ammonium nitrogen
concentrations increased during peak flow at all sites while dissolved oxidised
nitrogen concentrations decreased in all but the Kopuaroa Stream. Total nitrogen
concentrations remained the same for many of the sites with the Waiari Stream
being the only one where total nitrogen increased significantly above base flow
levels.

Maketu Estuary

The levels of organic contaminants and metals in the sediments of Maketu Estuary
were found to be at acceptable levels. No pesticides were detected at any of the
sites while two sites recorded detectable levels of some PAH compounds at levels
well below the ANZECC guidelines for the protection of aquatic life. When
normalised to 5% mud content, the sediment concentration of arsenic was found to
exceed the Canadian quality trigger value. In this case the arsenic is likely to
originate from natural geothermal sources.

The concentrations of metals and organic contaminants in shellfish were similar to
those found in a 1992 study. This included low levels of DDT and moderate levels of
arsenic and mercury. All contaminants were below the New Zealand Department of
Health guidelines for human consumption.

Quality Assessment

In terms of general water quality the Kopuaroa Stream has excessive levels of
suspended solids and turbidity. Nutrients are also high with ammonium nitrogen
levels suggesting horticulture and/or agriculture sources. The small drains flowing
from dairy farmland (sites C, A, H) all had similar high ammonium nitrogen
concentrations and generally moderate to poor water quality.

Assessment of bacterial levels against the MfE Guidelines for Recreational Water
Quality showed that all tributaries exceeded the criteria for single samples. The best
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tributaries (Mangorewa River and Parawhenuamea Stream) had results similar to
the Te Matai site on the Kaituna River. The Waiari Stream site is used for swimming
in summer and 25% of samples exceeded the action mode value. The Kopuaroa
and Te Puke Streams have very poor water quality with all samples from the
Kopuaroa Stream exceeding the action mode value.

The Kaituna River and Maketu Estuary show the influence of natural geothermal
inputs but the metals tend to be at or below levels that would be of any concern.

The results for organic contaminants are generally very good with only the
Ohineangaanga and Te Puke streams recording organochlorine pesticides (DDT,
Dieldrin, Endrin) above the ANZECC ISQG-high values for the protection of aquatic
life. These two stream catchments have a high percentage of horticultural land use
and the pesticides have been banned for many years due to their environmental
persistence.

The Te Puke stream also has one of the highest percentages of urban land use in
its catchment and this may have been a factor in this stream having the highest
overall metal levels. High zinc, copper and lead levels are very characteristic of
urban influence. However even this stream had sediment metal levels below the
ANZECC guidelines and hence must rank as only moderately impacted in respect of
metals alone. In conjunction with all other aspects of water quality it would possibly
score poorly if a biological assessment of quality were made.

Finally, with the exception of arsenic, organic contaminants and metals in sediments
and shellfish from Maketu Estuary were found to be within acceptable levels.
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Appendix | — Lists of organic compounds that were
tested in water and shellfish

Organochlorine pesticides — detection limit 0.0000020 g/m?*

Aldrin
alpha-BHC
beta-BHC
delta-BHC

gamma-BHC (Lindane)

cis-chlordane
trans-chlordane
2,4'-DDD

4,4'-DDD

2,4'-DDE

4,4'-DDE

2,4-DDT

4,4'-DDT

Dieldrin
Endosulfan |
Endosulfan Il
Endosulfan sulfate
Endrin

Endrin aldehyde
Endrin Ketone
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Methoxychlor

Total Chlordane [(cis+trans)*100/42]

Acetochlor
Alachlor
Atrazine
Atrazine-desethyl
Atrazine-desisopropyl
Azaconazole
Azinphos-methyl
Benalaxyl
Bitertanol
Bromacil
Bromopropylate
Butachlor
Captan

Carbaryl
Carbofuran
Chlorfluazuron
Chlorothalonil
Chlorpyrifos
Chlorpyrifos-methyl
Chlortoluron
Cyanazine
Cyfluthrin
Cyhalothrin
Cypermethrin
Deltamethrin
Diazinon
Dichlofluanid
Dichloran
Dichlorvos
Difenoconazole
Dimethoate
Diphenylamine
Diuron

Fenpropimorph
Fluazifop-butyl
Fluometuron Flusilazole
Fluvalinate
Furalaxyl
Hexaconazole
Hexazinone
IPBC (3-lodo-2-propynyl-n butylcarbamate)
Iprodione
Kresoxim-methyl
Linuron
Malathion
Metalaxyl
Methamidophos
Metolachlor
Metribuzin
Molinate
Myclobutanil
Naled
Norflurazon
Oxadiazon
Oxyfluorfen
Paclobutrazol
Parathion-ethyl
Parathion-methyl
Pendimethalin
Permethrin
Pirimicarb
Pirimiphos-methyl
Prochloraz
Procymidone
Prometryn
Propachlor

Organonitrogen and phosphorus pesticides — detection limit 0.000050 g/m® or better

Propanil
Propazine
Propiconazole
Pyriproxyfen
Quizalofop-ethyl
Simazine
Simetryn
Sulfentrazone TCMTB [2-
(thiocyanomethylthio) benzothiazole,Busan]
Tebuconazole
Terbacil
Terbufos
Terbumeton
Terbuthylazine
Terbuthylazine-
Terbutryn
Thiabendazole
Thiobencarb
Tolylfluanid
Triazophos
Trifluralin
Vinclozolin
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Persistent organic pollutants tested for in shellfish

Acephate
Acetochlor
Alachlor

Aldrin

Atrazine
Atrazine-desethyl
Atrazine-desisopropyl
Azaconazole
Azinphos-methyl
Azoxystrobin
Benalaxyl
Bendiocarb
Benodanil
Benoxacor
alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Bifenox
Bifenthrin
Bitertanol
Bromacil
Bromophos-ethyl
Bromopropylate
Bupirimate
Buprofezin
Butachlor
Butamifos
Cadusafos
Captafol

Captan

Carbaryl
Carbofenothion
Carbofuran
Carboxin
cis-chlordane
trans-chlordane
Chlorfenapyr
Chlorfenvinphos
Chlorfluazuron
Chlorobenzilate
Chlorothalonil
Chlorpropham
Chlorpyrifos
Chlorpyrifos-methyl
Chlorthal-dimethyl
Chlortoluron
Chlozolinate
Clomazone
Coumaphos
Cyanazine
Cyanophos
Cyfluthrin
Cyhalcthrin
Cypermethrin
Cyproconazole
Cyprodinil
2,4-DDD
4,4-DDD
2,4-DDE
4,4-DDE
2,4-DDT
4,4-DDT
Deltamethrin
Demeton-S-methyl
Diazinon
Dichlobeil
Dichlofenthion
Dichlofluanid
Dichloran
Dichlorvos
Dicofol
Dicrotophos
Dieldrin
Difenoconazole
Diflufenican

Dimethenamid
Dimethoate
Dimethomorph Dimethylvinphos
Dinocap
Dioxabenzofos
Diphenylamine
Disulfoton
Diuron
Edifenphos
Endosulfan |
Endosulfan Il
Endosulfansulphate
Endrin

Endrin aldehyde
Endrin ketone
EPN
Epoxiconazole
EPTC
Esfenvalerate
Esprocarb
Ethion
Ethoprpphos
Etridiazole
Etrimfos
Famphur
Fenamiphos
Fenarimol
Fenchlorphos
Fenitrothion
Fenobucarb
Fenoxaprop-ethyl
Fenpiclonil
Fenpropathrin
Fenpropimorph
Fensulfothion
Fenthion
Fenvalerate
Fluazifop-butyl
Flucythrinate
Fludioxonil
Fluometuron
Flusilazole
Flutriafol
Fluvalinate
Folpet

Fonofos
Furalaxyl
Furathiocarb
Halfenprox
Haloxyfop-methyl
Heptachlor
Heptachlor epoxide
Hexachlorobenzene
Hexaconazole
Hexazinone
Hexythiazox
Imazalil
Indoxacarb
lodofenphos
Iprobenfos
Iprodione
Isazophos
Isofenphos
Isoprocarb
Kresoxim-methyl
Leptophos
Linuron
Malathion
Mepronil
Metalaxyl
Methacrifos
Methamidophos
Methidathion
Methiocarb
Methoxychlor
Metolachlor

Mevinphos
Metribuzin
Molinate
Monocrotophos
Myclobutanil Naled
Napropamide
Nitrofen
Nitrothal-isopropyl
Norflurazon
Omethoate
Oxadiazon
Oxadixyl
Oxychlordane
Oxyfluorfen
Paclobutrazol
Parathion-ethyl
Parathion-methyl
Penconazole
Pendimethalin
Permethrin
Phenthoate
Phorate
Phosalone
Phosmet
Phosphamidon
Piperonyl-butoxide
Pirimicarb
Pirimiphos-methyl
Prochloraz
Procymidone
Profenofos
Prometryn
Propachlor
Propanil
Propaphos
Propazine
Propetamphos
Propham
Propiconazole
Propoxur
Propyzamide
Prothiofos
Pyraclofos
Pyrazophos
Pyrazoxyfen
Pyrethrin
Pyrifenox
Pyrimethanil
Pyriproxyfen
Quinalphos
Quintozene
Quizalofop-ethyl
Simazine
Simetryn
Sulfentrazone
Sulfotep
Tebuconazole
Tebufenpyrad
Terbacil
Terbufos
Terbumeton
Terbuthylazine
Terbuthylazine-desethyl
Tetrachlorvinphos
Tetradifon
Thenylchlor
Thiobencarb
Thiometon
Tolclofos-methyl
Tolylfluanid
Triadimefon
Tri-allate
Triazophos
Trifloxystrobin
Trifluralin
Vinclozolin
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Appendix Il — Lab analysis reports for organics and
metals in stream/river water and sediment samples

Kopuaroa; samples numbers 08-2941 & 08-2950, Raparapahoe; 08-2942 & 08-2951, Ohineangaanga; 08-2943 & 08-
2952, Te Puke 08-2944 & 08-2953, Waiari; 08-2945 & 08-2954, Parawhenuamea; 08-2946 & 08-2955, Mangorewa;
08-2947 & 08-2956, Maungarangi Kaituna; 08-2948 & 08-2957, Ford rd drain; 08-2949, Te tumu Kaituna; 08-2958.

R JHil Laborafories Limifed | Tel -84 7 558 2000

Hill Laboratories =& ™ &= &

A WORLD LEADER IN AMALYTICAL SERVICES Hamilion 3220, Mow Zoaiand | Web  wea hiliahs sonz

ANALYS ; S RE P ORT Page 10t 18

| Client: _ Enviranment BOP Lah No: B41857 spu |
Gnntlt:t..Spel'lﬂh Adrian Date Registered: 10-May-2008 :
| o Enviranment BOP Date Reported: | 30-May-2008
P O Box 354 Quote No: | 32803
WHAKATANE Order Mo: | 105551

ik Type: Sedidient.

04-z850 08-2951 D&-raa2 08-2953 L'I

hm,dlﬂlmn{
OT-May-2008  O7May-2008 | O7-May-2008  OT-May-2008  O7-May-2008
_Lab Nu'rlhml G41657.10 B4165T7.11 41857 .12 B41B5T 13 B41EST 14
Individual Tests
Total Garbon oegdywl| 07z 025 oour o= ' 30
USEFA Prarey Palitsnts - Trace Level, 13 melals § I
Totsl Facowrabis Avimany Wﬁgurym| 0041 0065 BT T CXT 0081
Tetal Focoverabla Arsenic et dry wt | ) 3T { 083 15 i
Totsl Recowrabie Bergium gy dry wt 036 0.33 i 012 088 078
Totsl Fecaversbie Cadmium mighg dry wi | 0.081 0.028 0018 022 088
Total Recoverabie Creomaum mghg dry wi a1 &1 140 ER ] 18
Tolal Racaversbls Copoer mgg dry wi 24 an 089 &% 30
Tolal Recoverabla Laad Mg dry wi L] 5T 28 12 5.3
Tl Racownrsnk Maccury rgiig diny wE 0o 0077 <0010 ooz 0.032
Totsl Recownabie Nokel maglig iy wt | o2 - 13 i 024 15 0,85
otal Rocovanable Sosanum mglig diy at <20 < 20 =20 =30 =30
Totel Recowmatis Sivr miglhg dry 't 0023 oot <003 0.068 0048
| Totl Frecoverable Thalium migig dry wi o0 0.aTe 034 a1 o082
Total Recoveratis Zine mgiRg ary wl a0 45 70 T -~
Organachlorine Pesticides Trace in Sail AL TG :
Aogrin mghgarywi| <0000 < 000D <000I0 | <0.00088 <0000 |
spha-BHC kg dry wi < 20010 < 000D 4 QOGN0 < (1. 00008 <0.0010
s e e R gk dry wt = 0.a0o = 03010 < DLODHD < 0000489 < 00018
dofaBHC : mpkgdrywt, <0000 <0.0010 < 00010 <0000 | <0.0010
garmma-BHE |Lindane) maikg dry wt < B.8610 <0.0010 <0 oot < 800099 <pooie
pis-chiorans malkg drywt| <0010 0,001 < 00010 < 0.00068 <gomo |
trang-chicrdane mghg dry wi | = 0.0010 < 0.0010 = 0.0010 < 000095 =Qa010
2.4-DD0 mghpdis el 00010 < poee < 0.0018 < 000086 < 0,0010
44000 mghg dry wal = 00010 < Bag18 2ondd LoD1s = 22310
2.4-DDE mgig dey Wl « CLoaN0 < 0,0010 < 0.800 « 090066 <0,0010
4.4.DOE mgkg drywt| < 000090 < QD010 0.0013 0.011 < 0,0918
24007 gy dry wi < D000 = [O010 <0,0010 < 00005 < o010
44007 mpkgdiywt < 0.0010 <0000 | oo04 0.0042 0ot
DCasddrin mgfeg dry wi = 0o <0omg | 00018 < 0DaCES < Loded
| Endosutar | mphyg dry wi < LO0D =0.0010 < 0.0010 < 000089 < Q0010
| Endpmutan 1l mgfkg cry wi <0.0010 < 0.0010 < 04010 < 0D00SS < Q00e
Endosuiian aulphate mpfig diry wi < {0810 < 000G o QLOEG = QUDO0eS < DLOOHD
Endrin : gikg diy w < 0000 « QD00 D04 = [ 0055 < (a0
Encrin sisainysa mglg dryat| < 006D <HOM0 . <0010 <000009 < 0.0010
En¥in Kelong molg dryat, < 00K 20000 | <0800 < 0 0O0Es £ 00640
Heplachior mghgdiyat| <0000 < 0.0090 #0,0010 < {1.00058 < 00010
Ay, Rl L ] i = Fy [“-“ raeralioral
M= :—m prelbriaccis C-uap:rrm [LAC) mnph B A Rt HiwnﬂTMlhmrﬂ mthmh-::mm =
A 4 miminationaly o ogrised.
\‘-"-'-f._:",\;"'r =i :;nmmhmmmmmmmhﬁmmm with e excephion of 1esls marked ©, whish
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Sample Type:: Sedirent

Sample Name:  08-20580 08-Z081 082942 08-2653 b Dl-Eas4
O7-May-2008  O7-May-2008  O7-Mey-2008  OT-May-2008 | O7-May-2008
Lab Mumber:|  E41857.10 B4 165711 B41857.12 G41887.13 | G41687.04

Drgsnnchionne Pacticides Traca in Sal
Higtnchiar eposde mghgdrywt| < 00010 =0,0010 =0.0010 <QO0eE ¢ <0.0010
Hexachlarobanzana mnghg dry wi | = 00510 < 0.0era Q008 = 000098 = Q.00
Mithasycrioe mgikg dry wi =0.0010 < 0,000 <0.0010 000080 | <0.0010
Total Chiordarss [[sis+rans)* g dry vl = 0,000 < 10,0020 < 00030 < 00020 [ «ona
100/43] i
Organonitral phosphanss Pesbodes Tracs in MR Soil by GCMS
Diry Madber /1005 83 fove | [+ ™ 6 45 3 [T
Acetochlor mgthg dry wi | = 1 O = 0 O0RE < 0 pats = 0015 =001 1
Aachiar mghgdywl  <0.0080 < 10,0080 < 10,0080 0004 | =<oocen |
Arazise mgig dry wi <0.0085 <00085  <0.0OTE <008 | =001
Alraring cesstin gk dry wt = 00084 < 0.0085 < 0.0078 <0018 H <0.011
Alrazing-des Sopropyl mgikg dry wt =008 =007 <0016 < 0.030 i <0022
AZRCONATTN mghgdrywl|  <D.OME « 0, 0043 < (L0040 00074 | <00084
Aznphas-metl mpluqdr-;u; <0618 <07 < 0,018 <0.030 P o
Benalmal mghgdrywt| =004 < 00043 < .0040 <0004 :  epOOS4 |
- mofpdywt| <0918 <007 <odit <oom i s<oem |
Bramacil mabgdrywt| <0088 < 0.0085 < 0.0078 005 7 eoenl |
Bromopropyiahs mgéhg dry wi = 0,085 Ccoooes <000TR EY T B T 1T
Bulschicr mghig dry wi = R = 0.0085 < {.007T8 =005 | < 0o
Captan migikg dry wi | 2008 007 <0018 £4.090 < 0.022
Carbary mgkg dipwl = 00085 < 00085 «0.0070 <008 | «oom
Caboturan mghgdrywt| < 0.0088 « 0.0085 <0.0078 <0015 <0041
Chiarfluzumn mghkgdrywt| < 0.0008 = 0.0085 < 0.0078 <0018 H =001 }
Chiarmtraion] mghgdry Wl < 00005 < 0.0085 < q.0078 =008 ;o xoom |
Chiopynifias mghg dry vl | =0 0oas = 00085 < 0.0078 <0.018 =0.011
Chierpyrifos-maty) mghig dry v < 0 (e 00083 £0.0078 =015 < Qi1
Chigrishinan Figkg dr wl <ame Q07 . <0018 <0030 <0622
Eyanazing migikg dry wi < 0008 < 00085 < 0.BOTE =0.018 = 001
Cyflthrin mgikg diy Wi < Q.08 cOir ;=008 <0.030 <0027
Cyhaiothimn rigikg dry wi < 0 0CEE < Q00as < (LDOTR <0018 = QL
Cypermathrin gy dry wl <0038 0034 <0032 T cooa
Dakamathin kg drywd| < 0.008S < 00088 <QQoTs | <0015 coon
Dliszingn mgikg diry wl < 00048 < 00043 < 00040 € 00074 < DLO0S4
Dichictiuanid mmigikg By vl = 0008S < 00084 < 00078 <005 <001
Diihlaran gk dry wl £0.030 < 0030 <0030 < 0,037 < 0030
Dichlarvos mghgdrywd| <00 < 017 < 0018 <0030 < 22
Difanceerais U mghgdrywe| <0m2r | <nhom <0023 <g0iz | <nom
Dot mphgdywt| <00@ . <pOIT <0016 <0030 | =poH
Cuphanylaming mgg dry wi < a8 = BT <0018 = 0.030 i = 0022
Dvarcr: mahgdrywt| = 00008 < 10,0085 < 0.007T8 egois | =oon
Fenpropimorph mgdng dry wt = 00095 < 00065 < (b GaTE = 0015 ! <0617
Flaazitog-butyl mpbgdrywt| = 00085 < 0.D385 < 0.0078 ool enps
Fhssmeturon mglag dry wi < 0.D00S < 0085 i = 00078 <0015 < 0011
Flugitanais mghg diywk| < 0.0008 200085 | <0.0078 <omE =00
Fluvanae migikg dry wt 0,014 =0mz | <0en2 0821 | =008
Furalmyl migg dry wt = [ D48 < L0043 < {0040 < 00074 < ) (0S4
Haloeeydap-methyl mighg dry wi < 0.0008 <000Es | <0.0078 <0018 20011
Hexmconazcie g dry vl < 0.0095 < {1 DOES i =d.0078 <0.0M5 < 0.011
Hexaginmne kg dry wi = 00040 £ 00M3 L =0,0040 = 00074 <10 0054
IPBC [3-lodo-2-propynyin- mgfeg dry wi < 0.048 = 0.043 = 0,040 =0.074 <0054
Butylcarbamats)’
Iprodiors migikg diry wi < 0.00%5 @ 000as < 00079 =005 =901
Eresourm-mesthyd mgikg dny wi < 0 0048 < QU004 < 00040 < QL0074 < Q0084
Limron kg dry wi < 00068 < 000as < 00079 <8 01% < Q01
Malathion mgikg dry Wl < (L00SS = Q.00BS < 00079 < QS <001
Py gy 7 I¥E e e ok W 1Y PlneEn‘I"lE'
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Sample Name: 08-2050 08-2851 082652 08-2053 08-2054 i
........................... OF-May-2008  OF-May-2008  OT-Moy-2008  O7-May-2008 | OF-May-2008 |
Lab Number:| 54185710 B41657.11 $41857.12 84185713 (AL
Onganonitrofphosphanss FPesticides Trace in MR Sail by GCMS
Metsinid mghgdrywi| < 00085 < 0.0085 < 000TH <005 <00m i
Metmamidophos migth dry « {0l < 0043 < 0.040 <0074 <0084 |
Weteiachlor mghg dry wt < 00060 < 0.0080 « 00080 < 0,0074 « 00080 |
Metriouzin mgdhg dry wt < 0,005 <0,0085 <0007 <0018 0o |
Maiinate gl dry wi <0018 <0017 <0018 <0030 <0032
Myelbutanil mglgdrywt| < 00085 < 0,0085 < 0.00TR < 0018 <o
Malked mgitg dry wi < 0048 = (043 < 0.080 < 0074 < 00
Peardirazen g dry wt < poil < D07 <0018 < .03 « 002
Cixpdizzon mghgdrywt| = 0.0008 « 10,0088 < 0.00TH <0018 <0014
Chiyucrten mghpdrywt| <0048 <0,0083 < 00060 <0DOT4 | <0054
Pacloburazsl mglgdrywt|  <0.0085 < 0.0085 « 0,007 «0pME | =00
Parnthion-sthyl mokpdrywt| eoooes <0.0088 T <noote <0015 <001
Parathisn-matyl mghgdrywt|  <0,0085 < 0,0085 <ppere <poif <0.0m
Pandimeinalin mghgdrywt| < 0.0085 « 0.0085 < 0007 £0.018 <0019
Permethin g dry wi < 10,0068 < 0.0080 < 0.0056 =0.011 <ooore |
Pirimicart mghg dry w1 < 0.00085 < 0,005 < [ 0ATH <0014 <ooii |
Pirirrghis- mathy mglgdrywt| < 00085 < 0.0088 < 0.0aTE <0015 <001 |
Prochioaz g dry « B.0a8 « (043 < 0.040 <0.074 <0os |
Procymicons g dry < D085 « (. 0085 « [ 0OTE <001 =0.0m |
Prometryn mgihg dry wt = 0.0048 <= 0.0043 < 0.0040 < 00074 = 0.0054 |
Prapachior mghg dry v < 10,0085 < 00085 = 00078 =0.018 20,011 i
Frapanil mghg dry w < 0 6% =0.030 <0.030 <0030 = 0030 |
Prapazing Mg dry ot 0,008 < 0.0043 < 0.0040 2 00074 <o.0084 |
Propizonazals mgihg dry w1 <0074 <002 0,012 <002 <008
Pyripresyefen mphgdrgwt| < 00085 < 0.0085 <0078 <0015 <0
Duizsictog: st mghgdrywt,  <O00BS <0008 <abom <o <00
Sennzioe mghg drywt| < 00085 < 0 0085 = 0.0073 <0015 <0011
Smelryn mgikp dry wi = Do < 00085 = 00078 LT =001
Sullenyrazone mgikg dry wi < {1048 < 0 0a3 < 0,040 < 0074 < 0054
TCEITE [2-(thi m ﬂﬂ'ﬂ 4.8 « Q0T < 0048 0030 « Q023
banzol Az Ausan]
Tebuconazols mgikg dry wl =0.048 = QD43 <0040 <0074 <0054
Tertacil kg doywl| < 00088 < 0.0085 £ 00079 <0018 < Db
Terbutcs mgihg cry Wl < 00058 < 0,0085 < Q078 <0015 <0011
| Terbummion mgikg coywa < 0.0065 < 00085 = Q.anTe <0015 < Qo1
| Terbuthdazing mgikg oy wi < 00048 < 00043 < 00040 < DD0T4 © 00034
Terbutiazing-dessthy igg g Wl < 000SS < 0.0085 ‘<goome <0015 <@l
IR g dry wa| < 0.0088 kbt I <0015 S
Thiaberdazale rrvghng dry wt <0048 = 0043 < 0040 0ot <oose |
Thichencart mpigdrywt| <0005 | < 00085 < 0007 20015 <poit |
Telyifuarid mighag dry wl < 0.00BS < 0.0085 <0007Te = 001§ = 011
Trazophoe mghoy drywt| < 0.00BS < [, 00A5 < 00878 <0015 « 0014
Triflurain g dry wt = 0.00BE = 0,0085 < 00078 <0016 =0.011
Winelsalin rruhudrrn_t;. < [.008s < [,00B5 = .00708 = 8.01% = 0.041
| Palycydic Aromaic Hydmosrhons Trace in Sol ¢
[ Acenaprhers mghg drywt| = 0.0022 = 0.0020 <0.0020 <3063 < 00025
Azanaphthylann mokgerywl| < 0.0022 < (1,0020 < 0,0030 <0.0004 <0 ooes
Anthracens mphgdrywt, <0007 = 00020 = 0,0020 0.008% = 00025
| Benzo{alarthracens Mg dey vl < [ D022 < {0020 <0.0020 0023 < QL00SE
Banzolsiyrane (BAP} g dry it L. il iirie <0002 0.083 00025
Banzofbifiucanihena + Banzol]]  mpfkg dry wi = 0.0022 < Q002 < 0.0020 oasT < 00025
fupranihens
Benzofg,hilperylens mpkg dry wi < 00082 < QU002 = 00020 0043 « (L0028
Banzelk]fucranihers iy ary wi = 0.0022 < Q0020 < 00020 .03 < 00025
Chrysong mgikg ciry vl <0002 < Q0020 =0.0020 0035 0 caxz
T T R - T sl T
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Sample Name: (2650 DE-2051 08-2852 082053 08-2854
OF-May-2008  O7T-May-2008  O7-May-2008  O7-May-2008  O7-May-2008
Lab Number:| B41857 10 G41E57.11 4165712 4166713 B41857 14
Payeydic Aromatic Hydrecarbone. Traca in Sal 7
Divenzala njanty azane makgdryw| <0002 < 0.0 <0000 0.0088 < 0.0028
Flucenntrens - engikg dry wi o« kR = 0.0030 < 00020 a.nes 00054
Flucrane: mgikg dry wi < 0.0022 = (0020 = 00020 < 00034 = (L0026
Indera{i, & 3o digyrens megikg dry we < 00032 < 0LO020 = QL0020 ooeT < (L0025
Haphtalens iy dey wt < a0 <00 <0010 <0017 <0013
| Pranantrrers mghgdrywt| <0002 < 0.0020 < 0.0020 0oz3 00088
Pyrane maglkg dry Wi < 00022 « 0.06020 < 00020 La7T 0.0080
Pemschlorephenal Scraening in Sal by GC-EGD
Pertachiorophenc {FCR) el dry wd <0080 < 0,050 < (050 < 0050 = 0,050
7.3,4,5 Tetrachiprophanal g dry et « 0050 < )0SD « [.0BD < 0050 = 0,080
Sample Name: | 082055 082058 082057 Da2uss
O7-May-2008 O7-Wsry- 2008 O7-Miay-Z008 O7-ary- 2008
Lab Number:| B41857.15 BA1EET 16 G457 1T 641857, 18
Incivichual Tests T i
Toisl Carton 2/100g ory wi 1.2 ore 15 [T
USEPA Priority Polictants - Tracs Level, 13 metak
Tertal Recowerstils Amimany migiky ciry wl o078 = 0040 014 0.088
Totsl Recovwerabie Arsenia gy oy wi 1.7 13 87 £1
Totel Recoverabie Berylium mgiag dry wi 0% an vk} {1k ]
Tolsl Racovwerable Cadmium mighg dry wt 0.075 ooz o2 0.5 -
Totsl Fecoverabie Chimmiss mghg dry wt 23 13 18 id &
Total Recoverabia Coppar mghg dry wi 28 AT 5 14 -
Telsl Racovershie Lead migheg dry wt | 83 ar a5 28
Tolal Racoverable Marcury Mgy dry wit Q0T aa1e .24 0.0az
Toan Recowicaole Niakel ghg Gy vl 07 045 ans 074
Total Recovernbis Sslenium Mg by wi <20 CF T S R w2
Tetal Recoversbis Siher mgieg dry wi T R R 0 024 “tlo3m < 0,020
Tkl Rocowanatss Thalium g dry wl Qo8 0.088 0.083 0335
Total Recowanstie Zinc mnpiag dny wt [ ] 3 ] ]
Organcohloring Pesticides Trace n Soi
Al mgtkg dry wi < 0.0040 < 0.0010 < 00010 < {0, BOCRE
sipha-BHC mglig dry wi = 0.0010 < 0.00%0 = 00010 = 0. 00CEE -
beta-BHG Mm@k dry wi <0.0010 < 0.0010 <0010 @ 3.00058
delia-BHT miglig dry wt = 0010 <0.0010 = 000D = 0. 0005
gamea-BHE (Lindans) mgiEg dry wi <0.0010 <0000 = 00010 < 3.00058
ca-chiordang mygikg dry we < 0,010 = 0000 < 00018 < [LOD0SS .
vara-chicrdane mgikg dry wl < 00610 < QA < 00010 < [LODOBE
‘24000 mghgdywt| <0000 < 0.0010 <pogia = 0.00068
4.4-000 miglkg diry W < Q000 = 0.0040 = B.o0i0 < 0.00088
2.4-DDE makgdrywt| <0000 <0.0010 < 00010 « 0.00098 o
4.8.DDE " regihg dry wt <000 =0.0010 0.0021 <0.00080 B
24007 ‘mghgarywt| <oooi0 <0.0010 0.0021 «gooosm | s
44007 gk dry wt < 0.0010 <0000 Q44 < 0L000GE =
Digldrin mygikg dry wi = L0010 <0000 =0.0010 < 000068 -
Endoguitan i mgikp diy wi = 00010 < Q0010 < 0.0090 < {00008 <
| Endoguifan il Figikg iy wd <0000 <0001 <008 < 0.000AE -
Endogiilan sulphabe miglkg ory wl < o0Ne =0,0010 = 00010 < {00088 .
Endrin gleg dry we < D0mG <B.0010 < LODIe < 0, 00088 =
Erdrin akdaryde mghag dry wi + 0000 <0E010 < 0,000 < .00038 -
Endrin Ketore g dry Wl 2 060D < 00018 = 0.0010 = 00008 -
Heprachlar mgkg dry wt < 0.0010 <0.0018 < 0.0010 < (LOODRS -
Hoptachior sposice mghgdrywt| < 0.0010 "enoonw < 0,000 < 0008 z
Hespenlarabanzans . mgkgdrpwt| =000 cooom <0000 < 0.0acs8 F
; i g _t_g'-‘lﬂwi ........ o Eppde: g -
LabNo: B4lE5Tv2 T Hill Laboratories i “Paged of 18
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Earnple Type: Sediment

08-2955 ] 08-2057 0B-2958
e T T R L O7-May-2008 - OF-Moy-2008  07-May-2008 O7-Fhay- 2006
{ Ga4184T 15 B41857.18 B41857 .17 B4185T.18 |
COrganochiorre Pesticides Trace in Sol |
mmmm- w‘u.—,m| < 0.0020 < 0,040 < 0.0020 00020 ! - I
1 ] ; !
Organonitredphasphonus Pesbicides Trace in MR Soil by GCMS
Diry Miater 1003 as iova a2 5a 54 & =
Acesochior mgig dry wl = 0611 <0,011 < 0,013 < (LOCAT .
Alazhiar mgihkg drywt|  <0.0050 < 0 0080 < {10081 < 00080 -
Atrazing migikg dry wi <01 <0011 <0013 < QL0087 =
Arrazing-deseti migtkg oy wl <801 =00 < 0013 < 0.008v -
Asraring-dasisopragy kg dry w =02 < Qo <0.028 <0018 .
AZBCONARIM migikg drywi = 00053 = 00082 = 00081 < 00044 -
Azimphog-mettyl iy dry wi = 003 < 0o « §03s < 0018 i <
Bienalnsyl migieg dry we < 0.0083 < 0oDs2 < 0006 <0004 | =
Futetared moSgaryws| =00z «pon <0025 <ooia | -
Bromaini gl dry wi = ma11 = 0o <003 < [.0DET -
Bromopropyiale mghg dry wt | =001 < 0.011 <0013 < [.COAT -
5 B I et e B e -
| Caplan mghgdnywl| 0022 =q.021 « 0,028 <0pia X
Carbarg Mg dry wl <0.041 <001 T T S <0 0oaT ¥
Carbofunan mgg dry Wi =001 =301 = 003 < 0.0087 .
Chlerfluazurgn kg dry wi =0.011 <0011 <003 « 0.00a7 -
Chiorainakanil mipig dry Wl <8011 < 0o < Q3 < 00087 b
Chlomyrifos kg dry we <0011 =001 < Qg3 < (LODAT -
Chiompyrifos-meitwl gk dry wt = 0.011 EX 11T <0013 < (LODAT 5
CRletEwsen mipfkg dry wi « Q022 <0021 < QU024 = 0018 - |
Cyanazina migliog diry 't =001 <001 <0013 < 0,0087 .
Cyfahrin migtiog dry wi o 0,022 = 0.0 < 0026 = Dbk =
Cytaathrin migthg dry wi =0.011 <0011 = 0.013 < Q.00AT
Cyparmeshein mglg dry wi < 0,043 = 0,041 = 0.0 < 0,038 .
Dradtamathrin mgieg dry wi =g.on <0011 <0013 < Q00&T -
Dagnn maikg dry wl < 0,00%3 « 0.0082 < 00081 < 00044 g
Dichiafuanid mghkgdrywa! < 0.6 <0011 €apa 00087 A
...... 2 i g ey ;
Dichicmvas gl dry Wt <0022 =00 « 0025 <0018 .
Difenccorascls mglkg dry wl < 0030 = 0,028 = 0035 = De2s f
D imethoabs mghg dry wi < 0a22 o« Qi 0025 <0018 -
Diphanylaming mglag dry wt = 0022 = 0,021 < 0.025 =0a :
DCeurar mgMgdrywt| = D011 Tenen 20043 < 0 B0AT TR
Fenpronmargn gy dry wi =0.011 < Q011 <0.013 = 00087 =
Fluszifep-bubyl mgig dngva < 4011 < Q01 =0.013 = aooa7 =
Flusmeturan malkg dry v =4.011 < Qo1 <0013 < 0LDDET .
Flusiasole gy diny wd =001 = 0f11 < QM3 < DUDOET -
Fluvninabe migfieg dry wi < 0016 = 0015 < e = 0013 -
Euralmeyi mghog drywa| = 0.0053 <0002 < 0.0081 < 0.0044 §
Hakoyl og-roathyl mighg dry wi <0011 = 0o 0013 < [ DoAY -
Hemaoonazcia mghg dry wi =001 = 0.6 <0013 <. 0087
Hexazninone gy dry wil < 0.0053 o« 00052 < 0.0081 = 0. 0044 -
IPBC [3-hod0-2-propynybn- mgkg dry wi < 0.053 =052 <0081 <0044 .
prodione . miggheg diry wi < 0.011 < G011 <0043 < 0L00aT -
Heasom-mathyl mgikg dry we < 0.0063 < 00052 < 00081 @ 00044 .
Liriram mgig diy wt <diid wgoit ELT 1 « 0.0087 :
Malairicn mglig dry wt <0011 <0.011 <0013 < {.0087 :
" | Mabslzeyi mpfing dry wt =@ <0,011 0013 < 0, 008T .
Methamidophos mgfig dry wi <0053 o« 0.082 = 0081 = [ -
Metsiachior mphgarywt| = 0.0080 = 00060 < 0.0081 <0.0080 4
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Eaintang

Sample Name: 082855 08-2058 | DB-2usT 082650
........... oo | OT-May-2008  OT-May-2008 | O7-May-2008  07-May-2008
Lab Mumber:|  Se1857.15 G41657.16 | B41867.17 EGLIGST 18
Organcnira&pheaphonas Pealicidas Trace i MR Sol by GCMS 7
Metriauzin moikg dry wi <o <0011 <0013 <0.0087 - 3
Molrate mgikg dry wi = 0022 = 0031 = 002 : <0008 .
Mpciabaianil mgikg dry wl < 001 =00 <0013 < ). 0ET .
Naled mgheg dry wi = 0.043 < 0.082 = [.081 = (044 -
Merturazen mgikg dry wa <10.022 <001 < [1.025 <008 -
Ducadiazon mngikg dry wi < o1 =0.011 =03 < 0.008T -
Dgyfiunrian molkgdrywe | = 00083 < 00052 <0008 <0004 - |
Padobutrazsl megikg dry wl <01 <Q011 =013 = QOoaT : - ;
Paratmien-aty revgibig dry wh <001 g <0043 < 0.008T - {
Parsnion-mesthyt T mgkgdywe|  <oom <R «a.01 <0007 :
Pardhaiadalns mraglikeg dry w T < Q011 £a043 - < 00087 .
Pemetin T malkg drywt| £ 0.0078 < 0.0073 « 0LOGRE < Donez :
Pirimiicark: mgikg arywt| < o0m <8811 <0013 <0o08T :
Pirmghos.mathd mahgdrywt| <0011 <0011 <0013 | <oooer
Prochionz frgiig dry wi < 0053 < (p52 « BOE1 ¥ = 0084 .
Procymidans mglig dry wi <001 =011 =0013 < (.9087 -
Pramatryn mghgdrywi| <0008 | <0008 < 00001 0,004 :
Prapachics mgihg dry wt =001 = e = 0.013 < [0LOOET 1 .
Propanil mgig dry wi <0030 < 0,000 <0.030 <0080 i 3
Propaing mghgdrywl|  <0,0083 < 0,002 <0 b0 <000 -
| Propiconsscle mygihg dry wl <0614 <0eé <0018 €aml Z
| Pyraproayden migikg dry wl = f.d =00t <0013 < QpoaT e
| Quizsiotop-sty mgkgdiywt| a0 <0041 <003 < 000&7 B
| imaziea migfkg ang Wt <0011 001 g3 ¢ < ooeT 3
Simarm mgkgdrywd| €00t spo 0012 < 00087 =
S barrlramors % ;'muwﬂ = 0053 < D052 <0081 = (044 -
TCMTE [Z-iihiccyanametiyitiia] - mahg drewt | < 0022 2003 <o0Is = 8. el pbe e
bereothiarole, Busan) |
Tebucanaze g dry et | = 0053 < 0.052 « D061 < 0,044 1 .
Terbaci mpkgdrywl <0017 <0611 | =hAua < [.COAT =
Tertuifos mghg dry wi <0011 <0011 i <ot < {1 0087 &
Tarbumeter: gy dry wit <0011 00 | =opi3 <0087 i
Terouthyiazing mpheg dry wi| 00083 < 00057 « 00081 £ 0.0044 §
Tarbuthylazing-desathy imgfeg diry wi <011 <0011 =0.013 < .0087T 4
Terbutrm mpfkg diry wi <001 =001 =003 < [.0087 -
Thistanduzals i mghgdrywd| = 0083 <0088 <0061 <0044 i
T sl Faaie Foss Sasi Bt S
Toiyuanid mghgdeywt| <o <0011 i <0018 =0.0087 Ay
TN T mghgdrywt| <@ <001t | <o <9.0087
Trifurain Mgl ary wt <0011 <0011 101 T <0,0087 5
ealapsin miglig airy wt =001 <0.011 G013 < 0,0087 !
Pobyoyciic Arometic Mydrmcarbons Trace in Sal ;
Acenaphinens mgikg dry wl < 0.0024 < 0.00Z3 = 0.0028 <g0@m | Lo
Acenaphitylens mokgdywt| < 00024 < 0.0023 < 0.0028 <0000 .
Ardnracang mgikg drywt| < 00004 00023 . <0008 ST .
Benpoialanthracens kg dry wh =0 0024 = 00033 E C.007T4 « 00020 -
Barzolalpyrens (BAF) miglkg dry wi < Q0024 < 00023 00076 . =00020 .
Beruafn fluoranteme = 1 i 3
+Banzof]l ok dryat 0.0024 « 0.0023 < 00028 = 00030
Benzo|g b (peryiens  mghgdrywt| <oomm 0 e000 .0088 < 00020 :
m ......... mdw” 3 ,;:um ‘a.h u.ul-z ----- qum —-— é P i
Cheysene mghgdyw <0024 < 0,003 0 0054 <000 | z
Diberec(a hjanifracens mgikg dry wi = 0.0024 < 0002 < 0.0028 = 00020 E
FlusraniFens mgikg diy Wl | = 1 0a24 < 00033 : ame = Qp0Za -
| Fucrans mgdkg oy wi < 00024 <0003 « 00028 < 00030 -
Hill Lalicratories Page Bof 18
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BA1EET 16 | | BARST 17
< 00024 < 0003 i 00060 <0020 -
<0012 <Mz | <pow <0010 :
= 00074 00023 | 0008 <10020 -
H < [.0024 <000z 0,620 < 0.0020 -
Pentachiorophenal Screening in Soil by GG-ECD
Pentchiorophenal [PCR) mgfg dry wi <= 0050 = 0050 i < 0,050 < (050 =
2348 Totchioroprnal  mghgdrywt| = 0.080 <000 | <oes0
082842 | (823 d-2044 082045
07-May-2008 O7-May-2008 | O7-May-2008 a7-May-2008 07-hkay-2008
LLab Nurn b B41B5T 1 B41667.2 | B41857.3 E41B57 4 41857 5
Individual Tests
Reacine Sitca pim? as Si0; ai a a7 R %
| Dreniving waber metals suibe, lolals, Irece
Toal Aminium i oz 0ss 033 058 o
Total Aniimony pmd = 000021 < 0.00021 = 000021 <0O00X 000021
Totnl Arsenic 'm? < .08 = 00 < Q0011 = 0aon i < Dogi
Totel Barium it D.084 0.034 o083 (RE] : Lo
Total Bearyllium gim1 0.00014 <0.00011 « 100011 068313 < 0.0a0TH
Tetal Boron @im? o7 2,008 i 0015 p.o20 0.coaT
| Total Cadmium gm*|  QoooBsT <0.000083 | <0.000053 = 0.008853 = 0.000053.
'Erumum gim* LT 23 | a7 12 18
 Total Chramiim gim? < 0 B3953 <000053 | <000083 | <0.00053 < 000083
| Total Copper gm* 0.00083 < [ DOGSY =0,00053 0.0010 < 000053
by st e Ti e e et P
Tolal Load B Qooe3s 000038 000038 0.00080 000018
Tatnl Lishium | o008 T e T 00034 00043 Y
Total Magresism it 28 1.3 18 38 12
Talal Manganoss i a.28 na2i 0.ass 034 oozs
Total Marcuny giml| € 0D000RD < 0/DA0NED < QLOBICES < 0.O0O0AD « B.63D080
Teital Molyhcenym gim? | < 000021 < (OO < 0000 0,00027 < 0.000
Tetal Mickel aimt| < 00D0BS < 0.00053 < (LB00SS =0,00053 « 0.00083
Tolal Potassamm alm® 43 1.8 Az i T.2 24
Total Selenium aim* = 00011 < {.0011 < 00011 < 00811 i <0.0011
Trotal Silver alm?* < L6001 = 000311 o« 0LB3011 < 0,00011 i =0.60011
Total Seciuen gim? 12 { 85 10 18 i 89
Tolal Tin aim? <0.00083 | «<0.00053 < {00081 = 000053 < 0,00083
Tatal Usaniurm gl 0.000085 0000042 £.000028 0000087 0000025
e it s i : o s e
Aavan | Caion profile, trace el :
Sum of Anicns T meol 14 055 1 08 17 o |
Sum of Calions maol 13 048 [k 1.5 e
pH pH Uris &4 a8 LY &5 &8
Total Aliabnity pin? as CaCOy ] : 1 18 1 { 1]
Bicarbangle | pmmac = i a7 b az 5 %
Tdﬂl'll'm T “ ........ s = ....‘ -ﬂl 1 I gt
Electrcal Conductivity (EC) " mEm ;| B e ey 57 1 " 72
B L o e 51 £ e i
Dinsohed Magnesium g3 | z7 0.04 14 34 11
Dissched Posssium pim? 'R] 18 29 az 22
Dissalved Sadium gt 11 61 20 13 a4
Chioride @im? i3 a3 L] 15 58
Miinte-N g oS < 00020 < 00020 a1 © aponen
Milraie-p g 21 05w 20 L7 1.1
LabMo: S418Twz2 “'Hil Laboratonies A 'P.g'?uf-n'{
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Sample Name:|  08-2041 od [ DB-2643 08-2044 08245
....................................................... O7-May-2008  O7-May-2008 | O7-May-2008  O7-Mm-2008  OF-May-2008
Lab Ny bor: B41857.1 B41857.2 i 58418573 BATEST 4 BA1BAT. S

Anign | Calion profila, irecs level

hirate-N + NN @m? 21 0.58 20 (%] 11
Sulphate gmt 1T 28 40 Fil 25
Dmganochlaine Pesticides UkraTrace in wales, By SPE

Akdrin gmt| < n.opacezo <0.0000020 < 00000020 = 0.0000020 = 0.0000020

i z Hird ™ S

bein-BHE gmi| < 00000020 < [.0000020 <pooooE < [ GO00030 < 0,0000020
dalie-BHD ml] < 0O00RD < [ Ge00az0 = 0.D300020 = 00000030 « i GB00030
gamma-BHC [Lindans) @m?| < 0.0D00020 < 00000030 = 0, BI00EE0 = 0.0000020 < 0.0000020
cis-chlordane gimd | = 0.0000030 < i BEABa30 = 00000020 < 0.0000030 < [.0O0DO20 |
frars-chiodane @m?| = 0.0000090 < . GE00020 < 00000020 < 0.0000020 < 00000020 |
4000 i.fmJJ = ). G000 < {1.CO00020 < 0. 00DA0I0 « {0, 0080020 = 00000020 ;
4 4000 pm? |  <0.0000030 « {1 DOG0020 o (0. A00020 < 0,0000020 o . 0000020
24-DDE gim?|  «<0.0000020 <0.0000020 =< 0.0000020 < 0.0080020 < 00000320
a4-00E gimd | <0.0000020 o« . 0000020 = [.0000020 = 0.0000020 4 . poooo20
24-00T pim# < . 0000020 <« Q00020 = 0 DoO0azn < 00000020 = 00000020
AT e L R gim?| = 00000020 <0.0000020 | < 0.000C020 < 0.0000020 < 00000
|Dotdel gm*| =<o0.0000020 <00000020 | <0 0000020 <Q0000020 = 0000000
| Erdosulfan | gim*| <oo000D20 < 00000020 00000320 < 0.0000G20 « 0 8000030
| Erdosultan I gim*| «00000020 @ < 0LODODORD < 00000020 < 00000030 < 0.0000020
Erdasulfan sulphate pim?| < @ 000G « L OBOGER0 = 00000020 < LD0DOCED < [ O0000Z0
Endrin @m? < Q00002 < 0 O000oED = QUDO0O0D < 0 DJ00CI0 = 0.0DI002
Endrin aldetvyde pim? < 200000 < 0L OD00E0 = 00000020 = 0.0a0ICH « (0000030
Endrin Ketone i o (0 D000CH0 = 0.0300030 = 00000030 = 0. 0000020 < 0. 0000030
Hepinchior pim?| < 00000020 < 0. 00000I0 < (0000020 < 0.00D0030 < 0, 0000020
Heplachior sparide: pim? |« DUDDDOCED = {. 0000020 < 000000530 «« ity BOB00 20 < 0. 00000210
Hexmchioobenzene gim? = 0.0000020 < 0. 0000020 = 1000000 <10, 0000020 < {1 0000020
Matheayehior gim?|  <0.00D0030 < 0. 008020 < 0. 0030030 < 1. QOO0 20 = 0.0000020
Tedsl Chiordane [{eis+irans*1004z) i O « 0,0000020 « 0.000002% < 0. DOCHAZE < 0,0000020
Drgancntrodphosphons Posbodes Ubratrace in MR Water ;

_ﬂ?ﬁtﬂﬂ _______ nl rnl . 0O0010 < 0.000010 £ 0.000010

Mechlr @me=0.0000050 *O00M0B0 < O0ONND |

T AR gm3| < 0povotn < 0.000010 <oooocia |
Alraziran-ceseti gend| < 0pood1n < 0.0060010 <oopoeia
Alrazira-gasis e gim? = 0000020 < 0 000020 = (LODGHE

Azaponamaks gmi| = C.DD0OGSD = [ QDOCESD < [.0000052

Agirghos-mithyl gimi| < 0000030 < 0000020 < 0LAD00Z

Banataxyl gim*| =< QDDD0GSD = 0.DO0DGSD < 00800050
| Biertand gim3| = 0oobozo « 000020 = QOO0

Bromaci gm?| < 0.00000 < 0.0000%0 « 000010

Fromapmpdale gim®| < p000010 < 0. D00 < 0,008010

Bulachior gim? < {0.000010 = 0000010 < 0008010

Captan gim® < 000020 < 0000020 < 0.0C0030

Caroargd gim¥|  <0.000010 < 0000010 < 0008018

Gabohian | e gimi|  <0.000010 < 0.000010 < q.000010

S ] _pmd| <o000dtd  <oooooid | < 000010 < 8000010

Chorowlond gm?|  <0000010 < 0.000010 < 000D 1D

CHorpyrifes gim? < §.000018 = QUDD0GD < 0,000010

Chioryrifos-methyl gm'| <p000G% © <nopooid < 0000070 < 0.000010

Chleriguren i < 0.000020 < QpOp0I0 = 0,000020

Cyanazing i « 0000090 = [ G000M0 < 0. D0D0G

Cyfuthrin gfm? < 0,000020 i = 0.0000g0 < i DOO020

Cyhwloge gm?|  <0000010 | =0.000010 < 0.00ce10

Cypermehnn gm?|  <0.000080 | <opoonan < 0000040

_Iﬂllﬂ gm* < 0.000040 < 0 0oG010 = 0000010

Dinzinon @m* = 0.0000050 < (0000050 < 0L DDD0CSED « 0.00000S0
Lab No: G41857vZ el o
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Sample Type:  Slean watem

08-2542 08-2543 0B-2644
.......................... O7-May-2008  07-Mey-2008 | O7-May-2008  O7-May-2008 DTN
Laby Num bar: 8418571 8418572 . Ba184T.3 B4165T 4 EAIEET S

CiganonitmEghesphans Peslicides. Ulirairacs in MR Water .
Dichicfuanid gm*|  <i0.ooooie <0.000010 <Q000010 | <0009 <0.000010
Dichioran - gim' | <0.000025 < . 000G2S = 0.000025 < 0. 0ODG2S < 0000025
Dichiorvos gmt| <0 000020 < 0.000020 <0000020 | 0000020 < 0000020
Dufenoc orazols g'm? < 0000025 = 0 000029 < 0. pO0028 < 000002 < 0LOD00ES
Dimethoate pim? < Q000020 < Q000020 < 0.000020 < QOG0 = 0000020
Dophenylarmine gimt [ < 0p0c020 < 0000030 <0000 < 0000020 < Q000020
Ditsron g'm? < QL00C10 < BLO00G10 < 0000014 < Q000G < 0000070
Fanpragimaorph gmt| < Q000010 =0,000010 = Q.000912 < Q000010 ]
Flaasifopbutyl gt | < 000010 <0,000010 < 0000018 < 0UDODGAY < 0.600010
Flaometuron =t | < 0.000010 <00000TE < 0.000010 < .00DEI0 <0000
Flusaazoks 000000 < 0000090
Phamlingt o=~ ‘ I:IM‘IH- =m0
gl = 0,0000050 < 0.0000050 |
Halmedop-methy <Qooa0t = 0.000010
Hezmeomazale <0 CacoTn = 0000010
Hescainore = 0000350 0 0000030
PEC {3-lodo-2-progiyrml-n- = 0. 000050 < 0 0OCos0
Iprodions gmi|  <0000010 « 000001 <0.000010 £0000610 | < 0000010
Kresasim-mettryl gm | < 00000050 < 0,0000050 < .0000050 < 00000055 « 0. B0000ED
Linuran .“f‘“l :. < 3 0BG < DUDDOOAD = (30066010 < 0ODICAG < 0OGO0A0
Mpldiy - g < 00001 T4pESGOIn ¢ = 00000iD < 0.000010 < [ ODOMMD
Moisland  gmd|  <0000090 2000000 «0.000010 < 0.00000 « [ 600040
Meldlachlr o | 00000050 | «0.0000080 = 0.0000050 « 0.6OG00SH <0.0000050

Al gimi|  <00000N0 | <d.000010 <0OODMD  <QO0B010 | <0.000010
alinale gim?|  «0noo020 < 0000020 "« (000020 0000020 | = 0000020
Ttyciobutanil gim?|  <0.000010 “0.000010 = 0.000010 coo00010 | < 0000010
Nalad gt <0.000050 =0000050 | <0 000OsD < 0000050 0000080 |
Marfurazon gmi|  =0.000020 <0000020 | =0.000020 « 0000020 < LO0O0G
Clnadiazon pm!| =0000010 < 0.000010 < 0000810 < 0.000010 < 0000610
Cinflusrien @il | < 0opocosD < 0 C0A0050 < 0.G0000S0 < [LODO00SH < [ COO00S0
Packibutrazol ‘i < 0000018 = 0.6060010 < 000D < 0,anme < {.600010
Froratirior-stin gm?|  =<0000010 < 0.000010 < 0000010 « 0,000010 £0.008010
Parathion-mathyl gimdl < ooa00t0 0000010 | <0.0000M0 ' <000D090 . < 0.000010
Pandimattian gmd < 00a00ID Q000010 |« 0BODID <0 000010 < 0.000010
Permetmn gimt| =o.0000071 <000000T1 | eQOOOOATY | < 000000 < 0.0000ATH
Finmicart ] LT £0000010 . <d.000010 < 0.000410 < 0.000010
Piimphos-meted gm?|  <00000W0 <@.0000710 =0.000010 < 0000010 < 0000010
Prochlomz gm?|  =o0oocese <0000088  <ODBOOSD < QLDODDSO "« n.00D0SD
Procymicans gmi|  =o00c0i0 =0.000010 < (060619 = 000000 < 0.000010
Pty gie? | < n0oba0Sa <0, 60800450 < 0.O0000S0 «<10,0000050 < 0, 0000080
Propachicn gimt < QUDO0DMG < 0000010 < 000000 < 000010 < 0000010
Propaii aimt| = poB000 < 0,000020 <0.000020 = 0.po0nzn < ,000020
Propazine am®| < 00000050 < 00000050 < 0 DOODOSH < 100000950 < 00000053
Fropiconazole aim* = 0.000015 < 0.000015 < 0.000018 < 0000015 < 0000015
Pyiprosyten @im?|  <0000010 | < 0000010 = 0,008010 0000010 | «@0300%0
Cuizalofop-sthyl @m*|  =0000010 = 0000010 < 0.000010 < 0000010 < 000000
Barnprioe gi? | = 0.000010 < 0000010 < 0000010 < 0.000010 £ 000000
Eirmetrm gm®| < 0000010 < LD < Q00001 <0.000010 £ 0.000040
m gimd| < 0.000ESS < D.ODD0S0 = 0,000050 < [.0D00S < 000050
TCMTE [2-Fhiocyaromothylnic) gm?| =< 0.000020 <0000 <0.000020 < 0.000020 « [1.000020
benzolhiazala Bugan]
Tebutonazole aimd =0,000050 < 0000050 < 0,00D050 <= 0000050 < BO0gs]
Tarmaci pim?|  «0.000010 €O0000T0 |« 0.0000M0 <O000010 | < 0000610
Terbubos gt <o.000010 0000010 | < 0000040 < 0000010 < 0.000010
Tm ; g g.h!- < 0000010 < 0000014 < Q000D 0 < 0.000018 < QLOBIEG
LabMo: 641657 vz Hil Laborsfories T Page ot B
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AR O7-May-2008  OF-May-2008 | O7-May2008  O7-May-2008  OT-May-2008
Lab Number-|  s41857.1 B41B8T2 | B41557.3 E41B5T 4 B41657 5
Crgananitro&phosphons Pesticices. Uliratnas in MR 1Waler E
Tertuthyiazine gm®|  <0.0D0005D < 0,0000050 < DLO0OOCSD < 0, 00000%0 = (0000050
Terbinhylazine-desothd emil  <D000g10 = (L GbEG G < QLOOOOID < (.000010 = 0.000090
Terkastryn gie?|  =@00000 < 0.000010 < 0000010 < 0.000010 < (.000010
Thinbendazole pimd| =< 0000050 < 0,000050 « 0000080 < 000005 « 0.000080
Thekencarh pim?  =0.000010 < 0.000010 < 0.000010 <0000 © < 0000010
IIM @im? < 0. 000010 0000010 | < 000000 = 0, 0000 P < 0000010
I T riarophos gim*|  «0.000010 0000010 | < 0000040 = 0, 000010 < 0.000010
| Trimsmiin gm:| <0001 0000010 | < (000010 = 0.000010 < 0.000010
Vincleran gmt|  <0.000010 0000010 | <Q000090 | < 000000 « 0.000010
Potycycic Aromsalic Mydrocarbors Trace in Waler, By SPE
Atenashihens 7 @mi| <opoccan | = 0000008 < 0000008 < 0000008 < 0000008 |
Acenaghthylensa gim?| < cuo0ooos < 000000 < 0000008 < 0.000008 < (.030008
Anihracens gim? = 0.00000E < D0000CE < 00000 = 00O000e < 0.000008
Benzoajaniheoene gim < 0UD0D0CE <DO0D0CE . < (0.0DDCOS = [.000008 « iy BObG0A
Benzojajpyrans (BAP) aim# <= 0. DD000E < 0000008 ¢ < 0,0D000H = [1.000008 < i) GOH008
Banzalbjfiuomnthane + Banzalj| aimt| = 0.000008 < 0,000008 <0.000008 < 0000008 0090011
fharaeT g
Banzajg,h fpeniens @m'| <0000D08 Q000008 <0.000008  <0000008 | (0.00000R
Berzoikfusrmrenene: gimt|  <0.000008 « 8.600008 < 0000308 £0000008 | G.oo00S
Chirysane gim? < {1.000008 < 0LDO0OCE = 0000008 < 0000008 = DDDDGCE
Dibenzaja. hjartnracens: gmi| < 0000008 < 0.O0000E < Q00000 < 01.0000CS « 0000008
Flusranihsne gim? < 0000008 <0D0O0OE | «Q000008 © = 00DODOB < [.ODODGE
Flusrans it < 0000008 = 0000008 < 0,000008  §.0D0008 < 1. 30008
Indenal1,2,3-c dypyrane gim?|  <0.000008 | 0000008 < (800008 <0.008008 < 0000008
MBI ke gt < 0.000040 <0, 000040 = 0.000040 0000040 | <0 0OG040
Prananirenn gimd|  <0.000008 « .000008 < 0000008 <00CO008 | =0.000008
Pymm @ind|  <0,000008 <0000008 | < (0000008 < 0,000008 < 0000008
Pentachiorophenal Traca in Water by GO-ECD ]
Pentachisraphanal (FCF) i gmt|  <0000014 < 0000014 * 0000014 < 0000014 < (000014
‘!.ll,ﬂ-Tﬂ'ﬂ:l‘np}-ﬂ @ml| <ooo0014 0000014 < 0000014 < 0.000014 < 0.0000 %4
| T s - —
Sample Name: 08-2946 08-2647 OB-Z948 0E2n4g ]
.......... OT-May-2008 O7-Ma3y-2008 = O7-May-2008 O7-May-2000 |
Lab Number:|  B416578 - 8418577 | B41887.8 GAIEETS
indnidual Tests
Toial Mrogen gt - : 3 38 :
Total Aevenaniacal-N gtm? - & & LE L
Testal jehtad Mitragen {THN) gimd - . - 29
Tartal Phosphonss gime | S 2 d nE
Heaciue Shoa @im? a8 50, | o1 a0 i 13 47
Dirinking waler metsls sule, iotals, brace
Toal AluFniim gm? 0.15 04 0.080 088 z
Tatal Antmamy : gmd|  <og003 0 =aooom 0.000e2 oot | :
SN s gl =001t «0.0011 0.0051 <0008 :
Taotal Barasm gim3 0,064 oo 4028 a1t -
Tatal Bengium gim| <0001 < 000 = 000011 <0.,00053 -
Tedad Bawem aim? 00000 [ X el R 024 ax H -
Total Cadmium gim?| «<0ODD0BA ¢ <(.pOODSY < 0,000053 <hpogzr .
Totsl Caicium gim? 38 z8 a8 5 5
Total Chicmium gmi|  =0.00053 000853 | «0.00083 < 00037
Tﬂﬂqp- e gm* < [ 000EY < 000GES <0 00053 < 00037 &
Sy v o Gay i s e x
Tkl Lead ol ooo0t? =0,0001 =0.00011 e n.pons3 :
Tokal Lithium gim? 00048 o0.0oes o o068 5 {
Total Magresium @m? 18 | R 18 8 b
Total Marganess gimt D042 Q0077 00z 18 .
Lab No: 541657 v 2 PR Hill Laborataries TN " Page 10 of 18
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Sartiphe Type: Clas walers

Sampile Name: 08- 2545 08-2047 08-2048 08-2640
O7-May-2008  O7-Moy-2008  O7-May-2008 ~ O7-May-2008
Lab Mumber: 841657 8 BA1BETT BL1B57 .8 S416857.8
ot Mercuny T < 0.0D0CED < 0000060 < D.000080 < 0.000080
Tokal Modvbadeniim om?|  <oone <0.800241 < 000021 <000
Total Mickel gm'|  <pooos3 < (L0D0S3 « 0 B0CS3 00027
Total Potassium it 532 34 42 kL
Total Saterium gim? <0001 <0001 £0.0011 < 00053
Total Siver gm!|  <ogoon < 000011 € 000011 < 000011
Total Sodium gm T4 % 40
Tatal Tin gm?|  <nooosa < 0.00053 « 0LO0CS3 < 00037
| Tatal Uranium gm?|  <0.000021 < L0001 = DLOD002 000012
| Tatal Zinc gim® .C0B3 0.0018 00038
| Ao | Cation profie, ¥ece lavel
Sum of Andons il [TH] 0.61 [F] a4
Surm of Caficrs: meagiL 0.&3 0,84 14 a2
pi pH Linits (1] (1] g8 B3
T otal Adialinity g s CaCO, | = 18 "% 5
Bicarbanaiy pim* o 28T | m 2 15 [
Total Hamrass @m s CacO; | % 1 TR S 540
Electrcal Conductviry (ECH m&m a8 TR E 17 a7
i sohed Calcium gm? g 23 Tmg B
[assolved Magnesim il 1.6 10 it [
Dissalved Polassium gim? ET 18 40 a7
Dhssolved Sadium girn® [ &8 24 Ba0
Chikoricla gim? LY 532 b 1400
Mitrite-H it n.o027 « 00020 < 00030 G
Mitrate-h gim? 14 088 o2 ]
Mitabe-h + Miliite-N gim* 18 o8 021 085
ﬂ_m aim? 42 21 -] 0
| rganochiorine Pesticides LiraTmes in watsr, By SPE AT
| Addrin gm!|  =0.0000020 < 0.00OCE20 = 00000020 < 0000000
alpha-BHC g'm| = 00000020 = 0LODDCGR0 < 0 D000 o (0000040
beta-BHC @m!| < oooocozo < 0 OD0e2D < 0LB0EE020 < B.0000040
AR B gim? | < 00000020 < 0.0000020 = 00000020 T
gamme-BHC (Lindane) g | < Loonaca = 0,0000020 <DDD0OGEG < 0,0000040
Ga-chlardane gim?| < 00000020 = 0,0000020 < L0000 < 0.0000040
trars-chicrdans gim?| < 00000020 < 0.0080020 < 00000030 = (.0000040
2,4-DD0D aimd| < 00300020 < 0, 0000020 < 1.0030020 < [, 000040
4.4-DD0 am*| < 00000030 = 0.0000020 < 0,0000020 < (1.0000040
1.4-DOE ] gim?| = o000z = 0,0000030 « 0,000DO20 < 00000040
4,4-00E : @m?| < 00000020 < (L000CA2D < {1.0000020 < 00000040
24007 gim?|  <0.0000020 < QL0002 = 0 DOCOO2D < 0L BO0O040
44007 @im?| < 00000020 < 000G « 0. 0000020 < 0000004
Cieldnn gim?| Q0000020 < 0LODHOCR < 0.0000020 < £.0000040
Endesuitan | 3 pm!, <« Q0000020 = (3 G000 < (L ODOCERD < [ 0000040
Eosnsan wm| <omomm  <owmom Soomom  <aonon
Endosultan sulphate gmt| = 0.0000020 < 10,0000020 < 00000020 < 0. CO00040
s et ome| <000 | <omoota | <ooMD <0000000
Emdrn sldenyde gm?| <000000Z « 0.0008430 < 0.0000020 0. DOODNED
Pty T i oo By e
Heptachlor mil = §.0OG06020 < LOO0EI20 = @, 0000020 < 0 DO0O0ED
Heplachior epodice pm? = 00000020 « 00000020 < 00000020 < 0.0000040
Hesachlombenzens fpin < . DO00020 < D.DD0002D = 0. 0000I20 < B Q00040
Methoychicr pm?| = 00000020 « 0000020 < 0.0000020 < LODA0ED
Total Chiordane fcis+tmee|=100043] | < 0000oeRe < 00000028 « 0,0000028 < 0LO0000ST
LabMNo: B47857v 2 T Hil Laboratones. Page 11 of 16
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Sapde Type: Clasn watery

LabMNo: B41657 v 2 Hill Laboratories FERE Page 12 of 16
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Sample Tope:  Tiaur walers

Banue(g h ilpendens ghn? < 0.000008 0000042 | < 0.00000R < 0.000008 s
BenzoKMucmanthang pim|  <0.000008 0.ODIGY3 | < 0000O0R < 0 anocos i
Chrysans gmtl <0000 <0OM0OS | < (000000R = 0 000EES %
Dibenzo{a hjantrecens om? < 0 000C08 < (1 00008 € QLDOCOOE « [.000008

FRsani s @mi| < 0000008 =0 000008 < 0.D0DGGE € 0.000008

Fluoens oim?| <000000B ©  <0.000008 < 0.000008 = 0.000008

indenod1, 2 3o djpyrene Twim3)|  <nposoces < o.0co0ce «0,000008 B
Haghthalens gim?| < 0,000040 £0.000040 | < [.0000MD < 0.000040

Phenarihrene gm| < p.000008 <O000006 | < 0.000008 <0.000008

e pim3 [ = 0.000008 < 0.000508 < {1, COO00E < 0000008

Lab No: B41B657 w2 = Ai‘m'mﬂﬁ ----------- x....hil.;i..ia_
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Sarnple Ty pe

08-2548
O7-May-2008

(B-2547

OB-248
.| . OT-May-2005 : O7-Mey-2008

08-2049

O7-May-2008 |

B41857 8 B41857.7 641857 8 BA165T B
| Pentachiorophencl Traca in Water by GC-ECD & |
Pentachioroghanal (FCF) @m?|  <0.0000%4 < 0000014 < 0,000014 <0 000014 A 1
2.3 4 6-Tolrachlarophenol pimd| =0 000014 < 0000014 = 0.000014 = 0.000014 7 |

SUMMARY OF METHODS

Thas falira g ssbiss gues 3 bask deecronar o M0 WEN00E Lk 12 Girasd] the snalyem e s o TE dSERON TR 0'8° bedw o thoar atmrebie 8 elaledy desn i

CiscTOn AT M B T ol gl sarnpies shoud innof ot sarpls te mal sbie o i e T s e uees A il T paTned Aty eeyei

Eample
Mothiod Description
Cindivdul Teats
Enviranmental Sakds Sample Preparston” | A dried 81 35°C and sieved, <2mm fractan, 3 T
Diy Mamer (Org) Dried af 103°C (remwves 3-5% mane waler han s dr), " T X T
gravimatry.
Toml Recaverstie dgestion Mitric: { hydrachion: acid dgestion. LS EPA, 200 2 - 10:18
e o B R SO
USEPA Priory Pollutants - Trape Level, | Dried samgie, <2mm fraction, Mirc/Hydrochions acid 10-18
12 metnis™ digestian, |CF-MB, irace level.
Cirgancchioring Pesticices Trace in S0i° | Sonication axaction, SPE clesrup, GPC cleansg (1 {1018
required), duat column GC-ECD anakysis
_?mw Somicafion exraction, GFC cleanup, GC-MS analysis 10-18
mr:ﬂnkm-ﬂc Hydrooarbans Trace | Sonicaion exraction, SPE chianud. GC-MS SIM anslysis 1018
) " P -
mmmmmmw Soivent estraction, acetylation, GC-ECD analysis 10-18

Maothod Description

| Bicarbonate

Total acid diges! for Silven'Tin analysis

Total Kjeidahl Digeston

Tiotal Prosghons Digastian

Total anicns for anonication balance
check

Total cations hor arlonication balance
‘chech

pH
Tatal Aty

Tolal Hardness

Electncal Conductty (EC) .
Fiitrmtion for dasohad metals analyais

e e L TR FL e

Bample Mirstien Fiough 0 45 )m membrans SHar

Beslny rilric | hydrochlonic acid digastion (51 rati), APHA,
2030 F (modified] 219 ed, 2005

Sulpheric acid digeation with copper sulphals catalyst

Cakculation: sum of calions as mEguil

PH mgte. APHA 4500-H* B 21= ad, 2005

Titration 1o pH 4.5 (W-aliabnity), suinliiratar. APHA, 2320 A
(Miccified Tor alk <200 21 od, 2005,

Caloulation: from alicafinity snd pH, walid whers TDS is not >
500 g/l and akalinky is almost ertirely due 1o
wwm APHA 4500-C0; O 21 ad,

: |
Caleutation from Calcium and Magnaghm. i
Conductly meter. 25°C. APHA 2510 B 21 sd 2005,

Fitared sample, ICP-MS, bace leval APHA 11258 21% od

:':?uw-. ICF-M5, race level. AFPHA 31258 219 ed.

2005,
mﬂm ICP-ME, irase evel APHA 3125 B 219 8

Lab No: S4185Tv 2

rman L

Hill Laborataries

14
..... R
1-8

- ]

= ]
0070 megiL 149
10,080 megA 14
0.1 pH Units 1-8
1.0 gim® ms Cal 0y _1-9
1.0 gémn? it 25°C 10
1.0 g as CaliOy 1-8
0,10 mSim 14

- 1-! .....

0,050 gim? 19
0LO20 gim? 15
0050 gim? 112
0.020 gie? 18
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St pha Tﬁ.-r Chagdi waters :

Chioride Filtered sample. Farric thiscyanate colormry. Discreta 050 e 1.8
Anslyser. APHA 4110 Ct E {modified from confinuaus flow
| aralysis) 219 pd. 2005,

Todal Nivngen | Calcuistiore THN # Mitraie-N + Nirie-h 050 g H

Total Aremoniacal-A - me 000 geer? a
;mmw—ﬂ:wu+wlﬁ.MMF

T SR from manusl analysés) 21" ed. 2005
Mikila-M Autcmated Azn dye colorimaley, Flow nlRelen ansises 0,003 gie 14
...... APHM 4500-NGy | (Propased) 21 ed 2005 |

Pirate-N Galculation: (Nitrate-M + Nitide-N) - MOZM. n 20020 gim® s

Nirale-N + Mitrile-H Tiotal coddised nitogen. Autpmabed cadmium raduction, flow 00020 gim? 18 |
qu-:ﬂmrm mmep:wm

Tatal Kyaktar| Mitragen [TKN) rnui Wjeldahl digestion. pranolhypochicnbs cakametny, 0.0 gt §

Dhgcreda Anatyasr. APHA 4500-M. C. (modifled) 4500
F {modified] 31 ad, 2005, s

| Total Phosphons ;Tﬁmmm-ﬁm 0.0040 gim? @
| Discrete Anatyser. APHA 4500-F E {modified from manual
| | analysis) 21 ad, 2005
Rnachive Skoa Flhllﬂlmﬁlhwdr colorimatry. Discress | 0.0 g @ S0y 149
analyser. APHA 4500-5i0; F (modified from fiow injection
analysis) 27" ed, 2005
Sulphale Filtered snmple lon Chrosnstegeagty. APHA 4110 B 21" o 0.50 giet 148
Drinking seater malids suia, totsls. trace” - 18
Anian | Cation profie. race level® - 12
OrgancehlarmalOmganonitralohos Pegr s | Solid phase sxrsction. GPC {if requinsd), GC-MS analyais 4 1.8
| LrEtracs in W ate® 1
Diganochlonine Pesticides UliraTrace in | Soiid phase exdraction, SFE cleanup (f requinsd), dual b . 18
waler, By SPE* column GC-ECD analysis |
Orgamanitrofphasphorus Pealicides Sedid phase extrackon, GPC (1 reguired), GG-MS snalyss - 1-8
Ultratrace in MR Waler
Pulycyclic Anomatic Hychocarbans Trace | Soikd phase extrachon, SPE (f requined), GC-MS BiM i 18
in \Water, By SPE* analyas |
Pentachicrophanal Tracs in Wiater by GC- | Solvent estraciion, acelylaion GC-ECD analysis 3 148
. ] 3. i |
Crinking water malals suile, iotals, race
Teeal Aluminium 3 :I":HH;I digeafion, ICP-MS, lrace keval. APHA 31258 21= OLOD3T gimt 18
Tatnl Antimony Mitng acd dipesfion, ICP-ME, race level. APHA 31258 21% 0.608021 gim? 1-8
ed 2005
Tetal Arseric mmmmmu.muﬂazw 00011 gim? 1-8
Tobtal Banum | Nifric acid digeston, ICP-M3, race level. APHA 3125 B 71+ 000021 gine 14
ad. 2005
Total Berylium :h-;’-;udu-hﬂl:m leace kel APHA 5128 B 21= 00001 1 gime? 18
Tatal Beran : :rr?ﬁmmmmm , trace level. APHA, 31258 21= " p.oos3 gime 19
| Tl Candmium Nivic acid digesdon, ICP-MS, race evel, APHA 3125 B 21= 0.000043 gim® 14
ool 2005.
Total Caloun 'mmumm:m trace level APHA 31258 21% (1G53 pAm? 148
Toal Chrormium :mmm.npus.mmnpm:msﬂ- | 00005 gn? 14
. 2005, |
Talal Copper :lﬂlhi;g digestion, ICP-M5, race el APHA 3125 B M= 0.008:53 gten? 18
Tortal ber muw. ICP-ME, race lovel. APHA 3125 B 21 0021 gim? 18
Total Lead mw ICP-M5, irace level. APHA 3128 B 219 = 000D gimd 19
Tomliiom Marc acid digeson. P-4, Irace level APHA 3126 B 215 000042 gim? o
Tetsl Magnesium m digestion, ICP-MS. trace loved. AFHA 3125 B 21+ 0021 gim? T {
I 1 i
RS s e b Page"-l-i-&f T
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Sample Typed Cleado witlars

Tost Method Doscription B Oefoult Detection Limit | Samples
Toml Margansse Etm-:awm. ICP-MB, trace level. APHA, 1125 B 219 000053 g |14
Tictad Marcary mrmw.mwﬂm I 0 DOCHBD gim? 14
Tetal Meybdarr :ﬂmm-;-um ICP-MS, race lvel, APHA 9128 B 214 00021 gim? i R
Total Hickal ﬂﬁm,ucm.mmvm:mn 21% | 000053 gim? 14
Tatal Polassium NJT;:IMJM.MMMH&B FRL 'I 0,053 gim® EE]
Tolal Sakenium 2‘wmimm.ﬁn“m31ﬂﬂﬁ- 0,001 ginet 18
Total Siver Nﬂmg:m-iﬂm.im.mmwmsﬂzi- 0.00011 gima 14
Tatal Sodium 'ﬁm;ﬁ."ﬁﬁmw.mw.mwsﬁiii' i 0.021 gim? 149
Tatal Tin wzu:&ﬂm ICP-MS, frace level, APHA 31358 21% | 0.00053 gime i
Tatal Urankim ::hﬁnm HOP-MS, irace bevel. APHA 3125 8 21= 0.000021 gim® 1-9
| ; ]
| Tenal Zine i:tm;hnmm IGP-MS. trace level. APHA 31258 21 00011 gimé i1

These samples were collacted by yoursslves (or your agent) mdmhmada;mmimatmr laboraton.
Samples are held at the laboratory afber reporting for a length of time depending on the preservation used and the stability of
the analyles being tested. Once the siorage period is completed the samples are discarded unless otherwise advisad by the

This report must not be reproduced, except in full, withaut the writien consent of the signatorny.
T ¥

Graham Coan MSc Tedn (Hons)
Cliert Services Manage - Envirormasrial Divaion

‘LabNo: B418STvZ Hill Laboratories ~ PageiBof18
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Appendix - lll Lab analysis reports for organics and
metals in shellfish samples from Maketu Estuary

Hill Laboratories =& m @&

A WORLD LEADER IN AMALYTICAL SERVICES  Hamition 3240, hew Zealand | Web  wanhil-labs conz

ANALYSIS REPORT

‘Client: | Environment BOP Lab No: | 41480 o
Ecnntan‘t‘.iSp&nm. Adrian Date Registered: = 08-May-2008
i | elo Envirenment BOP Date Reported: | 03-Jun-2008
{ P O Box 364 Quote No: | 32877
3 Order No: | 104425

| WHAKATANE

Client Reference: | 2008/024

Bamyde Type: Shellfish

Sample Nama: 08/2805 : LT 082887 Das2a5a
O5-May- 2008 05-May-2008 05-May-2008 05-May-2008
e T e Lab Mumber: Bd414801 Ba1480.2 G414B0.3 B4 4804
Mpisture 3'100g a8 rovd BS [ a0 } 90
Arsanic mahg as rowd 18 17 13 i 2B
Cadmium mgkp as rowd 0.033 0.030 0028 0024
‘Chrormium mgky as rovd 0.023 0.0 oy 012
Copper mg'ky 8a rovd .58 0.55 088 052
Lead mgkp Bs revd 0.0 a.011 0015 0014
Barcury Py 8% rovd 0.2 001z 0.015 0010
Iiconl mgfkg as rovd 0081 0078 095 o.ap
Zine S _Erhg.hg a8 rowd a8 83 Fi T4
SUMMARY OF METHODS

Tha folcwing tesiais) gress n bref desoriplion of (he metheds used o cofoucs e Ansysss for tha . The DGIBCI0N FLE gt Boiow am ihoes BluraRle in 8 relstiely cisen sl
Chio 005 - oV iy e PPt i e vl aTpies choud insuficant Jample be swilaci, or if the malrs egeres thal diuions be perfermad Surg s-alys

Sample Type:  Sheilfish
Test
Shucking ol Shallfish

Mathod Description d | Default Detection Limit | Samples
Reemiowal of tesue from shall, Analysis parformed an Hill - 14 o
Laboratonies - Food & Bioansltical Division, W aikato !
Irncwalion Park, Ruakura Lane, Hamilion,

blinging, chopping, or blending of sample & form - 14
homegencus sarple fraction.  Aralysis performed &t Hil
Labaratories - Food & Bioanalytical Division, Walkato
Inrovation Park, Ruakura Lane, Hamilton

Drying Tar minimum of 24 hours &t 65°C, gravimelry
Analysis performed at Hil Laborabories - Food & Bicanalytical
Dihvisian, Wiakato innovation Park, Ruakura Lane, Hamiton

Hamogenise

Mossture 010 g 00g es revd 1-4

Physical and Biclegical Methods for Assessing and
;.ué:uﬂfq ithe Remediation of Contaminaled Sedirment Sites,
. Biological Materials Digostion Nitric: and Ipdrochione acd micro digestion. 85°C fior 1 hour, = 1-4
Anlysis piformed at Hill Laberaicras - Food & Bioanalytical
| Diision, W aikato Inncvaten Park, Ruakura Lane, Hamillon.
Argenic Biclogical malevials digestion, ICP-MS 0.020 mphg & rowd 1-4
Cadmium Béplogacal malerials digestion. ICP-MS 0.00040 mgg as rowd | 1-4
Icrmru..m | Belogial materialy digeston. ICP-MS. 0020 mgkg asrewd | 14
i Ceppar Bighagical malerials digeafion. ICP-M3. Q.00 mgdkg as rewd 1-4
5 Lead . | Bilogical matenals digestion, ICP-MS5 0.0020 mgikg a8 rowd | 1-4
Mercury Biciogical raterisls digestion, ICP-MS 0.0020 mg/kg as fovd | 1-4
Mickel Biclogical materials digastion, IGP-MS. oM mpkgasrovd 14
Tne | Biclogical materials digastion, 1CP-MS. £.010 mgfg &= rovd | 14
T g s e ey 5 Laﬁah;r-i-é;" F i S VN F;iﬂufz
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Hill Laboratories ‘&&= & @&

A WORLD LEADER IN ANALYTICAL SERVICES  Hamiton Jd0, New Zesiand | Web  wwwhilblabs conz

i Glient: | Environment BOP Lab No: | B41296 5P
 Contact: Spence, Adrian Date Registered: = 07-May-2008
| oio Environment BOP Date Reported:  10-Jun-2008
i {P O Box 354 Quate No: 32877
| WHAKATANE Order Mo: 104425

Client Reference: 2008024
_Submitted By:  Spence, Adrian

Barrpla Ty BiwiliRek

Indivicusl Tests

Lipid Conlere® P 11 I 095 (1]

Byl L S - ; - b .

Crganochionne Pastcides in Bomatier

Acrin mpig| =0 00GE 000050 | = 0.00050 « 0.00050

spha-BHG mghg|  =0.00050 « 000080 < 0. 00050 < 000050

bpeta B mghg | "« 000050 < 0LOODS0 < n.noosél < 0.00050

della-BHC miphg « 0.00050 -« 000CSD « [0 00050 = 0 000D

gEmma-BHC (Lindane) mghg = 0.00050 < 000080 < 000050 < 0.D00SE

| cischiordana mphg| 000080 < 000050 < 000080 < 000050

wang-chianisng mphg|  =000050 « 000050 < 000050 < 0.00050

24000 mokn|  <0.00080 = 0.00050 < 0.00050 = 0.00050 k
£4-D00 mgfkg 0,00051 017 (=51 0.00058 2
24-DDE mghg| <0.00080 | < 000050 < 000050 < 0,00080

& 4.0DE megieg | < 0.00080 00078 00026 < 0.00050

AT mghg| <0.00050 | =0.00080 000051 « 0,00080

44007 magfig 0.00040 20018 o008 T R ;
Digiekin mgfkg! = 0.00050 < (. 00050 < 0,00050 <0.00050 - 5
Endasulfan | mgtg < 000050 = 0 00050 ] < 0,00050 H x g |
Endasultan motg| < o.00080 < 0.00050 < 3 D0 <O00050 | :
Erdaauiian patiate mgikg| < 000080 < 0.00040 < 0.poesa co000sn u
Erdrr mgtg|  <oo00sa < 0.00080 < 000050 000080 | )

Erairin aidifcs mglig < 0.00050 < 0.00050 < 000080 < 0.00050 =

Erairin Ketone mghg| < 000060 = 0.00050 < 0.DOGSD <0,00050 :
Hepitachiar mgtkg| <0.00080 | <0.00050 < bO00SO « [.O0050 -
Heptachlor spindce malkg < 0, BO050 = ). 0060 < 000050 = (00050 -
Hexachlamadenzire mglkg | < 000050 « @,00050 < 0.00050 < [.0O050 "
Mathcoychior molkg | <0.00050 <g00es0 | < 0.00050 <0.00080 .

Totsl Chiordane [[csstrans 100/42]  mgikg|  <00090 00020 | 00020 copez0 | i
Prlycytlic Aromalic Hydrocarbans in Bomanen

Aceraghireng mglkgeamvd|  <00007E | <00007E <0.0018 < 00018 -
Acenaphitylens gl Be rovd = QUBOCTE < L000TE < 00018 « Q008 -
| Antrracens mghgas rowd | = 0UD0OTE <0,00079 < 0001 00018 -
| Berao{ajanthracens: mglg s ievd | = UDOOTE < BE0TE < 20018 <0018 ]
Berao{a]pyrens [BAF) gk & e < [UO00TE < 0.B0O0TE < QLOCA < 00N -
Benzofb|fiuceanthens + Beracf]] mghyg & fevd | < 0.00076 <000070 | <0008 <0008 R
fhanranihene i

Banzop b ijparylans Mgy i rovd £ 0.00078 <000078 | <00018 < {0018 -
BanzalK|fluraninane mghg ek | < 000078 = 000078 < BB0E <0.0018 - |

AN Lml' “‘fm l'dlm- [m m
Efgﬁﬁlg! & I:r-nrr hmﬁn“x:-m (LAC) Threugh mrmmmmm m 1':‘:”-4.-. i
s 1-._, rn:imm b e i Wil T 1T oF acereditation. with thes sesepsan of imsts Macked * which
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Inganai1,2, 3-c,dpynene mghg a8 revs | < QUDOOTE < QLE00TE = 00014 < 0.0018 -
mmu nﬂ-n:ml = G A0dh < 0L00SD < 0.00848 < 0.0080

| Phenanthrene mghgasrowd| < 0.0OOTE < 0.000TR < 0.0018 ©0.0018 .
| Pyraea mglig aE e | < QO0OTE « 0.0J0TE < 0.0018 < Q00E
Polychiorinaied biphenyls in Bomarer .

PCEA0T mahg| < 0.00050 = 0, 00050 = 0.00050 < 000050 -
PCE-105 makg < 0.00050 = [, 00050 = L a00SS = fL000Sa -
PCE-110 mahkg| = 000050 < 0.00050 < 0.00080 < 00050 .
PCE-114 kg = 000080 < 0.00050 = 0.00050 < BUOO0SD

PCB-118 mgikg < 008050 o 000050 < (L0000 < 000050

PCB-121 mgkg = 000060 < 000050 = 000050 = Oo0En

PCB-123 mghkg|  <0.00050 < L0050 « {1,00080 < [0.00050

PCB-12E Mg < [1.00050 < 000050 < {,00050 <0.00050 |
PCBA28 mgleg | <0.00080 < 10005) «0,00050 | = 0.00050

POBE-138 mgiog| <coooss = 000050 < 0,00050 = 1,00050 ki
PCE-141 mghg | < 000050 « 000080 < 01,00050 < @ BOA5D

FCB-148 mphg | = 0.00050 < QUO00S0 < 0.00050 1000050

PCB.151 mghg| < 0LOD0SE « BLDBGED < 000050 < 0. 00050

PCE-152 mkg| < 0.00080 < 000050 < 0.00050 «0.00050

PCE-158 mgkg < 0 00%0 < 0UDDOSO < 0 00080 < 0. 00050

PCAE AT mphg| < 000050 < 000050 < 000050 < 0.00080 -
PCEB-159 mgiky < 0.00050 < 000050 = 0L000a0 < 0.0DOSE

PCR-1&7 kg < 0.00050 = 000050 « 0LOD0S0 < 0LAB0SO

PCB-189 kg = ). Da80 < 0.00050 « [, 00050 < (L300SD

PCE-170 mgig| € 0.00050 < 0. 0OA50 < B.60080 < 000050

PCE.180 mgleg == ), Bt < 0 CO0s0 = (00050 < 0.00350

PCB-150 mghg|  <0.00050 « 01 OG0 <0000SC | =0.00050

PCH-154 mghg| =< 0.00050 <0.00050 <0EOSE | <0.00080

e ey Sl o o iate i

PCE-209 mplig < 0.00050 < 0 00050 < 0.00050 < 0. 00050

PCA-28 + PCE-34 mgtg| < 000850 < 000050 < 0.00450 < 0,00850

FLE-44 mgikg| < 0.00050 < 000050 0.00080 < 000850

PCE-28 mglg| < 000080 < 0.O00SS < 0LO0GSD 000080 | -
PLB-a2 mplg| 000060 < 0.a00se < 0.600a < 000050

PCE.&0 mgig| = 0.00050 < 000080 < 000050 <0 00080 i
PCB.TT malkp| = 0.O00S0 < {00050 « BL000S0 < 0.000SD0 .
PCE-21 mahkg| <OD0SC | <0.CO060 < 000050 < 0.00050 .
PCBE-&8 =111+ = [ QD0 = {.00050 < D.DD0S0 < 000060

Tolal PGB [Sum of 33 corpaners) malkg < Qo2 LT H =002 < Q02
Pantachioropheral Trace in Blola by GC-ECD

Pemiachiormphens! (PCP) mglkg|  <0.0020 <0334 | =0.0033 < 00030

2,34 i Tesrachiomghencl mofg| <dpeE <ooos | <oo0id <0003 | S

SUMMARY OF METHODS

The fesizsatity) dieis)) givem = brad Eoncaption of e Mol s I Sonue e %5 T Jb. The deinclion lmis
tcan it may Be gt o i u—mmm-m.nnﬁ“m“' T o RS 1 bty e

LabMNo: B41286v 1 Hil Laboratories T Pagezord
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by Typee:  Shelifiah

Tast Method Doscription Dafault Detection Limit
PCH. PAH And OGP in Biomatier - 14
Shucking of Shelifish® Ramovel of Bssue From shell. Analysis performed @ Hil . 14
Lateratories - Food & Bicanalylical Division, YWakato
Innowation Fark, Rusiues Lane, Hamiion.
Homegenisation of Biclogical samples for | Mincing, chopgeng, or blending o1 sampls ta foem - 14
Oegancs Teste™ homogenous sampla I |
Hamogerise® Mincing, chop@ing. or blending o samgle fo form - 1-4
homogenouss sampke fraction. Andysis performed a Hil
Labaratonas - Food & Bioanahytical Dikesion. Waikato
Inricrvation Park, Ruakura Lang, Hamiion.
Organcchioring Festicides in Blomater | Sonication exdracion, SPE cleanug, GPC clearup, dual fei R 14 |
oolums GL-ECD analysic |
| Polycyclic Aromagtic Hysrocsrbons n - 14 |
Bomatter
Pokchiorinated biphenyls in Biomatier | Z 14
WTmmmwac- | ASE extracticn, acetyiation, GC-ECD analysis | e 14
Dy Matier [Tgl :Mllm'ﬂlmbﬁmmu\mﬁmﬂ. 0.0 gty as nowd 14
|g'|m~ur,c.

These samples were collected by yourselves (or your agent) and analysad um al the laboratory.
Samples are held at the laboretory after reporting for a length of time depending en the presanvation used and the stability of
z:':lmhungtmhd. Once the storage period is completed the samples are discarded unless othervse advisad by the

This repsort must not be reproduced, except in full, without the wiitten consent of the signatory.

Graham Corban MSc Tech (Hors}
Clierd Barices Manager - Ervirorsmanial Division

LabNo: B41Z8EVI Hill Leboratones
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\ Hill Laboratories o= i =55

A WORLD LEADER 1N ANALYTICAL SERVICES Hamilion 3240, New Zealand | Wab wawhillabs corz

ANALYSIS REPORT Page 1 of 4

Client: |Environment BOP Lab No: 641477 POP
Contact: | Spance, Adrian Date Registered: | 08-May-2008
c/o Erwiranment BOP Date Reported: | 20-Jun-2008
P O Box 364 Quote No: 2877
WHAKATANE Order Na: 104425
Client Reference: | 2008024
E: Ao Submitted By: Spence, Adrian

Sample Type: Shellfish

Sample Name: 082885 DAZROE DE/ZHET LTI
08-May- 2008 D Marr-2008 05-May-2008 05-hhary-2008
Lab Number;| 8414771 B41477.2 841477 .3 B4147T.4
MulliFesidus GC Analysis (fresh & drisd samples) ¥
| Analytes Detected:|  Neoe Nare None e T

‘,_\\‘_,;}-,‘ i1 This Labomiary & sccregiled by Imemalicaal Accradiaion Mew Jealand JANZ), which iapressnts Mew Tasland i e Blanalicns

A=) | Laboratory Acorediaion Coopenlion {ILAC)  Thiough he ILAC Mdual Reccgnifion Armsrgamen! (ILAC-MRA] s scoiediabon is

m =} @ infernafionaly moogrsod.

k{"'fﬁ\?.' f,___.__ Tha besis reporied homin have bean pedfcrmaed in aocordancs wih e s of drabion waith i ption of tosts marked =, which
Yo faie Inkmrasery o0 nol accredied.
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s Datsesicn Limit || anaiytes Desaction Limit | Ansiytes Diatmetion, Limit
Multiresitue GO Asalysis (fresh & dried Multiresitun GG Anakysls (fresh & cried Multiresicue GG Analysis (fresh & desd
RETREE) samples) sampien)

Aiaphile 0010 mghyg || Cyhalothnn 0010 mpg | Fenobucarh 0010 mgday
Avatechikr T abomghg || Gypermethiin 0.010 mpley | Fenmaprop-ethyl 0.8 g
Alachior 0010 gl || Cyprocoranks 0.010 mpiy | Fanpicionil D010 gl
- | Addrin oo mghy || Cyprodini 0018 mplky | Fenpropamrn DG matkg
Alrazing 0o mghkg || 24-D00 00iemghg | Fenpropimarph 0018 myikg
Arazing-desathyl = 001G mghg [ 4,4-D00 0.018 mpig | Fenaullothion DO gy
Aurazine desisopropyl 0030 rghy || 24-D0E 0.010 mgleg | Fanthion 0,010 mgikey
Arscoraroe 0010 mphy || 4.4'-D0E 0010 mpig | Fenvalernbe 087G mgikg
Azinphos-maihyl 0010 mgky || 24007 0010 mpy | Flussfop-butyl 0,010 ey
Amieystrobin . 0010 mghg || 4,4-DOT D010 mghy | Flusythinate 0,010 Mk

| Benalao D010 gl || Daltmmattein | Tralsmethin) 0010 mgg | Fludiasonl 0,878 mgikg
Berdliccath 0010 mga || Dameton-S-mh 0018 mgikg | Flugmeturon 0,018 mgikg
| Banodari 010 gk || Diazinen 0010 mghg | Flusiazole D.OIE mgg
Heraxscar 000 mghg || Dichiobenil oo mghg | Flugriafol 0,310 mgig
aipha-BHC 0010 metg || Dichickenthion "~ oowomgeg | Fluvabnate 090 mghg
s BHC 00 0010 mgkn || Dichinfuanid T DAlemphg | Foipst 0080 rgig
gamma-BHT [Lindara) 000 rghy || Dichicean o010 mgag | Fonofos 080 motg |
data-BHE 0Momghy || Dichiorves 0070 mokg | Furalmni 000 mghg |
Bifenox e Mo mghg || Disofal D0SImgkg | Furahiocaib om0 mghy
Biferthrin BT 0016 mgsg || Dicrotophos " noiomgkg | Hafenpros [0 mghy
Bitartanci ~ omomghg || Dieldrin nosomgkg | Haketon-matryl | amnmgag
Bromaci o 0010 mghg | Difencconazcle © dc@mgkg | Heptachior T a0 mang
Bromephos-sthyl 0610 mghg | Dififenican D00 mgky | Heptachior epcidide [ o0 mgag
Hramoprogylale "__'._wwm\p | Dimehenamid 000 mgky | Hexaehiorobenzens ] emomgsy |
Bupirmats : | LoD mghy | Dirmethoals aotomgkg | Hexmconazole QI mghg
Buomdezin | 0o mgug | Dimethomans oGt mgkg | Hexazinons | oo mgag |
Buschiar 0o masg | Dimetytvinphes a0 mgky | Hemthiazx T aos0mgly |
Buamiics | 0010 mghg | Dinccap 0050 mgkg | Imazsil Armghg |
Cadusatos T | noomghy | Dioxsbengolos Ao mgky | Indoxmcarh 0 mghg |
Caplafol o mghg | Diphenyiaming : 010 mgky | lodohenphas 0010 mghyg |
Caplan | ooompkg |Disufioton Q00 mgky | Iprbantos D mghy |
Carbaryl 'l:_Ei:Hl:rmlq Diuran & o0t mghky | Iprodione 0,020 mgéag
Carbafenatian 00 imgky | Edifenphes A0t mgky | lsazaphos 00 mghyg
Cartaturan | 0010 mghg | Encomulan | 000 mgky | Isofenphes 0070 mehg
Carbein 030 mghg | Endosufan® o000 meskg | Isaprocart " | amomghg
gis-chiordane 000 makg | Endoaulan sulale Q00 maka | Kresadm-mthy T aoWmghg
[T " oo mgkg | Endrin a0 mgkg | Lepiophos 0010 mghg
ChiceTanapsyr a0 makg | Endrin aldetyda Gl mglkg | Linunon 002 kg
Chicrfeminpncs Q0 mphg | Endrin Ketone Q010 mgikg | Malathian i R019 mgkg
Chiorfluazumn orlmghg | EPN aov mgtkg | Mepronil T B.010 mgkg
Chicrohengilate Botamesg | Epsdconazde C.O0T0 gy | Metakay (Meferacam) D0 gy
Chicrcthalonil t0l0mgkg | EPTC 0.0M0 mgikg | Methacrifos. LU0 mgheg
Chiorgrogham i L0 g | Enterwaianne 0010 gk | Methamidaphos DO migay
Chiorpyrifos. : o010mgkg | Esprocas 00 sghg | Methidatrion 0010 Mgy
CHerpyiifo-methd o0l myg | Ethion 070 mgikg | Metlosart 010 mgg
Chicahal-imethy] L00myhg | Elhaprphas 0.010 mgiky | Memosevchior D10 meha
Chlaraluon 0.018 gk | Etridiazoles 0.:020 mghg | Medalachior DU mgeag
Chiazsinats Lot0mgig | Eirmfas D010 mgy || Mekribuzin 001mgkg |
Clmasane | nommghg | Famphue om0 mgag | Meninphos L mgky |
Coumaphos. T obioeghg | Fenamiphos 0.0 mghg || Malinabs D00 mghg |
Cyanazine Loiomgkg | Fananmal 0010 mphy | Monocrotophas B0 gy |
Cyanaphos .08 mgikg | Fenchicrphas 0000 mphg || Myckabutanil T oolomgy |
Cyfuthnn D010 mghg | Fenitrothian 0010 mph | Maied 0030 mghg |

Lab No:  G4147T v 2 Hill Laboratorias Page 2 of 4
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-I'ﬂ'lirﬁ Dsaenan L

Analyes Detmcnan Limd

Miuliresidbe GC Analyss (fresh & dried Multiresidus BT Analysis ifresh & drisd
aampies) sampies)

Hapropamide ootomghg | Terbulce 0000 mgkg
| Mitrafan C.idmghky | Terbumeton QG mgiky
Hm.i.;.nnd  Gi0mghg | Terbuihylazine | a0tk
Horflurazan 0020 mpeg | Terbutylarire-desstnyl Q00 mgikg
Dimethoate 0.020 makg | Terbutryn T Aot mgkg
Ouadigzen 001 mpkg | Terackioringhos o mgg
Ctcacdbayl G010 mgkg | Teiracion | a0 mgikg
Onechlondane C010 mgleg | Themyichior G0 mglig
| Coytiucrfen 0010 mgkg | Thicbencarh CO0 mgihg |
| Pacburazol COi0mghg |Thiometon £.010 mgikg
Parathion-athiyl uum'r__g'u Tolckiog-matiyl 0,040 rglieg
FarsEnian- ] 0010 mghg | Talifsanid 000 mghg |
Panconazcle B0 methg | Triadimefon : 0.020 mglig
| Pandimethaiin 0010 mgag | Tri-glate 0,010 mgag
Patmethin 0.010 mgeg | Triozophos 0,010 myfeg
Fhenihcate 0010 mgeg | Triflcoystrobiin 0,040 mig
| Phoraie 0018 mgag | Triflurmlin o mang
Phosalane 0010 mgig | Vinclazoiin 0,010 mglg
| Phosmet 0.010 mgig

FPhosphamidon 0018 mghg | .
Pipesmoyl-tutoie 0.010 mghg |

Pirimicart 0010 mgig

Firirishos et 0.010 mgiy |

Frochicraz 0.010 mghg |

Frocymidons 0010 mghg |

Fritanlos A L0 mghg |

Prometnm 010 mghyg |

Fropacrion 0.010 mgag |

Prapani 0020 mglg

Fropapnion 0.010 mgfig

Propazing T aoe mpg

Propetamphos [ A.010 mptg

Pragram | .00 mplg

Pmpﬁ:urmt Taoim mglig

Prapozr ‘antnmoRg

Progyzamida Q010 mghp

Pradiolos Qe mgkg

Pyraciolos 0020 mgg

Pyrazophos aare makg

Pyrazmefen €020 kg

Pyrethvin 0.090 kg

Pyninnoe 0010 mgkn

Fyrometran: 0,000 mgzkg

Pyripromyfen B0ME mgky

Cuinalphos 0040 mgrkg

Cuiniozens 0,080 mgrkg

Cuzaicfop-ethyl 0040 gk

Sirmazice _F 0090 moikg |

Ematrym 3 0.020 mgikg

Sufentrazone R

Subolep __I_ 0.000 mgrkg

Tebuconazole | 000 maikg

Tebufenpyrad 0010 mgikg

Tarbaeil Q010 mpig

LabMo: B414TTv2 Hill Laboratarias Pagedoid
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SUMMARY OF METHODS

Tha Folicuaing taibimin) gt 3 oral descrpaon 0 i e 8] b carducl e analpe for o o0, T dBlE0LOR bl Siver beaw ar Fioes afisrabls g elvely dean mairh
Coterian lmis My b€ gher for sdual s T e b wanlathe, o i o i g 0ies 1NEY B1ullors b pariorras duing sangin

Teat Method Description |munﬂmnnn Limit |Samples

Multiresidue GC Analysis (fresh & drisd Ethyl acetal ion, GPC b p. GC-ME SIM analysis, = 14
samples) GC-ECOVNPD aralysis. Analysis parformed al Hill |
Laboraiories - Food & Bioanaktical Dassion, \Waikats |
Inncvation Park, Ruakura Lang, Hamillen, |

These samples wera collected by yoursetves (or your agent) and analysed as received al the laboratory.

Samples are: held at the laboratory after reporting for & length of time depending an the presarvation used and the stability of

Hr:;nllﬂu being tested. Once the storage paricd is completed the samples are discarded unless otherwise advisad by the
[+ 3

This report must not be reproduced, except in full, without the writhen consant of the signatory.

Cp Aeatd.

Colin Malcolm BSc
Divisional Manager - Food & Bisanahytical Division

LabNo: E41477 vz Fill Laboratories Fagedold
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Appendix IV — Lab analysis reports for organics and
metals in sediment samples from Makettu Estuary

s Hill Laboratories 5™ i 5%,

A WORLD LEADER IN ANALYTICAL SERVICES  Hamiion 3240, New Zealand | Web  whwwhislabs conz

“HAL*S'S REPORT Page 1 of 4

[Client:  Environment BOP Lab No: B41488 s |
Contact: | Spence, Adrian Date Registered: | 08-May-2008
oo Envircnmeani BOP Date Reported: = 21-May-2008
| |P O Box 364 Quote No: 3z2e03

| | WHAKATANE Crder No: 104425
| Client Reference: | 2008024
Submitted By: Spence, Adrian

Sample Type: Sediment

Sample Name: DEZESE | OBZO00 0arza0t oBEe02
D5-May-ZOOB | OS-May-2008 . O5-May-2008  05-Mmy-2008
Lakb Mumber: | B414B5.1 Ea1408 2 G41486 3 541406 4
Irsdreichuial Teats
Tetal Oiganic Carban 9/100g dry we | 088 azr XY o8 =l
UISEPA Prigrity Pollutants = Troce Level, 13 metals
Tutsl Reoversiile Arirmony g dry wh < D040 < D040 < D.0aD < 0.040
Toisl Recoversle Arsaric g dry wk a3 an 48 40 F
| Total Recoveratle Berylium mplkg dry wA 014 0.17 a0 e .
Tkl Ratrverabie Cagmium mgiig dry wi 0,030 <0.000 0.030 0.035
Total Recoverabie Ghromium migfg dry wi 17 U R R T n
Tolsl Recoverstie Coppar migikg dry wl 1.1 12 18 14
Totsl Racovsralis Load migikg dry wi 1.7 21 22 21
Total Recovwerables Marcury migtkg dry wi 013 0ozs [L034 003 . |
Total Recoverabie Micks! kg dry wi 0.05 17 19 1B -
Total Recowrable Selenum madkg dry wi =20 | <20 =20 <20 2
Tetal Recoverabile Silver kg dry wl <00 | <0420 < 0,020 < 0.080 -
Titsl Rscoverstia Thalium g dry wi 0.089 [ 0.030 [.080 0.0668
Tobal Recoverable Jing mgekg dry wit | Ba | 17 ik 1B
[ Digancehioring Pesticdes Trace in Sal 1
Adri mgikg dry wt| < 00010 < 00010 < 0.0070 < 0.0011 .
alphBHC mghg dry wt| < 00010 < 00010 < 0,000 < 00011
pala-BHC % mighg dry wt| = 00010 < 0.000 0,000 < 00011 v
| daits-BHE T mghgdrywt|  =0,0010 <0000 <0001 =0.0011
| gamma-BHE (Lindane) mgkgdry wt| < 00010 <0000 | =00010 < 00011 -
'chmmm mgfg dry wt | = 00010 < 0.001a = 0000 = 0ed1 .
trana-chicrdare mgikgdrywt| < 00010 < 0.0010 < 0.0010 < 00011
24-000 g dry wl <0031 < 0.0010 < 00010 < 00011
4 4-D0D migieg dry wt < 00010 = 0.0010 = 0.0010 = 0001
24008 mghkg drywt| < D00 < 00010 « L0040 LT '
4 4-00E mrgfag dry wt <0000 < 0.0010 =0.000 <0001 |
1 4-00T mghgdrywt| = 00010 « 0.0010 <0000 « 0001
4.4-007T mphg deywt| < 00010 <00010 | <0000 <0001 |
Dieddlrin mphg ey we| = 0.000 00010 <00010 00011 TR
Endosutan | mphg drywa| <0000 <000 <0000 ETT 1 hE l
Ersoauitan i mphg drywi| <0000 < 0.0010 =0.000 < 0,001 {
Erdosufan sulphais mphg dryws| = 0000 « .000 <0000 < 00011
Endrin mphg drywd| <0000 < 0.0010 <0.0010 = 0.0011
Endrin sidehyoe g dey e :_r:n_:n:im' £l <0000 :d@' < 0,001 : .
Endrin Keane mpkgarywi| <0000 | <0000 <0000 < 00071 |
Huopachlor rgig diry wd < 00010 | =0omo < 00mo < 00011 !

A It This Laboratery is aciredind By biematiomal Accredtation Mew Zesland JANZ) which represacts New Zealasd in the inlsmnaional
' A Laborsiory Aocrediiotion Cooperadon (LAC)  Through the ILAC Mukes! Recogriion Arangement (ILAC-MRA) the scorediotion i
minmational iy recsgnaed
=R Thetests reponind herein hiawe been performed b accordance i e leims of acciedtation. with the excapiion of tests marked *, which
Fabmentey grenol AoCTRSiRd,
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Sample Name: 0BZEDG ORZH00 DB2801 DER28I2
O5-May-2008  O5-May-2008  O5-May-2008  05-May-2008
Lab Number|  S414m81 B41486.2 B41466.3 E414B4 4

Organcchioring Pasticidas Trace in Sl
Heptachion sposdca kg dry wit < {0.0000 < 0,001 < 00010 < QU001
Hexachlorobanzens magihg dry wt < (LO0D = 0.0010 < L0310 < DU
Mathaeyshior mghgdrywt| < 00090 < 0.0010 < 0.0010 < BB
:;ﬂ::ﬁdni[m'mr mgikg dry wt = (L0020 = 0,020 < 00020 = QD00 |
| ‘Organcritrodphosphonis Pesticides Trace in MR Sol by GCWS
| Diry Mt 1003 8 revd B T2 &0 7]
Aoeiochior mgiug dry wt = (0085 = (.08 < [L008e = 00058
Hachiar mghkgdrywt| < 00080 = 01,0080 < 08080 < 00060 £l
Aarazine mgkgdrywt| < D.00ES « (1.0083 00088 | <(.0008
Alrarine-desetyd miglg dry wt < 00085 < 0.0083 = 00089 = CLDOEES
Aramine-deaisopropy]  mghgdrywt| <0018 <007 = 0020 =008 |
Azaconazole mghgdrywt| < 00048 <0.0042 < 0.0050 <Q0ME | il
Aging heos- matnd mlig dry wt =008 =007 = DoRn =008
Benaias gl dry i < OGS <Q0MZ < 00050 = 0,004
Giketanc miglig dry wt = 0018 207 20020 <0.08
Broenacil g dry wt = DLO0ES =(.0083 < 0.0068 « 00085 5
Bromapromyima mghgdrywt| < D.O0ES <0.0083 =< DUoCGs < L006S £y
BustacHir mplgdrywt| = 0006 = 0.0083 <0009 | = 00008
[T rrgig dry et <008 <0017 <020 |- <001
Carbard riglig diry e < [UO0GS < 00083 <000B8 | = 00088
Cartcfuran mpkgaywe| = 0.00ES =0.0083 <0008 | <0005 |
Chilorfiuamuron g dey Wi = D006S ={.0083 < 0.00889 = 0LD0ES
Chigrothalonil T mplgdywe| < 000068 <0083 < 0.00S8 < 0L008S 5
Chiapyrifos mglkg dry < 00064 = 00083 < 0.009G = 0L005S i
Chkwpytiosmethyl gl diywd| < 0L00ES < 00083 « 0.0DES < 0L.00GE
Chiartoluren mglig dry e <0079 < D07 < 0020 <{.019
Cyanmzre mphkgoywd| = 0U00ES < {0083 <0008 | -ooes |
Cyflutin g dry w 0019 <7 anogn <0018 R |
Cyhalctrein mplg oy wi| < 0L008S <0.0083 < 00069 < 00095 . |
Cypermethrin mplicg diry wi = (1.008 =034 = L0A0 =08
Dradtarnathiin kg dry wi = QU00SS | = 00083 = 0,008 < (0.0CER5
Dinzincn mgfkg dry wi = 00048 = 002 = (0080 < [,0048
Cictofluanid mghgdywl| < 00085 < 00083 <0/0089 =< 0,035
Dichloran g dry wl <0.020 <0.030 <0020 < 0.030 :
Erchioras gy diy wi =0.019 <007 0,080 < 0od .
Difancconazais mgikg dry wi = (.07 <0024 < (.08 = [O2T
Cimptroats T mphgaywt| <a0® | <0047 =000 <00
Diphenylamine mgkg dry wi <0.019 <07 T T GRS
Ditron mgkgdywt| = 00085 < 0.0083 T T | T - T
Fenprogimorph mgikg dry wi < 00055 = [.0083 <po0ea 020 <0008 00 R
Fluazifop-butyd mphgdywl| <00085 | =00083 < 0.0029 < 00005
Fluormaluion mgikg dry wi < 00095 = 00083 = 0006 < DL0OAS
Flusiazole T mghgdywt| <0005 < 00083 < 00083 = 00098
Fisalingls  mgikg dry Wl =004 <omz 2004 2004
Furaizn mgikg dry wi < (0048 <0002 < 00080 = 00048
Hisicooylap-methryd mglkgdywt| = 00005 « 00083 « 00083 < 0,008 L
Heumconazde kg dry wl « 00055 « 00083 « 00089 T
Heuggingre mgkgdywl| < 00048 < 0.0087 < 000850 < 10,0048 ; =T
IPEC (3-logio-2-propymyd-n- kg dry w <« 0.043 « 0,042 « 0,080 = 0048
m S S— — R ———
Iprodions migikg dry wi < 00085 = 0.0083 < 00080 < D.0085
Mresaam-methyl mpkgdywi| o« 0008 «00M2 < 0.0050 < 00048
Linuron mohgdywl| = 00085 « 00083 « 000898 < 0085 .
Malalhicn T mpkgdywi| <ooes | <000 < 0.0088 < 0.0098
LabMNo: G41486v2 Hill Labaratories Page 2 of 4
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Sample Type: Sediment

Sample Name: Lanms
05-May-2008 | O5-May-2008  05-May-2008  05-May-2008

Lab Numbar; | 5414881 £41486.2 a41488.3 841456.4
Cwganoniirof praspherus. Peslicides Trece in MR Seil by GOMS
Mataiaxy! gtk dry W = (LDDES = 0.0083 <0009 < (L0085
Methamicophos mptig dey A = (.08 <0042 < 0,080 < [.048
Metoiachion mphgdywl|  <00080 < 0060 < 00080 = 0.0050
Mefribuzin gl dry Wl « 000ES = [LODA = 0,0089 < 0085
Miiinale rpikg dry Wi =009 <007 < 0,000 <0014
Myciobutanil gl drywa| = CLDCES < (0083 =0.0089 < [.0085
Haled mphkgdrywt| <0048 <0042 <0080 =0.048 =
Merluraen Tmplkgdnw| <0019 <007 < 0020 0.0 £h3
Onsadiztzon mplkgdeywe| = 00005 = (0083 = 0.0069 < 00095 2
Deyfluarhan g dey we < 0LUD04E < {.0042 = 0LO0S0 = (.0044
Faglatutraznl mplkgdrywt| < 0UO0GS =0.0083 < 0.0009 < 00085 e
Parstion-sthyl  mghgdrywt|  <00065 «0.0083 = 0.0088 <Do0es [
Paratiian-metiyl migfig dry wt < [.008S < 10.0083 < DL0DSS <00095 .
Pancenethalin gl dry et = 00065 <{.0083 < 0.0068 « (L00ES
Permemrin mghgdeywt| < 00067 < {.0086 < 0LO0TY < 00067
Pirimicart mglkg drywt| = U006 < 0.0083 < Du00e < 00055
Puimipnos-mathyt mofgdrywt| < 00085 <0.0082 = 0,0069 <oooes |
Prochlaraz migficg dry i < 0048 < D.042 < (080 = 0.048 | -
Procymidone mghgdryst| = 000GS <0.0083 « 00068 <ooces | 5
Promeryn mggdrywt| = L0048 ={.0042 < (L0050 <0048 | .
Propachior kg dry wt < [LOOES <0083 < DO0SS <0008s | ]
Propanil mptkg dry w < 0030 < 0.030 = [UBAD = (1030
Propazing miglig dey Wt = L0048 = 0.0042 = 00050 < 00043
Propieanazeis gy diry W <0014 LTI < 004 <0014
Pyripotagylen mplig dey wt < U00ES =0.0083 = 0.0069 = (LOCES .
Quizakiop-athyi mplkg drywd| = 0UD0ES <{.0083 = 06068 < 00095
Srnazine " mplig diy we < CLO0ES < {0083 < 00068 « 0005
Simatryn mghgdywl| = 0U0CES =00083 = 0.0089 < 00085
Sulfentrazana mpfg cry wi < 0.048 < QU042 = 005D = (0.048
TCMTB [2-{thiceyanamsethykhis)  mglg dry wt <0018 <0017 <0020 <0.019
bz otz Busan]
Tebuconazsie gl dry wt <0048 - 0042 <0080 <0048
Terbait T mphgdrywe| < 00088 = 10.0083 = L0089 = L0065
Tertufos " mglgdrywt|  =0.0008 <0.0083 < 00009 < 0L00ES
Tarbumalon miglig dry at < DL0DGS < {1.0083 « L0068 = [.00BS |
Terbuthylazive mghgdryat| < 00ME <, 0042 = (0050 oo | 1
Trbithynzice-desstd mghgdrywt| < 0.0065 < 10,0083 < 00058 <0006S | 5
Terbutrym mghgdryet| < 00085 < 10,0083 = 0.0088 = 00088 I
Thisbendarake rngfqﬁ-,-utl = 0048 < 0042 = DUOSD = (.08
Thichencart: g dry it « [LO0BS « 10,0083 < 00066 < QL00SS |
Tolyfuanid mgikg drywt| < 00005 « 0,0083 = 0,0088 <0008 |
Trizzophca mghkgdrywt|  <0.0088 < 10,0083 < .Da0S <000es |
Trdhrsin mgkgdrywt| = 0.0085 =10,0083 = (0089 <000BS | .
Winclozodin mgkgdrywt| < 00095 <0008 <0008 « (L00ES
Polycyclic Arcrmatc Hydrocaroons Trace In Soil
Acenagrehens mgkgdrywt| = 0.0022 < 0.0020 < [.0a23 < 00022
Aoennghthylena mglkgdrywt|  <0.0022 <0.0020 <0.0023 « 00022
Anthracens magikg dry wi 0oz | =000 = 00023 < D.00%E -
Bt ) anlFacene mgkgdrywt| <0002z { <0.0020 00023 <0002 s
Berac{slpyrene (BAF)  mghkgdrywt| <0002 < 0.0020 7 - Y T . - -
Benzefbiflutcarihens + Benzol]  mghgdrywt| < 00022 < 0.0020 = 0.0023 <no0zz |
fisararithena = e | T
Berizdg, hijoerdens mghgdrywt| €0002 | <0.0020 Q0048 0.0033
Berizeds i onthera mghgdrywt| €002 | <00020 aposT < D002 -
Chosene 3 ._: ﬂuﬂm& < (.0022 | < 0,002 oocze Q008 -
Lab No: GB41486v 2 Hll Laboratories Page 3 of 4
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Sam ple Name: AR DRZR00 ArZe0T 0a2E02
O5-May-2008 | O5-May-2008  O5-Mey-2008  05-May-2008
Lab Mumber:| 6414861 | 64148632 B41480.3 B4 1486 4

Polyeyelic Aromalic Hysiocaibons Traces in Soil
Dibenzofs Mantratens mokpaywl| <0002 = 0,000 = 0.0023 < 00022 7
Flugrantheng ek dry wi < 0.0022 = 0.0020 QL0048 0.0075 &
Flucrene mglkp dry wt < (0022 < 00020 = {0025 = 00022 -
Inderall,2,3-6.d)pwens ik dry i <0002 | =000 < 00023 < D002z i
| Maphthalens mgikg dry wt =0.011 <0010 ={.m2 <0 -
| Brmnanthrens mokgdrywt|  =d.0mz < 00020 00035 Q0057 :
[Pyene | mgkgdywt| <domz = 0,0020 00087 0.0088 .
| Pentachlaraphenal Scresning in Soil by GG-ECD
Pentachiorophanal [FCR) Mgl dry wt < {050 I « 0080 < 080 <0050 -
2,34 8- Tatrachlomphenc kg dry wt <0080 | <0080 < [.050 0,050

SUMMA OF METHODS

The “livwing tatiei] paes o bl descnphen of the Pehods caed o sondurt Fe e for e cb Tha daincion BnEy gven belos we Pose saiable = § slivaly claan Hars

Dzl bris iy be figaer for ngid2usl e s e ehauid imueTicken! eamgie be Saadable. o il he marts we et tha) S0 09 [SroFed darig

Test Methed Degsriglion Dafault Detaction Limit

| Samples
Envirorimantal Solds: Sample Preparation® | Al diesd 8l 35°C and sieved, < 2mim fraction. - 1.4
USERA Pricry Palutarts - Trace Lewsl, | Diied sample, <2mm tsction. NricHydroch loric acid s 14
13 matals” digeation. |CP-MS. frace level.
Cugancehicring Peaticides Traca in Boll® | Sonicafion exradion, SPE ceanup, GPG cleanup (1 . o
requined). dual column GC-ECD analysis
Organcritrc&phoaphans Pestickies Sonication sdraction, GPC cleanup, GC-MS analysis | . 14
Trace in MR Sail by GCMS* |
Palyeyclic Aromalic Hydrocarbons Trace | Sonaaton edrachion, SPE clearup, GC-MS S0 anadysis - 1-4
in Seit*
Pentachiomphencl Scresning in Sol by Soivent exraction. acetylation, GC-ECD anafyais a 14
GC-ECD*
Dry Matter (Org) Dejed o 103°C [pamoves 3-5% moee wiiter than ai dryl, DA0gHO0p s revd (1.4
ravimalry
Taotal Recoverable dgestion HNitric | hydrochlonic acid digestion, LIS EPA 200.2 - 1-4
Total Dinganic Carban Ackd prefremtment fo remowe carborates § present. 0050 gMi00g dry wt 1-d
Elamaritar Combustion Arnalysar.

Thesa samples were collected by yoursalves {or your agent] and analysed as recelved at the labaralory,

Samples are hald a1 the laboratary after reporting for a length of time dapending on the preservation used and the stability of
the analytes being tested. Once the storage period is completed the samples are discarded unless otherwise advised by the
cliant.

This repart must not be reprodwcad, axcapt in full, withaut the written consant of the signatory.

ol A

Pater Robinson M5c (Hans), PhD. FMEIC
Cligm Services Manager - Environmental Divigion
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