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2 Stream Sediment Sampling 
Previous studies undertaken by the GWRC have identified sediments within the W q w l p ~ ~  "i 
Stream that contain elevated concentrations of contaminants. These studies identified the 
stretch of the stream between approximately the Rail Bridge and Hutt Park Road Bridge as 
containing the highest contaminant concentrations. The GWRC wished to obtain further 
information on the distribution of the contaminants within this zone, as well as to further refme 
their understanding of the up and down stream extent of contaminant distribution within the 
stream. To this end, the purpose of the investigation was to provide an assessment of the 
following: 

5 Upstream and downstream extent of contamination with the aim of refining the extent of 
contamination within the existing stream sediments, particularly the up stream extent of 
contamination; and 

5 Depth of sediments and the likely depth of excavations required to remove contaminated 
sediments within the affected portion of the existing stream bed. 

Two people undertook all stream sediment sample collection fieldwork on the Waiwhetu 
Stream for safety reasons. Samples were collected during the week of 30 May and 5 June 2005, 
and again on the 13 and 14 July 2005. 

2.1 Sediment Sampling Methodology 

The sampling programme and methodology was established in close co-operation with the 
GWRC. Positioning of the sampling locations was advised by the GWRC. Sampling and 
relevant sample management procedures were performed by Envirolab Geotest Ltd (EGL), an 
IANZ-accredited laboratory, in general accordance with the Ministry for the Environment (MfE) 
Contnminnted Land Mnnngnncnt G~ridelines (2004). 

Samples were retrieved from the streambed using a 1.5 m long 40mm wide stainless-steel piston 
corer. The corer was driven into the sediment until a hard/gravely bottom was reached. Cores 
were aimed to be driven to a depth of at least 1 metre. In most cases however the desired depth 
was not reached due to insufficient depth of the sediment layer above the hard or gravely 
bottom. The depth of soft sediments significantly varied between the sampling locations. 

Sediment sampling was aimed to serve the assessment of both horizontal and vertical extent of 
contamination within the stream. Each of the components included a specific sampling pattern, 
as described below: 

m Continuous sediment cores retrieved from the streambed were subsequently extruded, 
measured, and logged prior to the samples being contained for further analysis; 

m Wherever possible bulk samples were collected from representative strata at the base, mid 
point and upper portion of each core; 

5 Field observations regarding the nature of the sediment extracted were made for each core; 

5 A series of photos showing the sampling technique and retrieved sediment samples were 
taken, and these are attached in Appendix 1; 
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. , 
m Photoionisation detector (PJD) readings for volatile substances were collected for each 

sample; and 
hi "a, 

m Measurements were made regarding the depth of the core and the location of the core along 
the transect; GPS (with an accuracy of +/- 5 metres) co-ordinates were recorded for each 
transect. 

2.2 Sampling for Assessment of Horizontal Extent of Contamination 
The sampling programme comprised a total of 37 individual sediment cores, obtained within 
13 transects perpendicular to the stream. The transects were labelled OA, A, AX, B, BX, BY, 
C, D, E, F, J, K, and L. Approximate sampling locations are presented on the site plan in Figure 1. 

Cores from transects A-F and J-L were obtained during Phase 1 of sampling, performed 
between 30 May and 5 June 2005. Cores from transects OA, AX, BX, and BY were obtained 
during Phase 2 of sampling, performed on 13 and 14 July 2005. 

Within each transect, an attempt was made to collect samples from three locations equally 
spaced across the stream. Such a pattern was successfully followed in transects C, D, F, and J. 
In each of transects OA, A, and AX the samples were collected at three locations spaced out at 
approximately 10-m intervals along the stream, due to a limited stream width (3-5 m) and dense 
riparian vegetation on the banks. In transects B and E, two samples were taken across the 
stream and the third sample approximately 10 m downstream, due to insufficient sediment 
depth on the outer side of the stream bend. In transects BX, BY, and L the samples were 
collected at three locations along the centreline of the stream, spaced out at approximately 10 m 
intervals, due to insufficient sediment deposits on the sides of the stream. In transect K only 
one sample was collected due to insufficient sediment deposits within 20 m of the designated 
transect (with the exclusion of one location, the stream bed was composed mainly of gravel and 
boulders). 

The depths of retrieved sediment layers varied between the sampling locations from 0.10 to 
0.65 m. A list of the sampling locations for measurement of the horizontal extent of 
contamination ('ordinary transects'), incorporating the GPS co-ordinates and the maximum 
sediment sampling depth, is presented in Table 1. 

The content of each core (or multiple cores obtained from the same sampling location) was used 
to form individual samples. The samples were labelled with a lab series number, 05:115/, or 
05:140/ (referring to Phase 1 or Phase 2 sampling, respectively), followed by the sampling 
location code (i.e. OAl, Al, A2, etc.) 
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4 ~aborafory Testing Regime 
The laboratory testing programme comprised a series of chemical and geotechnical analyses. 
The testing schedule was established in close co-operation with the GWRC. CO-ordina%ii,of 
the analyses was managed by Beca. 

Chemical laboratory testing was subcontracted to Environmental Laboratory Services Ltd (ELS) 
in Lower Hutt. For most of the organic analysis the samples were forwarded by ELS to 
AgriQuality Ltd (AgriQuality) in Lower Hutt, and Auckland. For total organic carbon (TOC) 
analysis the samples were forwarded by ELS to Landcare Research New Zealand Ltd (Landcare 
Research) in Palmerston North. Instructions for the laboratory analysis were provided in a series 
of Chain of Ctatody forms. Copies of the Chain ofcustody forms are attached in Appendix 4. 

Geotechnical testing was performed by EGL in Auckland. 

4.1 Stream Sediment Samples 
Individual sediment samples from 12 'ordinary transects' (OA, A, AX, B, EX, BY, C, D, E, F, J, 
and L) were composited "by transect" prior to sampling. Equal portions (weight to weight) of 
two or three samples from the sampling locations within the same transect were combined at 
the laboratory prior to testing. In transect K the sample was obtained only from one location, 
therefore that sample was subsequently tested without compositing. In total, 13 samples were 
tested for selected heavy metals (total copper, lead and zinc) to trace level. The composites 
from transects OA, AX, BX, and BY were also tested for arsenic, cadmium, mercury (total, trace 
level), and DDT. The composites from transects C and J were tested for DDT and TPH. 
Additionally, the composites from transects C, D, E, and F were subjected to the toxicity 
characteristic leaching procedure (TCLP), followed by the analysis of the leachates for arsenic, 
cadmium, copper, lead, mercury, zinc, and DDT. The TCLP was also performed on the 
composite sample from transect J, and it was followed by testing of copper, lead and zinc in the 
leachate. The testing schedule for the samples from the 'ordinary transects' is summarised in 
Table 5. 

Table 5 Summary of Testing Schedule for Composite Sediment Samples 
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All individual sediment samples from 'cross-shaped' transects (44 samples in total), were tested 
for copper, lead and zinc (total, trace level). 

Analytical results have been summarised in Tables 7-11 in Section 5. Copies of the analytical 
reports from ELS and AgriQuality are attached in Appendix 5. 

Geotechnical testing was performed by EGL, and included a particle size distribution test 
(grading) by hydrometer method ASTM D422-63. The standard method was modified by 
substituting the dispersing agent with distilled water. The tests were conducted on 21 samples 
from the 'cross-shaped' transects G, H, and I. Most of these samples were formed by 
compositing individual-depth samples from the same location (GI, G2, G3, G4, G5, G6, G7, HI, 
H2, H6, H7,11,12,13,14,15,16, and 17). Equal portions (weight/weight) of two or three samples 
from the same location were combined at the lab prior to testing. Only one sample was 
collected at each of locations H3, H4, and H5, therefore the particle size distribution tests were 
performed on those individual samples. 

A summary of the particle size distribution results is presented in Table 12 in Section 5. A copy 
of the geotechnical testing report from EGL is attached in Appendix 6. 

4.2 Test Pit Soil Samples 
Soil samples were referred to ELS for chemical laboratory testing. Individual soil samples from 
nine test pits (TP1-9) were composited 'by test pit' prior to testing. Due to apparent 
contamination of the deeper layers of the soil in test pit TPlO (noted during sampling), only two 
subsurface samples from test pit TPlO were composited, while the other two samples (from 
greater depths) were analysed individually. The testing suite included the following 
parameters: 

5 pH; 

m Selected metals ('total' trace arsenic, cadmium, chromium, cobalt, copper, lead, mercury, 
nickel, and zinc); 

Total petroleum hydrocarbons (TPH); and 

m Semi volatile organic compounds (SVOC). 
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