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Appendix D:

Chain of Custody Forms



¢ . Hill Laboratories

A~ TRIED, TESTED AND TRUSTED
Quote No 67532
Primary Contact Oliver Bone 245579
Submitted By  Ruth Hughes 222585
Client Name 4SIGHT Consulting Limited 95478
Address PO Box 911310, Victoria Street West

Auckland 1142
Phone 09 303 0311 Mobile
Email
Charge To 4SIGHT Consulting Limited 95478

client Reference AA1146 Stormwater - Quarterly

OrderNo

Results To

Please refer to the Quote for a list of the Default Report Recipients

D Email Other

[ ] Other

Quoted Sample Types

R J Hill Laboratories Limited
28 Duke Street Frankton 3204

Private Bag 3205
Hamilton 3240 New Zealand

=

Office use only

T 0508 HILL LAB (44 555 22) (Job No)
T +64 7 858 2000
E mail@hill-labs.co.nz
W www.hill-laboratories.com
Sent to Date & Time:
Hill Laboratories
D Tick if you require COC Name:
to be emailed back Signature:
Received at Date & Time:
Hill Laboratories
Name:
Signature:
Condition Temp:

[ ] RoomTemp [ | Chilled [ | Frozen

[] Sample & Analysis details checked

Signature:

Priority [ ] Low [ Normal ] High

D Urgent (ASAP, extra charge applies, please contact lab first)

NOTE: The estimated turnaround time for the types and number of samples
and analyses specified on this quote is by 4:30 pm, 5 working days following the
day of receipt of the samples at the laboratory.

Requested Reporting Date:

Surface Water (sw), Saline (sa

No.  Sample Name Sample Date/Time Sample Type Tests Required
. TOC, CODTt, Turb, SS, Tan, pH, VSS, CuDt,
1 |SLY MH1 - Pipe SW PbDt, ZnDt, TPHHS C7-9
. TOC, CODTt, Turb, SS, Tan, pH, VSS, CuDt,

2 |SLY MH11 - Pipe SW PbDt, ZnDt, TPHHS_C7-9

3 SLY MH1 - Mixing Zone Sal TurbSal, Sal, SSsal, CuDXuSal, PbDuSal,
Site 1 Surface ZnDXuSal

4 SLY MH1 - Mixing Zone Sal TurbSal, Sal, SSsal, CuDXuSal, PbDuSal,
Site 2 Surface ZnDXuSal

5 SLY MH1 - Mixing Zone Sal TurbSal, Sal, SSsal, CuDXuSal, PbDuSal,
Site 3 Surface ZnDXuSal

6 SLY MH11 - Mixing Zone Sal TurbSal, Sal, SSsal, CuDXuSal, PbDuSal,
Site 1 Surface ZnDXuSal

7 SLY MH11 - Mixing Zone Sal TurbSal, Sal, SSsal, CuDXuSal, PbDuSal,
Site 2 Surface ZnDXuSal

8 SLY MH11 - Mixing Sal TurbSal, Sal, SSsal, CuDXuSal, PbDuSal,
Zone Site 3 Surface ZnDXuSal
SLY MH1 Site 1- Mixing

9 Zone Composite Sal Tan, pHsal
SLY MH11 Site 1 Mixing

10 Zone Composite Sal Tan, pHsal




No.  Sample Name Sample Date/Time Sample Type Tests Required

11 |37 M g"ggt”hg Zone Sal ICPminD, TurbSal, Sal, SSsal, CuDXuSal
12 |37 M g"ggt”hg Zone Sal ICPminD, TurbSal, Sal, SSsal, CuDXuSal
13 |3V M1 - Background Sal ICPminD, TurbSal, Sal, SSsal, CuDXuSal
14 |3V M1 - Background Sal ICPminD, TurbSal, Sal, SSsal, CuDXuSal
15 | 3L Mt - Background Sal ICPminD, TurbSal, Sal, SSsal, CuDXuSal
16 |3 o - Background sal ICPminD, TurbSal, Sal, SSsal, CuDXuSal
17 |30 MH1° - Sackground sal ICPminD, TurbSal, Sal, SSsal, CuDXuSal
18 | SLY MH9 SW ICPmInD, SS, pH, CuDt

19 | SLY Pst DSD SW ICPmInD, SS, pH, CuDt

20 |SLY Kaiti Beach Rd sW SS, pH, CuDt, PbDt, ZnDt

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Hill Laboratories Analysis Request Form for Quote 67532

Page 2 of 2




¢ . Hill Laboratories

A~ TRIED, TESTED AND TRUSTED
Quote No 79937
Primary Contact Oliver Bone 245579
Submitted By  Ruth Hughes 222585
Client Name 4SIGHT Consulting Limited 95478
Address PO Box 911310, Victoria Street West

Auckland 1142
Phone 09 303 0311 Mobile
Email
Charge To 4SIGHT Consulting Limited 95478

client Reference AA1146 Stormwater Monthly

OrderNo

Results To

Please refer to the Quote for a list of the Default Report Recipients

D Email Other

[ ] Other

Quoted Sample Types

R J Hill Laboratories Limited
28 Duke Street Frankton 3204

Private Bag 3205
Hamilton 3240 New Zealand Office use onIy
T 0508 HILL LAB (44 555 22) (Job No)

T +64 7 858 2000
E mail@hill-labs.co.nz
W www.hill-laboratories.com

Sent to Date & Time:
Hill Laboratories
D Tick if you require COC Narme:
to be emailed back Signature:
Received at Date & Time:
Hill Laboratories
Name:
Signature:
Condition Temp:

[ ] RoomTemp [ | Chilled [ | Frozen

[] Sample & Analysis details checked

Signature:

Priority [ ] Low [ Normal ] High

D Urgent (ASAP, extra charge applies, please contact lab first)

NOTE: The estimated turnaround time for the types and number of samples
and analyses specified on this quote is by 4:30 pm, 5 working days following the
day of receipt of the samples at the laboratory.

Requested Reporting Date:

Surface Water (sw), Saline (sa

No. Sample Name Sample Date/Time Sample Type Tests Required
1 |SLY MH1 - Pipe swW Turb, SS, VSS
2 |SLY MH11 - Pipe swW Turb, SS, VSS
3 |o-) Mt - Mixing Zone Sal TurbSal, Sal, SSsal
g |S-Y 1 - Mixing Zone Sal TurbSal, Sal, SSsal
5 |o-) Mot - Mixing Zone Sal TurbSal, Sal, SSsal
6 ghzmé -Dl\gir;(tirr\]g Zone Sal TurbSal, Sal, SSsal
7 gh:éwl\:lﬂd -Dl\gir;(tirr\]g Zone Sal TurbSal, Sal, SSsal
8 %:e'\gl:{stﬂriggg Sal TurbSal, Sal, SSsal
9 g:;: QA;IJ;E;CI\eAixing Zone Sal TurbSal, Sal, SSsal
10 | 3Y M7 - Mixing Zone Sal TurbSal, Sal, SSsal




No. Sample Name Sample Date/Time Sample Type Tests Required

19 | 3L Mt - Background Sal TurbSal, Sal, SSsal
12 | 317 M1 - Background Sal TurbSal, Sal, SSsal
13 |37 M1 - Background Sal TurbSal, Sal, SSsal
14 | oY Vi - Background sal TurbSal, Sal, SSsal
15 | oLY M1 - Background sal TurbSal, Sal, SSsal
16 |SLY MH9 SW ss

17 |SLY Pst DSD SW ss

18 |SLY Kaiti Beach Road SW SS

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Hill Laboratories Analysis Request Form for Quote 79937

Page 2 of 2
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Appendix E:

Sampling Bottle Guide



E.1 Quarterly Sampling

&S]

G

CONSULTING

BT

(Surface)

COC Form No. Eastland Port Site Bottles required
Number/Sample Name
1 SLY MH1 o[ x TOC125 (Unpreserved; Amber glass, Teflon lined lid, Container Size: 125
mL)
e[ 11 x TPH250 (Sulphuric acid pres; Amber glass, Teflon lined lid, Container Size:
250 mL)
e[ 1 x S100 (Sulphuric acid pres; Polyethylene, Container Size: 100 mL)
o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
2 Sl WAL, = AR Aoz ShiE 1l o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
& SE AR = WP AoE i 2 o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
2 SRR = PR Ao Shise & o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
9 SLY MH1 — Mixing Zone e[ 1 x UP250 (Unpreserved; Polyethylene, Container Size: 250 mL)
Composite being 1/3" each
Sites 1,2 & 3 (Surface)
L S Wl ;/lMdnélngtione SR o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
(Midideptti) Laboratory to filter, Container Size: 100 mL)
o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
1z SELAIFL ;/m”:jmg ione iz o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
(Mid depth) Laboratory to filter, Container Size: 100 mL)
o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
L Sl il —SBa;kground Sz o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
(Surface) Laboratory to filter, Container Size: 100 mL)
o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
= Sl yEAE —SBacfkground 2 o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
{Surface) Laboratory to filter, Container Size: 100 mL)
o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
15 SLY MH1 — Background Site 3

o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
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o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)

2 SLY MH11 e[ 1 x TOC125 (Unpreserved; Amber glass, Teflon lined lid, Container Size: 125
mL)
o[l x TPH250 (Sulphuric acid pres; Amber glass, Teflon lined lid, Container Size:
250 mL)
o[ 1 x S100 (Sulphuric acid pres; Polyethylene, Container Size: 100 mL)
e[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
g Sl L AL = LRt e ik o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
1 (Surface)
o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
v ST BRI = BT ZEne ST o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
2 (Surface)
o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
e SIB DAL = LTI e S o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
3 (Surface)
o[ 1 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
10 L MHll._ TR 2 o[ x UP250 (Unpreserved; Polyethylene, Container Size: 250 mL)
Composite (Surface)
1 B MHli —SBafckground S o[ 1 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
(Surface) Laboratory to filter, Container Size: 100 mL)
o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
L = MHl; —SBafckground Sz o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
{Surface) Laboratory to filter, Container Size: 100 mL)
o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
1 S5/ Ll o1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
o1 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
1 Sl P DY o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
o1 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)
20 SLY Kaiti Beach Road

o1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)

o[ 11 x NWU100 (Unpreserved; Polyethylene, rinsed with Type 1 water;
Laboratory to filter, Container Size: 100 mL)




E.2 Monthly Sampling

LSl
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TI

T

€OC Form No. Eastland Port Site Bottles required
Number/Sample Name
1 Sor bl o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
3 SLY MH1 — Mixing Zone Site 1 o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
& S50 WAL, = ARG Aoz Shie 2 o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
5 S ke = Ry Zewe e o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
1 AL = Mlxmg e o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Mid depth)
12 AL = Mlxmg MG D o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Mid depth)
13 SLY MH1 —Background Site 1 o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
14 SREMBIES R ackanatndEites o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
15 REMBIESEackenatndiiter o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
(Surface)
2 Sl o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
6 ST BRI = BT Zene ST o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
1 (Surface)
7 SLY MH11 — Mixing Zone Site o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
2 (Surface)
8 ST BRI = BT Zene ST o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
3 (Surface)
16 SLY MH11 — Background Site o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
1 (Surface)
17 SLY MH11 - Background Site o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
2 (Surface)
18 AL o[ x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
19 AL P D o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size: 1 L)
20 SLY Kaiti Beach Road

o[ 1 x UP1L (Unpreserved; Polyethylene, Container Size:

1L)
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Appendix F:

Guideline for Marine Sampling
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GUIDELINE FOR CARRYING OUT SOUTHERN LOG YARD STORMWATER AND
MARINE RECEIVING ENVIRONMENT SAMPLING

Prepared By Mark Poynter: 10 October 2016

This Guideline is intended to support the SOP’s and other Protocols established for Eastland Port Logyard Stormwater
sampling. Relevant SOPs and other Documents are listed at the end of this Guideline.

1.0Land (logyard) and marine (mixing zone and background) sampling are required. One objective of the sampling is
to relate concentrations of sampled contaminants in the logyard stormwater to concentrations at the mixing zone
boundary (see below), in order to understand the dilution achieved. The preference is for the logyard samples to
be collected first and the marine samples to be collected second from a small boat. Ideally the marine samples
should be collected within 30minutes of the logyard samples. Note there is a separate protocol which covers
sampling from a small boat. Anyone undertaking the boat work should be familiar with that Health and Safety
SOP.

2.JResources need to be well organised prior to sampling to achieve the above outcome. Personnel need to be
available to sample the logyard stormwater monitoring sites and be able to communicate with the personnel
collecting the marine samples. If the same people are collecting the logyard samples as the marine samples, then
before the logyard samples are collected, the boat needs to have been launched and all equipment loaded and
ready for immediate departure. In this case, a technician should remain with the boat while the other person
returns to the yard to collect the samples.

3.0In the boat, all sample containers and sampling equipment should be secure and have been prepared and located
so that it is available in the sequence it will be required. Labelling sample bottles, assembling samplers (secchi disk
and van dorn sampler) while ‘underway’ should be avoided if possible. Tracer dye should have been premixed
(about 3 tablespoons of dye powder to 5 litres of water should suffice but adjust strength as required after the
first sampling round) and dye powder thoroughly dissolved and be in a secure plastic screw top 2 or 5 litre
container.

4.[1Be careful with the dye and in particular the powder concentrate when mixing. It is non-toxic ‘Rhodomine’ dye but
makes a big mess if spilt. Be gloved up and in a location where splashes, drips and spill can be handled with plenty

of rinsing with water and washed away.

5.CEither way this monitoring requires either two or three people. The boat work requires two people and the logyard
sampling one person and whatever other people are required to facilitate access to the sampling points.

6.0Logyard sampling protocols are already established and are not covered further in this guideline.

7.0The marine sample collection can be organised in any sequence preferred by the sampler. The following is
suggested.
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Northern Discharge

8.1 Motor to the Northern Discharge sampling area, take a moment to note berthed ships, ship traffic and the
ability or any impediments to access the sampling locations. Sampling within 20m of a berthed vessel or
mooring hawsers is to be avoided for health and safety reasons.

9.0 Do thingsin a sequential and logical sequence and apply judgment as required.

10.0 Approach the northern stormwater discharge outlet point and release about 1 litre of the tracer dye into the
discharge plume, or as close to it as can be safely negotiated in the boat. Note that the dye tracer is simply
used as an indicator of the direction and relative dispersion of the surface field of stormwater. Watching this
dye disperse for a few minutes should give the observer a clear idea of the direction and dispersion of the
stormwater which has come from the pipe. If there is doubt, or the dye field is too light to easily track, then
the dye field can be seeded with more dye at any location.

11.1Samples are collected on an imaginary 50m radius ‘mixing zone edge’. This is an important concept and is a
boundary which is specifically mentioned in the resource consent. It is not critical if this is 45m or 55m but it
needs to be as close to 50m as the sampler can estimate by sight in the field. Normally this would be done by
establishing some land reference points beforehand, or it can be done by using a hand held GPS tracker.
Whatever the preference keep it simple and record how it was done. GPS fix the position of each sampled
location in any event and ensure that location data is filed with the other field data.

12.[0Based on the direction and dispersion of the dye field, the observer estimates where the stormwater field
would likely cross the mixing zone edge. It is not necessary that the observer/sampler waits until the dye field
actually crosses the mixing zone boundary 50m from the outlet point. That can be done but it unnecessarily
delays sampling for no particular advantage.

13.[J Based on that estimation, two surface samples will be collected within the field on the 50m radius line (these
represent the discharge stormwater concentration after reasonable mixing), and one sample from elsewhere
on the line but beyond the plume (this represents a ‘background’ condition but close to the outlet point).

14.00The location of these two samples within the stormwater field and the other sample is fluid and will depend on
the behaviour of the stormwater discharged (as indicated by the dye) on any particular day due to weather and
tide.

15.00 Two samples collected at depth can be at a predetermined mid depth. 4m depth is suggested. These samples
will still be on the notional 50m radius line and it is suggested they are also from within the arc of the
dispersing field. They will simply be mid depth samples from about the same locations as the two surface
samples.

16.00 Some judgement needs to be applied here depending on weather and wind conditions. If the dye is held close
to the quay wall due to ‘onshore ‘wind and appears to track as a very narrow band (maybe only a metre or so
wide) within the mixing zone and across the mixing zone edge, it may not be practical to collect two samples in
the field without in essence sampling the same location twice. In this situation collect one surface sample at
the probable location of the stormwater field, and one close to it but say 5-10m away, and one elsewhere as
described above. Alternatively, there may be occasions when the stormwater appears to be dispersing
throughout the entire mixing zone and is considered likely to cross the mixing zone boundary at more or less all
points. In that case just collect the 3 samples at equidistant points on the 50m radius boundary.

17.0 Having finished the mixing zone boundary sampling move to the three background sites within the port zone.
Only surface samples are required at those sites.
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Southern Discharge

18.00 This area will only be sampled by boat under very calm and safe sea conditions. These conditions should be
established and recorded beforehand.

19.00 The mixing zone radius for the southern discharge is 30m from the outlet point not 50m.

20.[1 Sampling for this site is to be done on a ‘do what you can’ basis, provided it is safe.

21.0 1t is not necessary to use the tracer day at this stormwater outlet site but this could still be done on some
occasions. That is a matter of discretion for the sampler.

22.[1 1t may be possible and preferred on some days when the sampling is coincident with a low tide, to sample the
mixing zone edge from the intertidal reef. In this case use of the Mighty Gripper might make collecting a
sample from the reef edge easier and safer. If possible this could be done from the rock platform on either side
of the natural channel which confines the discharge on low tide periods.
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Standard Operating Procedures
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Sample Handling, Shipment, Recordkeeping, and Chain-of-Custody
1.0 Purpose and Scope

110 The purpose of this standard operating procedure is to establish standard protocols for all field personnel for
use in maintaining field and sampling activity records, writing sample logs, labelling samples, ensuring that
proper sample custody procedures are utilized, and completing chain-of-custody/analytical request forms.

120 As guidance for specific activities, this procedure does not obviate the need for professional judgment.
Deviations from this procedure while planning or executing planned activities must be approved in accordance
with Program requirements for technical planning and review.

2.0 Safety

2100 Refer to site-specific Health and Safety Plan (HASP).

3.0 Terms and Definitions

310 Field Forms and Notes

Example field forms and notes are provided in their associated SOP and are to be completed for all sampling
events.

=[] Standard Operating Procedure #2 for Groundwater Gauging (for groundwater bores)
=[] Standard Operating Procedure #3 for Groundwater Sampling (for groundwater bores)
=[] Standard Operating Procedure #4 for Stormwater Sampling (for sump tile drainage)

=[] Standard Operating Procedure #5 for Surface Water Sampling (for stream)

3200 Chain-of-Custody

Chain-of-custody (COC) is documentation of the process of custody control. Custody control includes
possession of a sample from the time of its collection in the field to its receipt by the analytical laboratory, and
through analysis and storage prior to disposal.

4.0 Training and Qualifications

410 The Infrastructure Manager is responsible for determining which team members shall record information in the
field notes and for checking sample logbooks and COC forms to ensure compliance with these procedures.
The Infrastructure Manager shall review COC forms on a monthly basis at a minimum.

420 The Operations Manager is responsible for ensuring that all field personnel follow these procedures. The
Infrastructure Manager is responsible for verifying that the COC/analytical request forms have been
completed properly and match the sampling and analysis plan. The Infrastructure Manager is responsible for
notifying the laboratory in writing if analytical request changes are required as a corrective action.

I (O (IO O IROCTrd(T IO IO O T 2
O OOR OO 0 IO 0020100 O
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430 Allfield personnel are responsible for following these procedures while conducting sampling activities. Field
personnel are responsible for recording pertinent data into the logbook to satisfy project requirements and for
attesting to the accuracy of the entries by dated signature.

5.0 Sample Handling and Shipping
510  Sample Handling

Immediately following collection, label all samples as described in Section 6, below. The lids of the containers
shall not be sealed with duct tape, but shall be placed directly into self-sealing bags. Prior to shipping, wrap
glass sample containers on the sides, tops, and bottoms with bubble wrap or other appropriate padding and/or
surround them in cushioning material to prevent breakage during transport. Pack all glass containers for water
samples in an upright position,

Place the sample containers in an insulated chilly bin with frozen gel packs (e.g., “blue ice”) or ice in sealed
self-sealing bags. Samples should occupy the lower portion of the chilly bin, while the ice should occupy the
upper portion. Place an absorbent material (e.g., proper absorbent cloth material such as a Chucks wipe or
paper towels) on the bottom of the chilly bin to contain liquids in case of spillage. Leave as much air as
possible in the self-sealing bags to provide cushioning. Pack as required to avoid breakage of sample
containers.

Prior to shipment, replace the ice or cold packs in the chilly bins so that samples will be maintained as close to
4 degrees Celsius (°C) as possible from the time of collection through transport to the analytical laboratory.
Ship samples within 24 hours or on a schedule allowing the laboratory to meet holding times for analyses. The
procedures for maintaining sample temperatures at 4°C pertain to all field samples. Samples are typically
shipped to Hill Laboratories in Hamilton. Shipping address information is provided in Attachment 3.

If samples cannot be shipped the same day as they are collected, the chilly bin should not be sealed. The ice
should be replenished/replaced before shipping. In no event may samples be stored in a refrigerator that is
used for food; however, samples may be temporarily stored in a refrigerator that is clearly labelled “NOT FOR
FOOD’, or similar.

5200 Shipment

When a chilly bin is ready for shipment to the laboratory, place the chain-of-custody form inside a self-sealing
bag and tape it to the inside of the insulated chilly bin. Then, seal the chilly bin with waterproof tape and label
it with “Fragile,” “This-End-Up” (or directional arrows pointing up), or other appropriate notices. Tape any
drain plugs shut as well. Tape the address label to the top of the chilly bin.

6.0 Recordkeeping

This section provides standards for documenting field activities, labelling the samples, documenting sample
custody, and completing COC/analytical request forms. The standards presented in this section shall be
followed to ensure that samples collected are maintained for their intended purpose and that the conditions

I (O (IO O IROCTrd(T IO IO O T
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encountered during field activities are documented. The laboratory-provided COC form or computer-
generated COC (provided in Appendix A) shall be used.

6.100 Recordkeeping

The field forms and notes serve as the primary record of field activities. Make entries chronologically and in
sufficient detail to allow the writer or a knowledgeable reviewer to reconstruct each day's events. Field forms
such as ground-water sampling forms will also be used.

620 Sample Labelling

Affix a sample label with adhesive backing to each individual sample container. Record the following
information with a waterproof marker on each label:

=[] COC sample number;

=[] Date and time of collection;

=[] Sampler's initials; and

=[] Analysis to be performed on sample (if possible; there may not be adequate room on the label).

6.300 Custody Definition

For samples intended for analysis, sample custody procedures shall be followed through collection, transfer,
analysis, and disposal to ensure that the integrity of the samples is maintained. A description of sample
custody procedures is provided below.

640 Sample Collection Custody Procedures

A sample is considered to be in custody if one of the following conditions is met:

=[] ltis in one's actual physical possession or view;

=[] |tisin one's physical possession and has not been tampered with (i.e., it is under lock or official seal);
=[] |tis retained in a secured area with restricted access; or

=[] ltis placed in a container and secured with an official seal such that the sample cannot be reached
without breaking the seal.

Field personnel shall also log individual samples onto COC forms (laboratory-supplied or computer generated)
when a sample is collected. These forms may also serve as the request for analyses.

The field sampler(s) will also sign the COC form signifying that they were the personnel who collected the
samples. The COC form shall accompany the samples from the field to the laboratory. When a chilly bin is
ready for shipment to the analytical laboratory, the person delivering the samples for transport will sign and
indicate the date and time on the accompanying COC form.

The COC form shall be placed inside a self-sealing bag and taped to the inside lid of the chilly bin. Each chilly
bin must be associated with a unique COC form. Whenever a transfer of custody takes place, both parties
shall sign and date the accompanying COC forms. One exception is when the samples are shipped; the
delivery service personnel will not sign or receive a copy because they do not open the chilly bins. The
laboratory shall attach copies of the completed COC forms to the reports containing the results of the
analytical tests. Example COC forms are provided in Attachment 2 and the notes on the following page apply
to completing COC forms.
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Following are notes related to completing the COC form:

|

Comments: This area shall be used by the field team to communicate observations, potential hazards, or limitations that may
have occurred in the field or additional information regarding analysis (e.g., a specific metals list, samples expected to contain
high analyte concentrations). If a sample appears heavily contaminated, field staff must enter this information to alert the
aboratory.

Type of Containers: Write the type of container used (e.g., 1-liter glass amber, for a given parameter in that column).

Preservatives: Field personnel should indicate on the COC the correct preservative used for the analysis requested. Indicate
he pH of the sample (if tested) in case there are buffering conditions found in the sample matrix.

Eample Identification (ID) Number: This is typically a five-character alphanumeric identifier used by the contractor to identify
amples. The use of this identifier is important since the laboratories are restricted to the number of characters they are able to
use. Sample numbering shall be in accordance with the project-specific sampling and analysis plan.

Description (Sample ID): This name will be determined by the location and description of the sample, as described in the
project-specific sampling and analysis plan. This sample identification should not be submitted to the laboratory, but should be
eft blank. If a computer COC version is used, the sample identification can be input, but printed with this block black. A cross-
referenced list of the COC Sample Number and sample identification must be maintained separately.

Date Collected: Record the collection date in order to track the holding time of the sample. Note: For trip blanks, record the
date it was placed in company with samples.

Time Collected: When collecting samples, record the time the sample is first collected. Use of the 24-hour military clock will
avoid a.m. or p.m. designations (e.g., 1815 instead of 6:15 p.m.). Record local time; the laboratory is responsible for calculating
holding times to local time.

L.ab Quote Number: Number from the original lab quote.

Matrix/QC: Identify the matrix (e.g., water, soil, air, tissue, fresh water sediment, marine sediment, or product). If a sample is
expected to contain high analyte concentrations (e.g., a tank bottom sludge or distinct product layer), notify the laboratory in the
comment section. Mark an “X" for the sample(s) that have extra volume for laboratory QC matrix spike/matrix spike duplicate
MS/MSD) purposes. The sample provided for MS/MSD purposes is usually a field duplicate.

Analytical Parameters: Enter the parameter by analysis desired (e.g., BTEX, PAHs, etc.). Whenever practicable, list the
parameters as they appear in the laboratory subcontract to maintain consistency and avoid confusion.

f the COC does not have a specific box for number of sample containers, use the boxes below the analytical parameter, to
[dicate the number of containers collected for each parameter.

ampler’s Signature: The person who collected samples must sign here.

Relinquished By: The person who turned over the custody of the samples to a second party other than an express mail carrier,
such as FedEx or DHL, must sign and date here.

Received By: Typically, a representative of the receiving laboratory signs and dates here. Or, a field crew member who
delivered the samples in person from the field to the laboratory might sign here

Received By (Laboratory): This space is for the final destination (e.g., at a subcontracted laboratory). A representative of the
final destination (e.g., subcontracted laboratory) must sign and date here.

Lab No. and Questions: This box is to be filled in by the laboratory only.
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Total # of Containers: Sum the number of containers in that row.
Totals: Sum the number of containers in each column. Because COC forms contain different formats depending on who
produced the form, not all of the information listed above may be recorded; however, as much of this information as possible
shall be included.
7.0 Quality Control and Assurance
710 Recordkeeping, sample labelling, and chain-of-custody activities must incorporate quality control measures to
ensure accuracy and completeness.
720 Deviations from this procedure shall be documented in field records. Significant changes shall be approved by
the Infrastructure Manager.
8.0 Records, Data Analysis, Calculations
810 The COC/analytical request form shall be emailed from the laboratory to the Infrastructure Manager for
verification of accuracy. Field records are scanned and placed in the project file on the server. Any changes
to the analytical requests that are required shall be made in writing to the laboratory. The reason for the
change shall be included in the project files so that recurring problems can be easily identified.
8.201  Deviations from this procedure or the project-specific sampling and analysis plan shall be documented in the
records. Significant changes shall be approved by the Infrastructure Manager.
9.0 Attachments

OMOOR OO0 MO T (0201 017

Attachment 1 Example Shipping Label
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Hill Laboratories
ATTN: Sample Reception
1 Clyde Street
Hamilton East
HAMILTON 3216
Tel: 07 858 2000

Scion Laboratories
Attn: Murray Robinson
Te Papa Tipu Innovation Park
49 Sala Street,
ROTORUA 3010

Tel: +64 7 343 5899

Geotechnics
23 Morgan St,
Newmarket
AUCKLAND 1023

Tel: 09 362 1722
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STANDART OPERATING PROCEDURE

Stormwater Sampling

1.0 Purpose and Scope

1.1 This Standard Operating Procedure (SOP) provides guidance for collecting stormwater grab (also called dip)
samples. The scope of this SOP covers the collection of stormwater grab samples. The stormwater samples
may be collected from a variety of sources, including outfalls and manholes

1.2 As guidance for specific activities, this procedure does not obviate the need for professional judgment.
Deviations from this procedure while planning or executing planned activities must be approved in accordance
with Program requirements for technical planning and review.

2.0 Safety Requirements

The health and safety considerations for the work associated with this SOP, including both potential physical
and chemical hazards, will be addressed in the Sampling Contractor’s site-specific health and Safety Plan
(HASP) approved by EPL.

In no event are personnel to enter manholes or enter areas with unstable ground. Streams and rivers should
not be entered without specific safety precautions in place.

2.1 Physical Hazards Associated with Stormwater Sampling
=[] Use proper tools to lift manhole covers as back strain may result
=[] Use poles or similar to collect grab samples from depth within manholes
=[] Stay away from manhole edges and do not enter manholes

=[] Do not collect samples from outfalls where flooding is occurring or where footing is not secure.

3.0 Qualifications and Training:
3.1 Training and Qualifications

=[] The individual executing these procedures must have read, and be familiar with, the requirements of this
SOP.

3.2 Responsibilities:

=[] The Infrastructure Manager is responsible for ensuring that monitoring well sampling activities comply with
this procedure. The Infrastructure Manager is responsible for ensuring that all field-sampling personnel
involved in monitoring well sampling shall have the appropriate education, experience, and training to
perform their assigned tasks.

=[] The Infrastructure Manager is responsible for ensuring overall compliance with this procedure.

Stormwater Sampling
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=[] The Operations Manager is responsible for ensuring that all field sampling personnel follow these
procedures.

=[] Field sampling personnel are responsible for the implementation of this procedure.

=[] The field sampler and/or task manager is responsible for directly supervising the groundwater sampling
procedures to ensure that they are conducted according to this procedure and for recording all pertinent
data collected during sampling.

4.0 Procedure
4.1 Method Summary

Though it is not always feasible to collect discernable stormwater flows (discharges may be too shallow to
collect a sample with a sample bottle, for example), a grab sample can be taken from any of several possible
locations where water is flowing, including a pipe, swale or ditch. The site specific sampling plans and
consents detail the areas/outfalls to be sampled.

1.)OCollect sample in accordance with consent and management plan requirements (i.e., first flush,
composite, etc.). Before you go outside, write the name of the person collecting the sample and the date
the sample was collected on the collection bottle label.

2.)JPut on the clean gloves. This prevents the possibility of your fingers or hands accidentally contaminating
the sample. And when you remove the bottle's cap, be sure to place it on an uncontaminated surface (not
on the ground) to prevent cross-contamination.

3.)[Hold the bottle so the opening is facing upstream.

4.)[JTake care not to disturb the bottom of the stormwater flow, or walk in the discharge - both situations could
contaminate your sample. Collect the sample from as close to the middle of the stormwater flow as
possible; this provides the most representative sample of that discharge.

5.)Fill a decontaminated 0.5 L bottle with collected water and insert water quality metre (WQM) probes,
record reading of pH, temperature, conductivity, and dissolved oxygen as required per sample location.

6.)[Fill the lab’s collection bottle as instructed by the lab. When preservatives are present in the bottle, fill a
decontaminated container (see Standard Operating Procedure for Equipment Decontamination) from the
flowing water and use this to fill the laboratory-provided bottle. Be sure to handle the preservative
carefully; most are acids or bases and can cause skin or eye irritation if not handled correctly.

7.)000nce filled, cap the sample bottle, write the time the sample was collected and place it inside a re-
sealable plastic bag. Place the bag into a chilly bin and prepare the chilly bin for pickup or shipment to the
lab. Take notes about how the sampling event went, and record a photo to document the facility's
conditions. Detailed instructions are provided in the SOP: Sample Handling, Storage, and Shipping and
SOP: Sample Handling, Storage, Shipment, and Recordkeeping.

5.0 Quality Control and Assurance

Stormwater Sampling
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5.1 Field personnel will follow specific quality assurance (QA) guidelines as outlined in the project-specific scope
of works. The goal of the QA program should be to ensure precision, accuracy, representativeness,
completeness, and comparability in the project sampling program.

5.2 Quality control (QC) requirements for sample collection are dependent on project-specific sampling objectives.
The project-specific scope of works will provide requirements for sample preservation and holding times,
container types, sample packaging and shipment, as well as requirements for the collection of various QC
samples such as trip blanks, field blanks, equipment rinse blanks, and field duplicate samples. Typically,
duplicates are collected at a minimum rate of 10%.

6.0 Procedures, standards and references
SOP # 1: Recordkeeping, Sample Labelling, and Chain-of-Custody.
SOP # 6: Equipment Decontamination.

7.0 Attachments

Attachment 1 — Stormwater Sampling Form

Attachment 2 — Equipment Requirements

Stormwater Sampling
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Required Equipment

For each monitoring location, you will need:

o]

o]

o]

o |

o |

o |

o |

o]

o]

o]

One pair powder-free, disposable nitrile or latex gloves
One decontaminated bottle for collecting the sample
Laboratory-supplied bottles

Chilly bins for shipping the sample

Ice

Water Quality Metre (order from Geotechnics)

Zipper locking bags

Field Forms, pen & pencil, permanent marker.

One camera for a visual record of sampling conditions

Grab pole, zip ties, or similar equipment to reach sampling points.

Stormwater Sampling
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Purpose and Scope

This Standard Operating Procedure (SOP) describes methods of equipment decontamination, to be used for
activities where samples for chemical analysis are collected or where equipment will need to be cleaned before
leaving the site or before use in subsequent activities.

As guidance for specific activities, this procedure does not obviate the need for professional judgment.
Deviations from this procedure while planning or executing planned activities must be approved in accordance
with Program requirements for technical planning and review.

Safety Requirements

Typically, for equipment, a series of buckets are set up on a plastic-lined bermed area. Separate spray bottles
containing cleaning solvents as described in this procedure and distilled water or deionised are used for final
rinsing of equipment. Depending on the nature of the hazards and the site location, decontamination of heavy
equipment, such as augers, pump drop pipe, and vehicles, may be accomplished using a variety of techniques.

All Field Personnel responsible for equipment decontamination must adhere to the site-specific health and
safety plan (HASP) and must wear the personal protective equipment (PPE) specified in the Sampling
Contractor's site-specific HASP. Generally, this includes, at a minimum, steel-toed boots, safety glasses, hard
hats, and hearing protection (if heavy equipment is in operation). Nitrile and/or rubber gloves should also be
used during decontamination to prevent skin contact with decontamination fluids and contaminants.

In addition to the aforementioned precautions, the following sections describe safe work practices that will be
employed.

Chemical Hazards Associated with Equipment Decontamination

| Avoid skin contact with and/or incidental ingestion of decontamination solutions and water.

| Utilize PPE as specified in the site-specific HASP to maximize splash protection.

| Refer to material safety data sheets, safety personnel, and/or consult sampling personnel regarding
appropriate safety measures (i.e., handling, PPE including skin and respiratory).

| Take the necessary precautions when handling detergents and reagents.
Physical Hazards Associated with Equipment Decontamination

=[] To avoid possible back strain, it is recommended to raise the decontamination area approximately 0.5m
to 1m above ground level. Surfaces may become slippery when wet; use caution and clean up spills
immediately.

=[] To avoid heat stress, over exertion, and exhaustion, it is recommended to rotate equipment
decontamination among all site personnel.

=[] Take necessary precautions when handling field sampling equipment.

Equipment Decontamination
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3.0 Qualifications and Training:
3.1 Training and Qualifications

=[] The individual executing these procedures must have read, and be familiar with, the requirements of this
SOP.

3.2 Responsibilities:

=[] The Infrastructure Manager is responsible for ensuring that monitoring well sampling activities comply with
this procedure. The Infrastructure Manager is responsible for ensuring that all field-sampling personnel
involved in monitoring well sampling shall have the appropriate education, experience, and training to
perform their assigned tasks.

=[] The Infrastructure Manager is responsible for ensuring overall compliance with this procedure.

=[] The Operations Manager is responsible for ensuring that all field sampling personnel follow these
procedures.

=[] Field sampling personnel are responsible for the implementation of this procedure.

The field sampler and/or task manager is responsible for directly supervising the groundwater sampling
procedures to ensure that they are conducted according to this procedure and for recording all pertinent
data collected during sampling.

4.0 Required Equipment

The following equipment and supplies are required:
=[] Decon 90 or similar phosphate-free detergent

=[] Clean tap water

=] Distilled or deionised water

=[] Buckets

=[] Spray bottles

=[] Plastic sheeting or large rubbish bags

=[] Brushes (a toilet brush works well)

=[] Paper towels

=[] Aluminium foil or plastic (for wrapping clean equipment)

=1 Drums, buckets, or other suitable containers for waste containerisation

Personal protective equipment — nitrile and/or rubber gloves, safety glasses and/or face shield required:;
disposable coveralls may also be required, depending on contaminant(s)

Equipment Decontamination
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Pressure washer and material to construct bunded and lined area for containment of decontamination water
(for heavy equipment decontamination only)

5.0 Procedure
5.1 Method Summary

Decontamination of equipment used in soil/sediment sampling, groundwater monitoring, well drilling and well
development, as well as equipment used to sample groundwater, surface water, sediment, waste, asbestos,
and the unsaturated zone, is necessary to prevent cross-contamination and to maintain the highest integrity
possible in collected samples. Planning a decontamination program requires consideration of the following
factors:

=[] Location where the decontamination procedures will be conducted

=[] Types of equipment requiring decontamination

=[] Frequency of equipment decontamination

=[] Cleaning technique and types of cleaning solutions appropriate to the contaminants of concern

=[] Method for containing the residual contaminants and wash water from the decontamination process
=[] Use of a quality control measure to determine the effectiveness of the decontamination procedure

The following subsections describe standards for decontamination, including the frequency of
decontamination, cleaning solutions and techniques, containment of residual contaminants and cleaning
solutions, and effectiveness.

5.2 Decontamination Area

Select an appropriate location for the decontamination area at a site based on the ability to control access to
the area, the ability to control residual material removed from equipment, the need to store clean equipment,
and the ability to restrict access to the area being investigated. Locate the decontamination area an adequate
distance away and upwind from potential contaminant sources to avoid contamination of clean equipment

5.3 Types of Equipment

Decontamination of sampling equipment includes submersible pumps, bailers, interface probes, water level
meters, and peristaltic pumps. Other sampling equipment that requires decontamination includes, but is not
limited to, hand trowels, hand augers, slide hammer samplers, shovels, stainless-steel spoons and bowls, soil
sample liners and caps, wipe sampling templates, composite liquid waste samplers, and dippers.

Equipment with a porous surface, such as rope, cloth hoses, and wooden blocks, cannot be thoroughly
decontaminated and shall be properly disposed of after one use.

5.4 Frequency of Equipment Decontamination

Decontaminate down-hole drilling equipment and equipment used in monitoring well development and purging
prior to initial use and between each borehole or well. Initiate groundwater sampling by sampling groundwater

Equipment Decontamination
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from the monitoring well where the least contamination is suspected. Decontaminate groundwater, surface
water, and soil sampling devices prior to initial use and between collection of each sample to prevent the
possible introduction of contaminants into successive samples.

Cleaning Solutions and Techniques

A rinse decontamination procedure is acceptable for equipment such as bailers, water level meters, new and
re-used soil sample liners, and hand tools.

The decontamination procedure shall consist of the following:

1.)COWash with a non-phosphate detergent (Decon 90 or other suitable detergent) and potable water solution;
2.)Urinse with potable water;

3.)Urinse with deionized or distilled water; and

4.)spray with deionized or distilled water.

If possible, disassemble equipment prior to cleaning. Add a second wash at the beginning of the process if
equipment is very soiled. Rinses with nitric acid or laboratory-grade isopropyl alcohol may also be required,
depending on site-specific conditions and contaminants.

Decontaminating submersible pumps requires additional effort because internal surfaces become
contaminated during usage. Decontaminate these pumps by washing and rinsing the outside surfaces using
the procedure described for small equipment or by steam cleaning. Decontaminate the internal surfaces by
recirculating fluids through the pump while it is operating. This recirculation may be done using a relatively
long (typically 1m) large-diameter pipe (100mm or greater) equipped with a bottom cap. Fill the pipe with the
decontamination fluids, place the pump within the capped pipe, and operate the pump while recirculating the
fluids back into the pipe. The decontamination sequence shall include: (1) detergent and potable water;

(2) potable water rinse; (3) potable water rinse; and (4) deionized water rinse. Change the decontamination
fluids after each decontamination cycle.

Some decontamination solvents have health effects that must be considered. Decontamination water shall
consist of distilled or deionized water. Steam-distilled water shall not be used in the decontamination process
as this type of water usually contains elevated concentrations of metals. Decontamination solvents to be used
during field activities will be specified in the scope of works.

Rinse equipment used for measuring field parameters, such as pH (indicates the hydrogen ion concentration
— acidity or basicity), temperature, specific conductivity, and turbidity with deionized or distilled water after
each measurement.

Containment of Residual Contaminants and Cleaning Solutions

A decontamination program for equipment exposed to potentially hazardous materials requires a provision for
catchment and disposal of the contaminated material, cleaning solution, and wash water.

Equipment Decontamination
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When contaminated material and cleaning fluids must be contained from heavy equipment, such as drill rigs
and support vehicles, the area must be properly floored, preferably with a concrete pad that slopes toward a
sump pit. If a concrete pad is impractical, planking can be used to construct solid flooring that is then covered
by a nonporous surface and sloped toward a collection sump. If the decontamination area lacks a collection
sump, use plastic sheeting and blocks or other objects to create a bermed area for collection of equipment
decontamination water. Situate items, such as auger flights, which can be placed on metal stands or other
similar equipment, on this equipment during decontamination to prevent contact with fluids generated by
previous equipment decontamination. Store clean equipment in a separate location to prevent
recontamination. Collect decontamination fluids contained within the bermed area and store them in secured
containers as described below.

Use wash buckets or tubs to catch fluids from the decontamination of lighter-weight drilling equipment and
hand-held sampling devices. Collect the decontamination fluids and store them on site in secured containers
until their disposition is determined by laboratory analytical results. Label containers in and arrange for
appropriate disposal.

Quality Control and Assurance

A decontamination program must incorporate quality control measures to determine the effectiveness of
cleaning methods. Quality control measures typically include collection of equipment blank samples or wipe
testing. Equipment blanks consist of analyte-free water that has been poured over or through the sample
collection equipment after its final decontamination rinse. Wipe testing is performed by wiping a cloth over the
surface of the equipment after cleaning. These quality control measures provide "after-the fact" information
that may be useful in determining whether or not cleaning methods were effective in removing the
contaminants of concern.

Procedures, standards and references

Any project where sampling and analysis is performed shall be executed in accordance with an approved
scope of works. This procedure may be incorporated by reference or may be incorporated with modifications
described in the scope or HASP.

Deviations from this procedure or the sampling and analysis plan shall be documented in field records.
Significant changes shall be approved by the Infrastructure Manager.

Equipment Decontamination
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1.0 Purpose and Scope

This Standard Operating Procedure (SOP) is for the collection of water samples from streams,
rivers, lakes, ponds, lagoons, embayment’s, from a boat. It includes samples collected at the
surface and at depth.

As guidance for specific activities, this procedure does not obviate the need for professional
judgment. Deviations from this procedure while planning or executing planned activities must be
approved in accordance with Program requirements for technical planning and review.

This SOP sets a consistent protocol to ensure the quality of data collection—resulting in improved
uniformity, reproducibility, verifiability, and defensibility of the data.

2.0 Safety Requirements

When sampling, the person performing the sampling should be wearing a lifejacket and adequate
protective equipment and following appropriate boating safety procedures (See: Code of Practice
for Safe Use of Small Boats).

A detailed health and safety plan is required for all sampling works. Staff training is required to
help assure that sampling is conducted in a safe manner. Hazards, such as strong currents, can
lead to severe injury or death, so special precautions are required.

3.0 Qualifications and Training:

3.1 Training and Qualifications

The individual executing these procedures must have read, and be familiar with, the requirements
of this SOP and the Code of Practice for Safe Use of Small Boats.

3.2 Responsibilities:

The Infrastructure Manager is responsible for ensuring that sampling activities comply with this
procedure. The Infrastructure Manager is responsible for ensuring that all field-sampling
personnel involved shall have the appropriate education, experience, and training to perform
their assigned tasks.

The Infrastructure Manager is responsible for ensuring overall compliance with this procedure.

=] The Operations Manager is responsible for ensuring that all field sampling personnel follow
these procedures.

=] Field sampling personnel are responsible for the implementation of this procedure.

Collection of water samples from a boat
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4.0 Guidelines and Procedure
4.1 Method Summary
Sampling situations vary widely, and, therefore, no universal sampling procedure can be
recommended.
However, sampling of water from the above mentioned sources is generally accomplished
through the use of one of the following samplers or techniques:
=[] Dip/Mighty Gripper Sampler
=] Direct Method
=[] Van Dorn Sampler
These sampling techniques will allow for the collection of representative samples from the
majority of surface waters and at selected depths.
4.2 Preparation
1)[] Determine the extent of the sampling effort, the sampling methods to be employed, and which
equipment and supplies are needed.
2)U Obtain necessary sampling and monitoring equipment.
3)[] Decontaminate or pre-clean equipment, and ensure that it is in working order.
4)[] Prepare scheduling and coordinate with staff, clients, and regulatory agency, if appropriate.
5)] Perform a general site survey prior to site entry in accordance with the site-specific health and
safety plan.
6) If necessary, use anchored buoys to identify and mark sampling locations.
7)0 GPS fix the positions of sampling sites if required.
8)[1 Preferably, clearly pre-label sample bottles unless this can be done with dry hands on site.
9)[] Arrange sample containers in the order in which they will be collected.
4.3 Sampling Considerations
If surface water samples are required, direct dipping of the sample container into the water is
desirable. Ensure the sample is collected ‘up current’ or away from any water which may have
been influenced by the boat motor exhaust.
4.4 Sample Container Composition

Sample containers should be provided by the laboratory and be particular to the analyte(s) to be
measured (they may be glass, plastic or Teflon). For example, devices which are free of metal
surfaces should be used for collecting samples for metal analyses.

Collection of water samples from a boat
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4.5 Dip/Mighty Gripper Sampler

A dip sampler is useful for situations where a sample is to be recovered from a high sided boat, or
an outfall pipe or along a lagoon bank where direct access is limited and or for Health or Safety or
reasons of practicality, should not be collected by hand. The long handle on such a device allows
access from a discrete location. Sampling procedures are as follows:

1)[J Ensure that the sample container is pre labelled.
2)0 Assemble the device and ensure the sample container is securely affixed in the bottle grip-end.

3)[] Remove the sample container lid, being mindful that some laboratory sample bottles may
contain acid (but see also below). Where any containers are being used which contain acid,
ensure that appropriate Health and Safety protocols are applied.

4)[] Extend the device to the sample location and collect the sample being mindful of potential
contamination sources at the water surface, or, collect the sample in a separate container, pre
rinsed in the waters to be sampled, and then decant into the container supplied by the
laboratory.

5)[] Retrieve the sampler and replace the container lid, or transfer the sample to the appropriate
sample container as appropriate.

4.6 Direct Method

For streames, rivers, lakes, and other surface waters, the direct method may be utilised to collect
water samples from the surface. This method is not to be used for sampling contaminated
lagoons or other impoundments where contact with contaminants are a concern, unless
appropriate gloveware and applicable Health and Safety precautions are used.

Preferably, submerse the closed sample container, open the bottle/remove the cap, collect the
sample and then cap the bottle while sub-surface. The collection bottle may be rinsed two times
by the water body to be sampled at the sampling location. Avoiding entrain surface debris and
the boat exhaust water into the sampling zone.

When using the direct method, do not use pre-preserved sample bottles as the collection method.
This may dilute the concentration of preservative necessary for proper sample preservation.
Collect in a separate clean container as described above and decant into the container containing
the fixative.

4.7 Van Dorn Sampler

Van Dorn Samplers (Figure 1) are intended for shallow or deep waters. Van Dorn water sample
collections should be taken before any sampling procedure or activity that may disturb bottom
sediments to avoid increasing turbidity at the location. When discrete samples are desired from a
specific depth a Van Dorn sampler will be used according to the following instructions.

Collection of water samples from a boat
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=[] Open the Van Dorn water sampler by pulling the elastic bands and lids back and secure the
hooks.

=[] Make sure the mechanism is locked so that it will be released by the releasers weight.
=[] Make sure the drain valve is closed.

=[] Attach the free end of the messenger line to the boat.

=[] Rinse the open sampler by immersing it in the water column.

=[] Lower the sampler to the desired depth. Avoid bottom disturbance.

=] When the Van Dorn sampler is at the required depth, send down the messenger, closing the
sampling device.

=[] Retrieve the sampler and set on a clean flat surface in a horizontal position.
=[] Discharge the first 10-20 ml to clear any potential contamination on the valve.

=[] Transfer the sample to the appropriate sample container. The amount of water flowing
through the tubing can be adjusted by adjusting the air valve.

rope

messenger

drain valve
honizontal configuration vertical configuration

Figure 1: Van Dorn Sampler (Horizontal and Vertical Sampler)

4.8 Sample Preservation, Containers, Handling and Storage

Once samples have been collected, follow these procedures:

Collection of water samples from a boat
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=[] Transfer the sample(s) into suitable labelled sample containers.

=[] Fill a decontaminated 0.5 L bottle with collected water and insert water quality metre (WQM)
probes, record reading of pH, temperature, conductivity, and dissolved oxygen as required per
sample location

=[] Preserve the sample if appropriate, or use pre-preserved sample bottles.

=[] Cap the container, put it in a Ziploc plastic bag and place a chilly bin, cooled as appropriate.
=] Record all pertinent data in the site logbook or on a field data sheet.

=[] Rinse/Decontaminate all sampling equipment prior to the collection of further samples.

=[] On land, complete the chain of custody form.

See SOPs for Equipment Decontamination and for Sample Handling, Storage, and Recordkeeping,
and Recordkeeping, Sample labelling, and Chain of Custody.

4.9 Interferences and Potential Problems

There are two primary interferences or potential problems with surface water sampling. These
include cross-contamination of samples and improper sample collection.

Cross-contamination problems can be eliminated or minimised through the use of dedicated
sampling equipment. Always collect samples from low-contaminant to high-contaminant
concentration areas and decontaminate/rinse equipment between samples.

Improper sample collection can involve using contaminated equipment, disturbance of the stream
or impoundment substrate, and sampling in an obviously disturbed area.

Following proper decontamination procedures and minimising disturbance of the sample site will
eliminate these problems.

5.0 Quality Control and Assurance
Manufacturer's instructions, if any, for calibrating or maintaining the accuracy of the instrument
shall be followed.

6.0 Procedures, standards and references

SOP, Recordkeeping, Sample Labelling, and Chain-of-Custody.

SOP, Equipment Decontamination.

7.0 Equipment requirements
Equipment needed for collection of water samples includes:

=[] Dip/Mighty Dipper Sampler
=[] Water Quality Meter

Collection of water samples from a boat
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=[] Van Dorn Sampler, graduated line and messenger weight assembled
=] Labelled Sample collection bottles

=[] Self-sealing plastic bags

=[] Pre frozen chilli paks as appropriate

=[] Chilly bin(s)

=[] Chain of custody forms, field data sheets

=[] Decontamination equipment

=[] Maps/plot plan

=[] Safety equipment

=[] Camera

=[] Logbook/forms and waterproof pen

Collection of water samples from a boat
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Appendix D:

Photographs
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Photo 1: Manhole 1 (Photograph taken during sampling on 03/11/2021)
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Photo 2: Manhole 11 (Photograph taken during sampling on 03/11/2021)
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Photo 3: Manhole 9 (Photograph taken during sampling on 03/11/2021)
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Photo 4: Post DSD (Photograph taken during sampling on 03/11/2021)
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Photo 5: Kaiti Beach Rd (Photograph taken during sampling on 03/11/2021)
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Appendix E:

Field Sheets
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Appendix F:

Laboratory Analysis Reports



Customer:

Address:

Attention:

Eastland Port

1 Kaiti Beach Road

Gisborne, 4010

Marie Knue

Sample Type: Water

linnaeus

Analysis Report

Date Received:

Date Completed:

Purchase Order #:

3/11/2021 10:30 AM

10/11/2021 10:27 AM

2021004906 2021004907 2021004908 2021004909
Unit SLY MH1 SLY MH11 SLY Pst DSD SLY MH9
nits
3/11/2021 3/11/2021 3/11/2021 3/11/2021
8:35 8:21 8:10 8:47
Test
Site Visit Sampling Sampling Sampling Sampling
2021004910
SLY Kaiti Beach
Units Rd
3/11/2021
9:00
Test
Site Visit Sampling
Comments: These samples were also analysed byRJ Hill Laboratories. Please see attached

report.

Report ID: 2021111010280105

Page 1 of 2

Date Issued: 10/11/2021

Linnaeus, PO Box 1199, 4 Banks St, Gisborne 4040, New Zealand GST No. 125-375-855
Tel: +64 6 8678512 Freephone: 0800 254 662 Email: info@linnaeus.co.nz
www.linnaeus.co.nz




Test Standards:

Test Methodology
Site Visit *
Authorised By: Certified By:
Kyrste Barton Stephanie Brew
Laboratory Technician Water Chemistry KTP
BSc Biological Sciences Dipl. Biologist
: ,l'l [

Tests indicated as
not accredited are outside
the scope of the

The NZmark of competence  |aboratory's accreditation
Tohu Matatau Aotearoa

Methods marked with a * are not IANZ accredited.

This report shall not be reproduced except in full, without written approval of the laboratory.
“Detailed activity” stating the start and completion dates and times of individual tests have not been recorded on this report. This information is available upon request.

Report ID: 2021111010280105 Page 2 of 2 Date Issued: 10/11/2021

Linnaeus, PO Box 1199, 4 Banks St, Gisborne 4040, New Zealand GST No. 125-375-855
Tel: +64 6 8678512 Freephone: 0800 254 662 Email: info@linnaeus.co.nz
www.linnaeus.co.nz



linnaeus

Analysis Report

Customer: Eastland Port Date Received: 3/11/2021 10:30 AM
Address: 1 Kaiti Beach Road Date Completed: 10/11/2021 9:58 AM
Gisborne, 4010

Attention: Marie Knue Purchase Order #:

Sample Type: Water

Report ID: 2021111009584618 Page 1 of 3 Date Issued: 10/11/2021

Linnaeus, PO Box 1199, 4 Banks St, Gisborne 4040, New Zealand GST No. 125-375-855
Tel: +64 6 8678512 Freephone: 0800 254 662 Email: info@linnaeus.co.nz
www.linnaeus.co.nz



2021004911 2021004912 2021004913 2021004914
SLY MH1 - SLY MH1 - SLY MH1 - SLY MH1 -
. Mixing Zone Site [Mixing Zone Site [Mixing Zone Site [Mixing Zone Site
Units 1 Surface 2 Surface 3 Surface 4 Mid Depth
3/11/2021 3/11/2021 3/11/2021 3/11/2021
9:45 9:40 9:35 9:47
Test
pH - Water 8.0 8.1 8.0 8.1
Salinity ppt 32.2 33.3 33.3 32.6
Temperature on Site °C 14.3 15.1 15.1 15.1
2021004915 2021004916 2021004917 2021004918
SLY MH1 - SLY MH1 - Site SLY MH1 - SLY MH1 -
i Mixing Zone Site | 1 - Mixing Zone |Background Site |Background Site
Units 5 Mid Depth Composite 2 Surface 2 Surface
3/11/2021 3/11/2021 3/11/2021 3/11/2021
9:38 9:40 9:53 9:58
Test
pH - Water 8.1 8.0 8.1 8.0
Salinity ppt 32.9 32.8 34.5 26.9
Temperature on Site °C 15.2 15.0 15.0 15.1
2021004919
SLY MH1 -
i Background Site
Units 3 Surface
3/11/2021
10:06
Test
pH - Water 8.0
Salinity ppt 311
Temperature on Site °C 15.1
Comments:
Report ID: 2021111009584618 Page 2 of 3

Date Issued: 10/11/2021

Linnaeus, PO Box 1199, 4 Banks St, Gisborne 4040, New Zealand GST No. 125-375-855
Tel: +64 6 8678512 Freephone: 0800 254 662 Email: info@linnaeus.co.nz

www.linnaeus.co.nz



Test Standards:

Test Methodology
pH - Water APHA 23rd 4500-H+ B. Unless stated, measured
between 18-22°C
Salinity APHA 23rd Ed 2520 B
Temperature on Site APHA 23rd Ed 2550 B
Authorised By: Certified By:
Lucas Campton Stephanie Brew
Laboratory Technician Water Chemistry KTP
Bachelor Science Dipl. Biologist

||_ [

All tests reported
herein have been
performed in accordance

The NZ mark of competence with the Iaboratorg’s
Tohu Matatau Aotearoa scope of accreditation

Methods marked with a * are not IANZ accredited.

This report shall not be reproduced except in full, without written approval of the laboratory.
“Detailed activity” stating the start and completion dates and times of individual tests have not been recorded on this report. This information is available upon request.

Report ID: 2021111009584618 Page 3 of 3 Date Issued: 10/11/2021

Linnaeus, PO Box 1199, 4 Banks St, Gisborne 4040, New Zealand GST No. 125-375-855
Tel: +64 6 8678512 Freephone: 0800 254 662 Email: info@linnaeus.co.nz
www.linnaeus.co.nz



h’ [ [ ] . R L.
% Hill Laboratories :iisasimes, |t mom e wussz
4 Private Bag 3205 E il@hill-labs.co.
4 J TRIED, TESTED AND TRUSTED tonion ssionew zedand | W whlkatorsiatos.com
Certificate of Analysis Page 1 of 1

Client: | 4SIGHT Consulting Limited Lab No: 2755898 SPv1
Contact:| Marie Knue Date Received: 04-Nov-2021
C/- 4SIGHT Consulting Limited Date Reported: 08-Nov-2021
PO Box 402053 Quote No: 73295
Tutukaka 0153 Order No: AA1146
Client Reference: | AA1146-PSize-SLY
Submitted By: Stephanie Brew

Sample Type: Aqueous

Sample Name: SLY MH1 SLY MH11 SLY MH9 SLY PstDSD  SLY Kaiti Beach
03-Nov-2021 8:35 03-Nov-2021 8:21 03-Nov-2021 8:47 03-Nov-2021 8:10 Rd 03-Nov-2021
am am am am 9:00 am
Lab Number: 2755898.1 2755898.2 2755898.3 2755898.4 2755898.5
Particle size analysis* See attached See attached See attached See attached See attached
report report report report report

Analyst's Comments

¥ Analysis subcontracted to an external provider. Refer to the Summary of Methods section for more details.

Appendix No.1 - Waikato University Report

Summary of Methods

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis. A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.

Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Aqueous

Test Method Description Default Detection Limit [Sample No
Particle size analysis Malvern Laser Sizer particle size analysis from 0.05 microns to - 1-5

3.4 mm. Samples are measured in volume %. Subcontracted
to Earth Sciences Department, Waikato University, Hamilton.

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed on 08-Nov-2021. For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with
the customer. Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.

Ara Heron BSc (Tech)
Client Services Manager - Environmental

Lab No: 2755898-SPv1 Hill Laboratories Page 1 of 1
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Analysis - Under Malvern Instruments , , <™

Malvern

Measurement Details Measurement Details
Sample Name 2755898.1 Analysis Date Time 5/11/2021 2:13:05 PM
SOP File Name HydrolV.cfg Measurement Date Time 5/11/2021 2:13:05 PM
Lab Number 2021244/1 Result Source Measurement

Operator Name hharveyw

Analysis Result
Particle Name Water Concentration 0.0164 %
Particle Refractive Index 1.500 Span 5.046
Particle Absorption Index 0.010 Uniformity 1.816
Dispersant Name Water Specific Surface Area 1406 m*/kg
Dispersant Refractive Index 1.330 D [3,2] 4.27 pm
Scattering Model Mie D [4,3] 25.7 um
Analysis Model General Purpose Dv (10) 2.26 pm
Weighted Residual 0.31 % Dv (50) 11.3 um
Laser Obscuration 19.47 % Dv (90) 59.3 pm

Volume Below (10) pm 46.19 %
Volume Above (2.5) um 88.66 %

Frequency (compatible)
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Size Classes (um)
=== [675] 2755898.1-5/11/2021 2:13:05 PM
Result
Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under
0.0100 0.00 0.0597 0.00 0.357 0.98 213 9.27 12.7 53.68 76.0 92.98 454 100.00 2710 100.00
0.0114 0.00 0.0679 0.00 0.405 140 242 10.85 14.5 57.57 86.4 94.16 516 100.00 3080 100.00
0.0129 0.00 0.0771 0.00 0.460 1.90 2.75 12.78 16.4 61.37 98.1 95.13 586 100.00 3500 100.00
0.0147 0.00 0.0876 0.00 0.523 244 312 15.04 187 65.05 m 95.92 666 100.00
0.0167 0.00 0.0995 0.00 0.594 3.00 3.55 17.60 212 68.59 127 96.58 756 100.00
0.0189 0.00 0.113 0.00 0.675 3.55 4.03 2043 241 71.96 144 97.13 859 100.00
00215 0.00 0128 0.00 0767 407 458 23.52 274 75.16 163 97.63 976 100.00
0.0244 0.00 0.146 0.00 0.872 454 521 26.83 311 78.15 186 98.09 1110 100.00
0.0278 0.00 0.166 0.00 0.991 496 592 3035 353 80.94 211 98.53 1260 100.00
0.0315 0.00 0.188 0.00 113 538 6.72 34.04 40.1 83.52 240 98.95 1430 100.00
0.0358 0.00 0214 0.06 128 5.83 7.64 37.86 456 85.88 272 99.33 1630 100.00
0.0407 0.00 0.243 0.18 145 6.37 8.68 41.78 518 88.01 310 99.64 1850 100.00
0.0463 0.00 0276 0.36 1.65 7.08 9.86 45.74 589 89.91 352 99.87 2100 100.00
0.0526 0.00 0314 0.63 1.88 8.02 11.2 49.72 66.9 91.57 400 100.00 2390 100.00

LA Hill Labs 2021
Malvern

Malvern Instruments Ltd. Mastersizer - v3.81 Created: 16/06/2017
www.malvern.com Page 1 of 1 Printed: 5/11/2021 3:27 PM
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Analysis - Under Malvern Instruments , , <™

Malvern

Measurement Details Measurement Details
Sample Name 2755898.2 Analysis Date Time 5/11/2021 2:35:04 PM
SOP File Name HydrolV.cfg Measurement Date Time 5/11/2021 2:35:04 PM
Lab Number 2021244/2 Result Source Measurement

Operator Name hharveyw

Analysis Result
Particle Name Water Concentration 0.0131 %
Particle Refractive Index 1.500 Span 6.523
Particle Absorption Index 0.010 Uniformity 2.152
Dispersant Name Water Specific Surface Area 1269 m*/kg
Dispersant Refractive Index 1.330 D [3,2] 473 pm
Scattering Model Mie D [4,3] 314 um
Analysis Model General Purpose Dv (10) 2.40 pm
Weighted Residual 0.27 % Dv (50) 12.1 pm
Laser Obscuration 15.36 % Dv (90) 81.2 pm

Volume Below (10) pm 44.39 %
Volume Above (2.5) pm 89.41 %

Frequency (compatible)
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=== [681] 2755898.2-5/11/2021 2:35:04 PM
Result
Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under
0.0100 0.00 0.0597 0.00 0.357 049 213 8.57 12.7 51.54 76.0 89.13 454 99.90 2710 100.00
0.0114 0.00 0.0679 0.00 0.405 0.85 242 10.11 14.5 55.24 86.4 90.81 516 100.00 3080 100.00
0.0129 0.00 0.0771 0.00 0.460 132 2.75 12.02 16.4 58.83 98.1 92.34 586 100.00 3500 100.00
0.0147 0.00 0.0876 0.00 0.523 1.88 312 14.25 187 62.29 m 93.72 666 100.00
0.0167 0.00 0.0995 0.00 0.594 248 3.55 16.76 212 65.57 127 94.91 756 100.00
0.0189 0.00 0.113 0.00 0.675 3.09 4.03 19.54 241 68.68 144 95.91 859 100.00
0.0215 0.00 0.128 0.00 0.767 367 4.58 22.54 274 71.58 163 96.74 976 100.00
0.0244 0.00 0.146 0.00 0.872 4.19 5.21 25.75 311 74.29 186 97.41 1110 100.00
0.0278 0.00 0.166 0.00 0.991 463 5.92 29.15 353 76.81 211 97.96 1260 100.00
0.0315 0.00 0.188 0.00 113 5.02 6.72 3271 40.1 7917 240 9843 1430 100.00
0.0358 0.00 0214 0.00 128 541 7.64 36.39 456 81.38 272 98.83 1630 100.00
0.0407 0.00 0.243 0.00 145 5.87 8.68 40.15 518 83.46 310 99.19 1850 100.00
0.0463 0.00 0276 0.08 1.65 6.50 9.86 43.96 589 85.45 352 99.49 2100 100.00
0.0526 0.00 0314 0.24 1.88 737 11.2 47.77 66.9 87.34 400 99.73 2390 100.00

LA Hill Labs 2021
Malvern

Malvern Instruments Ltd. Mastersizer - v3.81 Created: 16/06/2017
www.malvern.com Page 1 of 1 Printed: 5/11/2021 3:27 PM
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Analysis - Under Malvern Instruments , , <™

Malvern

Measurement Details Measurement Details
Sample Name 2755898.3 Analysis Date Time 5/11/2021 2:53:07 PM
SOP File Name HydrolV.cfg Measurement Date Time 5/11/2021 2:53:07 PM
Lab Number 2021244/3 Result Source Measurement

Operator Name hharveyw

Analysis Result
Particle Name Water Concentration 0.0159 %
Particle Refractive Index 1.500 Span 6.538
Particle Absorption Index 0.010 Uniformity 1.995
Dispersant Name Water Specific Surface Area 1091 m%/kg
Dispersant Refractive Index 1.330 D [3,2] 5.50 pm
Scattering Model Mie D [4,3] 43.7 um
Analysis Model General Purpose Dv (10) 2.65 pm
Weighted Residual 0.40 % Dv (50) 18.2 pm
Laser Obscuration 15.62 % Dv (90) 122 pym

Volume Below (10) pm 35.04 %
Volume Above (2.5) um 90.68 %

Frequency (compatible)
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== [682] 2755898.3-5/11/2021 2:53:07 PM
Result
Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under
0.0100 0.00 0.0597 0.00 0.357 046 213 773 12.7 40.97 76.0 82.38 454 100.00 2710 100.00
0.0114 0.00 0.0679 0.00 0.405 0.78 242 895 14.5 4417 86.4 84.64 516 100.00 3080 100.00
0.0129 0.00 0.0771 0.00 0.460 1.19 2.75 1040 16.4 47.39 98.1 86.76 586 100.00 3500 100.00
0.0147 0.00 0.0876 0.00 0.523 1.67 312 12.08 187 50.62 m 88.74 666 100.00
0.0167 0.00 0.0995 0.00 0.594 2.19 3.55 13.95 212 53.83 127 90.57 756 100.00
0.0189 0.00 0.113 0.00 0.675 273 4.03 16.01 241 57.02 144 92.25 859 100.00
0.0215 0.00 0.128 0.00 0.767 324 4.58 18.24 274 60.16 163 93.79 976 100.00
0.0244 0.00 0.146 0.00 0.872 3.7 5.21 20.63 311 63.25 186 95.18 1110 100.00
0.0278 0.00 0.166 0.00 0.991 413 5.92 23.18 353 66.26 211 96.43 1260 100.00
0.0315 0.00 0.188 0.00 113 453 6.72 25.88 40.1 69.20 240 97.53 1430 100.00
0.0358 0.00 0214 0.00 128 493 7.64 28.71 456 72.05 272 98.44 1630 100.00
0.0407 0.00 0.243 0.00 145 540 8.68 31.65 518 74.81 310 99.16 1850 100.00
0.0463 0.00 0276 0.08 1.65 599 9.86 34.69 589 7745 352 99.66 2100 100.00
0.0526 0.00 0314 023 1.88 6.76 11.2 37.80 66.9 79.98 400 99.94 2390 100.00

LA Hill Labs 2021
Malvern

Malvern Instruments Ltd. Mastersizer - v3.81 Created: 16/06/2017
www.malvern.com Page 1 of 1 Printed: 5/11/2021 3:27 PM
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Analysis - Under .

Malvern Instruments
Malvern

Measurement Details Measurement Details
Sample Name 27558984

SOP File Name HydrolV.cfg

Analysis Date Time 5/11/2021 3:07:57 PM
Measurement Date Time 5/11/2021 3:07:57 PM

Lab Number 2021244/4
Operator Name hharveyw

Analysis
Particle Name Water
Particle Refractive Index 1.500
Particle Absorption Index 0.010
Dispersant Name Water

Result Source Measurement

Result
Concentration 0.0152 %
Span 5.849
Uniformity 1.845
Specific Surface Area 932.2 m?/kg

Dispersant Refractive Index 1.330 D [3,2] 6.44 pm
D [4,3] 41.5 um
Dv (10) 2.96 pm
Dv (50) 18.3 um
Dv (90) 110 pm
Volume Below (10) pm 34.22 %
Volume Above (2.5) pum 92.07 %

Scattering Model Mie
Analysis Model General Purpose
Weighted Residual 0.39 %
Laser Obscuration 14.51 %

Frequency (compatible)
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=== [685] 2755898.4-5/11/2021 3:07:57 PM
Result
Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under
0.0100 0.00 0.0597 0.00 0.357 0.12 213 6.34 12.7 40.40 76.0 83.66 454 100.00 2710 100.00
0.0114 0.00 0.0679 0.00 0.405 031 242 7.56 14.5 4374 86.4 86.03 516 100.00 3080 100.00
0.0129 0.00 0.0771 0.00 0.460 0.60 2.75 9.02 16.4 47.10 98.1 88.20 586 100.00 3500 100.00
0.0147 0.00 0.0876 0.00 0.523 0.95 312 10.71 187 50.46 m 90.17 666 100.00
0.0167 0.00 0.0995 0.00 0.594 137 3.55 12.60 212 53.80 127 91.94 756 100.00
0.0189 0.00 0.113 0.00 0.675 1.81 4.03 14.69 241 57.10 144 93.49 859 100.00
0.0215 0.00 0.128 0.00 0.767 2.24 4.58 16.95 274 60.36 163 94.86 976 100.00
0.0244 0.00 0.146 0.00 0.872 2.64 5.21 19.39 311 63.55 186 96.05 1110 100.00
0.0278 0.00 0.166 0.00 0.991 3.00 5.92 21.99 353 66.68 211 97.09 1260 100.00
0.0315 0.00 0.188 0.00 113 333 6.72 24.75 40.1 69.74 240 97.98 1430 100.00
0.0358 0.00 0214 0.00 128 3.68 7.64 27.67 456 72.73 272 98.72 1630 100.00
0.0407 0.00 0.243 0.00 145 4.10 8.68 3071 518 75.63 310 99.30 1850 100.00
0.0463 0.00 0276 0.00 1.65 4.65 9.86 33.86 589 7843 352 99.70 2100 100.00
0.0526 0.00 0314 0.00 1.88 538 11.2 37.10 66.9 81.12 400 99.92 2390 100.00
LA Hill Labs 2021

Malvern

Malvern Instruments Ltd. Created: 16/06/2017

Printed: 5/11/2021 3:27 PM
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Analysis - Under Malvern Instruments , , <™

Malvern

Measurement Details Measurement Details
Sample Name 2755898.5 Analysis Date Time 5/11/2021 3:22:36 PM
SOP File Name HydrolV.cfg Measurement Date Time 5/11/2021 3:22:36 PM
Lab Number 2021244/5 Result Source Measurement

Operator Name hharveyw

Analysis Result
Particle Name Water Concentration 0.0166 %
Particle Refractive Index 1.500 Span 6.634
Particle Absorption Index 0.010 Uniformity 1.964
Dispersant Name Water Specific Surface Area 1076 m%/kg
Dispersant Refractive Index 1.330 D [3,2] 5.57 pm
Scattering Model Mie D [4,3] 39.9 um
Analysis Model General Purpose Dv (10) 2.79 pm
Weighted Residual 0.35 % Dv (50) 16.6 pm
Laser Obscuration 15.94 % Dv (90) 113 pm

Volume Below (10) pm 34.52 %
Volume Above (2.5) pm 91.13 %

Frequency (compatible)
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=== [690] 2755898.5-5/11/2021 3:22:36 PM
Result
Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under Size (um) % Volume Under
0.0100 0.00 0.0597 0.00 0.357 0.32 213 747 12.7 41.65 76.0 84.75 454 100.00 2710 100.00
0.0114 0.00 0.0679 0.00 0.405 0.63 242 8.54 14.5 45.67 86.4 86.52 516 100.00 3080 100.00
0.0129 0.00 0.0771 0.00 0.460 1.06 2.75 9.84 16.4 49.76 98.1 88.23 586 100.00 3500 100.00
0.0147 0.00 0.0876 0.00 0.523 1.58 312 11.34 187 53.85 m 89.88 666 100.00
0.0167 0.00 0.0995 0.00 0.594 2.16 3.55 13.04 212 57.85 127 91.46 756 100.00
0.0189 0.00 0.113 0.00 0.675 2.76 4.03 14.93 241 61.67 144 92.95 859 100.00
00215 0.00 0128 0.00 0767 334 458 1701 274 65.26 163 9435 976 100.00
0.0244 0.00 0.146 0.00 0.872 3.86 5.21 19.28 311 68.56 186 95.64 1110 100.00
0.0278 0.00 0.166 0.00 0.991 430 5.92 21.77 353 71.55 211 96.79 1260 100.00
0.0315 0.00 0.188 0.00 113 4.69 6.72 24.49 40.1 74.25 240 97.79 1430 100.00
0.0358 0.00 0214 0.00 128 5.05 7.64 27.45 456 76.69 272 98.62 1630 100.00
0.0407 0.00 0.243 0.00 145 546 8.68 30.66 518 78.92 310 99.25 1850 100.00
0.0463 0.00 0276 0.00 1.65 596 9.86 34.11 589 80.98 352 99.68 2100 100.00
0.0526 0.00 0314 0.1 1.88 6.62 11.2 37.78 66.9 82.91 400 99.91 2390 100.00

LA Hill Labs 2021
Malvern

Malvern Instruments Ltd. Mastersizer - v3.81 Created: 16/06/2017
www.malvern.com Page 1 of 1 Printed: 5/11/2021 3:27 PM



R J Hill Laboratories Limited | T 0508 HILL LAB (44 555 22)
(-/ ’ a O r a 0 r I e S 28 Duke Strest Frankton 3204 | T +64 7 858 2000

Private Bag 3205 E mail@hill-labs.co.nz

4 TR IED, TESTED AND TRUSTED Hamiton 3240 New Zealand | W www.hilllaboratories.com
Certificate of Analysis Page 1 of 4
Client: | 4SIGHT Consulting Limited Lab No: 2755956 SPv1
Contact: | Marie Knue Date Received: 04-Nov-2021
C/- 4SIGHT Consulting Limited Date Reported: 12-Nov-2021
PO Box 402053 Quote No: 67532
Tutukaka 0153 Order No: AA1146
Client Reference: | AA1146 Stormwater - Quarterly
Submitted By: Marie Knue
Sample Name: | SLY MH1 - Mixing SLY MH1 - Mixing SLY MH1 - Mixing SLY MH1 Site 1- SLY MH1 - Mixing
Zone Site 1 Zone Site 2 Zone Site 3 Mixing Zone Zone Site 4 Mid
Surface Surface Surface Composite Depth
Lab Number: 2755956.3 2755956.4 2755956.5 2755956.6 2755956.7
Individual Tests
Turbidity NTU 21 27 3.2 - 3.9
pH pH Units - - - 8.0 -
Salinity* 32 33 33 - 32
Total Suspended Solids g/m3 32 7 8 - 7
Dissolved Copper g/m3 0.0012 0.0013 0.0014 - <0.0010
Dissolved Lead g/m3 <0.0010 <0.0010 <0.0010 - -
Dissolved Zinc g/m3 0.005 < 0.004 < 0.004 - -
Tannin* g/m3 - - - 1.9# -
Sample Name: | SLY MH1 - Mixing ~ SLY MH1 - SLY MH1 - SLY MH1 -
Zone Site 5 Mid Background Site Background Site 2 Background Site
Depth 1 Surface Surface 3 Surface
Lab Number: 2755956.8 2755956.9 2755956.10 2755956.11
Individual Tests
Turbidity NTU 10.7 5.1 10.8 74 -
Salinity* 32 34 26 31 -
Total Suspended Solids g/m3 22 16 23 12 -
Dissolved Copper g/m3 <0.0010 <0.0010 <0.0010 <0.0010 -
Sample Name: | SLY MH1 - Pipe SLY MH11 - Pipe SLY MH9 SLY PstDSD SLY Kaiti Beach
Rd
Lab Number: 2755956.1 2755956.2 2755956.12 2755956.13 2755956.14
Individual Tests
Turbidity NTU 800 480 - - -
pH pH Units 6.6 6.4 6.6 6.6 7.0
Volatile Suspended Solids g/m3 181 136 - - -
Total Suspended Solids g/m3 630 400 610 1,100 420
Dissolved Copper g/m3 0.0145 0.0026 0.032 0.026 0.0039
Dissolved Lead g/m3 0.00012 0.00026 - - 0.00031
Dissolved Zinc g/m3 0.046 0.057 - - 0.0189
Chemical Oxygen Demand (COD) g Oy/m3 680 750 - - -
Total Organic Carbon (TOC) g/m3 176 280 - - -
Tannin g/m3 59 88 - - -

\‘““I"' "/' b 0T, This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents

New Zealand in the International Laboratory Accreditation Cooperation (ILAC). Through the ILAC

Mutual Recognition Arrangement (ILAC-MRA) this accreditation is internationally recognised.
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Sample Type: Aqueous

Sample Name: | SLY MH1 - Pipe SLY MH11 - Pipe SLY MH9 SLY PstDSD SLY Kaiti Beach
Rd
Lab Number: 2755956.1 2755956.2 2755956.12 2755956.13 2755956.14

Total Petroleum Hydrocarbons in Water
C7-C9 g/m3 <0.10 <0.10 - - -
C10-C14 g/m3 0.2 0.3 - - -
C15-C36 g/m3 0.9 1.2 - - -
Total hydrocarbons (C7 - C36) g/m3 1.2 1.5 - - -

2755956.1
SLY MH1 - Pipe
Client Chromatogram for TPH by FID

] 2755956.1 n.a. [manually integrated, 1 peak(s) manually assigned]
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2755956.2
SLY MH11 - Pipe

Client Chromatogram for TPH by FID

] 2755956.2 n.a. [manually integrated]
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Analyst's Comments

#1 Severe matrix interferences required that a dilution be performed prior to analysis , resulting in a detection limit higher
than that normally achieved for the Tannin analysis.

Summary of Methods

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis. A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.

Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Saline

Test Method Description Default Detection Limit |Sample No

Lab No: 2755956-SPv1 Hill Laboratories Page 2 of 4



Test

Method Description

Default Detection Limit

Sample No

Individual Tests

Turbidity

pH

Salinity*

Total Suspended Solids

Dissolved Copper

Dissolved Lead

Dissolved Zinc

Saline sample. Analysis by Turbidity meter. APHA 2130 B 23
ed. 2017 (modified).

Saline water, pH meter. APHA 4500-H* B 23 ed. 2017. Note:
It is not possible to achieve the APHA Maximum Storage
Recommendation for this test (15 min) when samples are
analysed upon receipt at the laboratory, and not in the field.
Samples and Standards are analysed at an equivalent laboratory
temperature (typically 18 to 22 °C). Temperature compensation
is used.

Conductivity Meter (WTW Cond 340i with nonlinear temperature
compensation according to EN 27 888). APHA 2520 B 23" ed.
2017.

Saline sample. Filtration using Whatman 934 AH, Advantec
GC-50 or equivalent filters (nominal pore size 1.2 - 1.5um),
gravimetric determination. APHA 2540 D (modified) 23 ed.
2017.

Filtered sample, ICP-MS, ultratrace. APHA 3125 B 23rd ed.
2017.

Filtered sample, ICP-MS, ultratrace level. APHA 3125 B 23 ed.
2017.

Filtered sample, ICP-MS with dynamic reaction cell, ultratrace.
APHA 3125 B 231 ed. 2017.

0.05 NTU

0.1 pH Units

0.2

3 g/md

0.0010 g/m3

0.0010 g/m3

0.004 g/m3

3-5, 7-11

6

3-5, 7-11

3-5, 7-11

3-5, 7-11

3-5

3-5

Test

Method Description

Default Detection Limit

Sample No

Individual Tests

Turbidity

pH

Volatile Suspended Solids

Total Suspended Solids

Filtration for dissolved metals analysis
Dissolved Copper

Dissolved Lead

Dissolved Zinc

Chemical Oxygen Demand (COD), trace

level
Total Organic Carbon (TOC)

Tannin

Analysis by Turbidity meter. APHA 2130 B 23rd ed. 2017
(modified).

pH meter. APHA 4500-H* B 23 ed. 2017. Note: It is not
possible to achieve the APHA Maximum Storage
Recommendation for this test (15 min) when samples are
analysed upon receipt at the laboratory, and not in the field.
Samples and Standards are analysed at an equivalent laboratory
temperature (typically 18 to 22 °C). Temperature compensation
is used.

Filtration (GF/C, 1.2 ym). Ashing 550°C, 30 min. Gravimetric.
APHA 2540 E (modified) 23 ed. 2017.

Filtration using W hatman 934 AH, Advantec GC-50 or
equivalent filters (nominal pore size 1.2 - 1.5uym), gravimetric
determination. APHA 2540 D (modified) 23" ed. 2017.

Sample filtration through 0.45um membrane filter and
preservation with nitric acid. APHA 3030 B 23 ed. 2017.

Filtered sample, ICP-MS, trace level. APHA 3125 B 2314 ed.
2017.

Filtered sample, ICP-MS, trace level. APHA 3125 B 2314 ed.
2017.

Filtered sample, ICP-MS, trace level. APHA 3125 B 23 ed.
2017.

Dichromate/sulphuric acid digestion in Hach tubes, colorimetry.
Trace Level method. APHA 5220 D 231 ed. 2017.

Supercritical persulphate oxidation, IR detection, for Total C.
Acidification, purging for Total Inorganic C. TOC = TC -TIC.The
uncertainty of the calculated result is a combination of the
uncertainties of the two analytical determinands in the
subtraction calculation. Where both determinands are similar in
magnitude, the calculated result has a significantly higher
uncertainty than would normally be achieved if one of the results
was significantly less than the other. In such cases, the
elevated uncertainty should be kept in mind when interpreting
the data. APHA 5310 C (modified) 23" ed. 2017.

Colorimetric with Folin phenol reagent, tannic acid used for
calibration. APHA 5550 B (modified) 23 ed. 2017.

0.05 NTU

0.1 pH Units

3 g/md

3 g/md

0.0005 g/m3

0.00010 g/m3

0.0010 g/m3
6 g Oy/m3

0.5 g/m3

0.10 g/m3

1-2

1-2,12-14

1-2

1-2,12-14

1-5, 7-14

1-2,12-14

1-2, 14

1-2, 14

1-2

1-2

1-2,6

Total Petroleum Hydrocarbons in Water

C7-C9

C10-C14

C15-C36

Solvent extraction, GC-FID analysis. In-house based on US
EPA 8015.

Solvent extraction, GC-FID analysis. In-house based on US
EPA 8015.

Solvent extraction, GC-FID analysis. In-house based on US
EPA 8015.

0.10 g/m3
0.2 g/m3

0.4 g/m3

Lab No: 2755956-SPv1

Hill Laboratories

Page 3 of 4




Sample Type: Aqueous

Test

Method Description

Default Detection Limit

Sample No

Total hydrocarbons (C7 - C36)

Calculation: Sum of carbon bands from C7 to C36. In-house
based on US EPA 8015.

0.7 g/m3

1-2

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Testing was completed between 05-Nov-2021 and 12-Nov-2021. For completion dates of individual analyses please contact the laboratory.

Samples are held at the laboratory after reporting for a length of time based on the stability of the samples and analytes being tested (considering any
preservation used), and the storage space available. Once the storage period is completed, the samples are discarded unless otherwise agreed with

the customer. Extended storage times may incur additional charges.

This certificate of analysis must not be reproduced, except in full, without the written consent of the signatory.

oy

Carole Rodgers-Carroll BA, NZCS

Client Services Manager - Environmental

Lab No:

2755956-SPv1

Hill Laboratories

Page 4 of 4
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Hill Laboratories

R J Hill Laboratories Limited Date Recv: 04-Nov-21 0538

TRIED, TESTED AND TRUSTED zouesiestamicn 20 27 3 5898

Private Bag 3205
Quote No 73295 Hamilton 3240, New Zealand

Recei .
Primary Contact Marie Knue 275741 ; 222872{3';_ 2%?)2 (44 555 22%
. |||
Submitted By W www.hill-laboratories.com 3127555007
Client Name 4S|GHT Consulting Limited 95478 :

Address PO Box 911310
Auckland 1142, New Zealand Sent to Date & Time: 3 | 2( (530
Phone 09 303 0311 Mobile Hill Laboratories e s
Name: S . [Zee iy

Email 7 Tick if you'require coc
Charge To 4SIGHT Consulting Limited osarg | CPeemaledback  Signature: S e
Client Reference AA1146-PSize-SLY Receivedat ~ Date8Time:

N . _Hill Laboratories e
Additional Client Ref ‘ - o Name:

Order No AA1148

Reports will be emailed to Primary Contact by default. :, Signa
Additional Reports will be sent as specified below. :

Email Primary Contact Email Submitter Email Client
[\ Email Other Sle ptww@ [[ufloens Covt#

Results To
s

Conditon
] Room Temp Chilled [ ] Frozen

Temp: ‘

. ieiacs o v B (o 3R
[ ]other R S N T 0% Sk Ve -2
- TR B 1] P~ v
Dates of testing are not routine'/y included in the Certificates of Analysis.
Please inform the laboratory if you would like this information reported.

=

"] Sample & Analysis details checked

‘Signamre: .

Priority Low Normal

|Urgent (ASAP, extra charge applies, please contact lab first )

Requested Reporting Date:

Quoted Sample Types

Surface Water (SURFACW|SW)

No. Sample Name Sample Date/Time Sample Type Tests Required

1 |SLY MH1 £ 9. SURFACWIS | psizel aser_subWai
2 |SLY MH11 920 S&JRFAC"V'S PSizeLaser_subWai
3 | SLY MH9 _ fup SURFACWIS |psizeL aser_subwa
4 | SLY PstDSD ‘:— mg;%_ \?\y RFACWIS PSizelLaser_subWai
5 |SLY Kaiti Beach Rd Z{; 9 oo \%JRFACW'S PSizeLaser_subWai
6

7

8

Hill Laboratories Analysis Request Form for Quote 73295 Page 1 of 1



Private Bag 3205 E mail@hill-labs.co.nz

TRIED, TES TED A ND TR US TED Hamilton 3240 New Zealand W www.hill-laboratories.com
Job Information Summary Page 1 of 1

(\A @ 4 R J Hill Laboratories Limited | T 0508 HILL LAB (44 555 22)
(/ - ’ a 0 r a to r I eS 28 Duke Street Frankton 3204 | T +64 7 858 2000
4 L..‘

Client: | 4SIGHT Consulting Limited Lab No: 2755898

Contact:  Marie Knue Date Registered: 04-Nov-2021 12:31 pm
C/- 4SIGHT Consulting Limited Priority: High
PO Box 402053 Quote No: 73295
Tutukaka 0153 Order No: AA1146

Client Reference: | AA1146-PSize-SLY
Add. Client Ref:
Submitted By: Stephanie Brew

Charge To: 4SIGHT Consulting Limited
Target Date: 18-Nov-2021 4:30 pm
No Sample Name Sample Type Containers Tests Requested
1 SLY MH1 03-Nov-2021 8:35 am Surface Water SubWaikato1Lup | Particle size analysis
2 SLY MH11 03-Nov-2021 8:21 am |Surface Water SubWaikato1Lup | Particle size analysis
3 SLY MH9 03-Nov-2021 8:47 am Surface Water SubWaikato1Lup | Particle size analysis
4 SLY Pst DSD 03-Nov-2021 8:10 Surface Water SubWaikato1Lup | Particle size analysis
am
5 SLY Kaiti Beach Rd 03-Nov-2021  |Surface Water SubWaikato1Lup | Particle size analysis
9:00 am

Summary of Methods

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis. A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.

Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Aqueous

Test Method Description Default Detection Limit |Sample No
Particle size analysis Malvern Laser Sizer particle size analysis from 0.05 microns - 1-5

to 3.4 mm. Samples are measured in volume %.
Subcontracted to Earth Sciences Department, Waikato
University, Hamilton.

Lab No: 2755898 Hill Laboratories Page 1 of 1



TRIED, TESTED AND TRUSTED
67532

i
Quote No

,Job No: Date Recv: 04-Nov-21 07:18

275 5956

Received by; Sarah Marsh

R J Hill Laboratories Limited
28 Duke Street Hamilton 3204
Private Bag 3205

Hamilton 3240, New Zealand

|
i
|
I
]
1
!
1
£
]
]
B
]

Primary Contact- Marie Knue 275741 ; 22287?;:- 2Lo?)§ (44509 , ”, m I( "I’ ” " “ m

; E  mail@hil-labs.co.nz 8127855561
Submitted By W www.hill-laboratories.com i
Client Name 4SIGHT Consulting Limited 95478
Address PO Box 911310

Auckland 1142, New Zealand Sent to
Phone 09 303 0311 Mobile Hill Laboratories
Email , if you require COC
Charge To 4SIGHT Consulting Limited os5a7g | [0Peemaledback Signature:
Client Reference AA1146 Stormwater - Quarterly ’ 'Re:":feiv, edat Daz‘e& Time:
 Hill Laboratories
Additional Client Ref - -
Order No AA1146 S"’ ; f .
; ; ; ghatbre.
Reports will be emailed to Primary Contact by default. ; : . i
Results To Additional Reports will be sent as specified below. ’ - dlt = : T
s S : on lon
|Email Primary Contact || Email Submitter | _| Email Client L -
Room Temp - Chrl!ed .Frozen -
| Email Other = \ L

Other » Sample&Analys,ts deta:schecked

Dates of testing are not routinely included in the Certificates of Analysis.
Please inform the laboratory if you would like this information reported

QPhone Mane on 020 4115 8065 if there are any issues.

Quoted Sample Types

Slgnature

Priority . Low Normal

Urgent (ASAF’7 extra charge applies, please contact lab first )

Requested Reporting Date:

Surface Water (SURFACW|SW);Seawater (SEAW|Sal)

No.  Sample Name Sample Date/Time Sample Type Tests Required
1 |SLY MH1 - Pipe §VURFACW|S -Igggt_linCD??'EHg?_Ean Turb, pH|W, VSS, CuDt,
2 |SLY MH11 - Pipe \?VURFACWIS g(g&_lin%?pr;tHg?—Jan Turb, pH|W, VSS, CuDt,
3 ;Ic;\n(eMSI-il‘[l}héiSir?gce SEAW|Sal 'IZ'Lrj]go)%jlsaSIal, SSsal, CuDXuSal, PbDuSal,
4 §l<;:1(eMSl_ilt:a -:Zl\gizirrfwgce SEAW|Sal ;zrggjlsaslal SSsal, CuDXuSal, PbDuSaI
5 glo-:eMSl_i!cl él\gia(ir?agce SEAW]Sal ;l:]go)?jls,aslal, 8Ssal, CuDXuSal, PbDuSal,
6 glo—IeMsl—ilt‘leu-SMlj)r(fi;ge SEAW|Sal ;m;g))fjgjal, SSsal, CuDXuSal, PbDuSal,
7 ;g:eMS'_il‘:;z-éwubr(figge SEAW]Sal ;Lrj]g))ialgasla!, SSsal, CuDXuSal, PbDuSal,
8 glc;:eMS'_iit1e13-S“£)fir:;ge SEAW]Sal ;ﬁgfjgjal’ SSsal, CuDXuSal, PbDuSal,

Hill Laboratories Analysis Request Form for Quote 67532

i
Page 10f 3



No. lSamp/e Name Sample Date/Time Sample Type Tests Required

SLY MH1 Site 1-

9 |Mixing Zone SEAW|Sal Tan, pHsal
Composite
SLY MH11 Site 1

10 |Mixing Zone SEAW|Sal Tan, pHsal
Composite
SLY MH1 - Mixing .

11 |Zone Site 4 Mid SEAW|Sal TurbSal, Sal, SSsal, CuDXuSal
Depth
SLY MH1 - Mixing

12 |Zone Site 5 Mid SEAW|Sal TurbSal, Sal, SSsal, CuDXuSal
Depth
SLY MH1 -

13 |Background Site 1 SEAW|Sal TurbSal, Sal, SSsal, CuDXuSal
Surface
SLY MH1 - - (

14 |Background Site 2 SEAW|Sal TurbSal, Sal, SSsal, CuDXuSal
Surface
SLY MH1 -

15 |Background Site 3 SEAW|Sal TurbSal, Sal, SSsal, CuDXuSal
Surface
SLY MH11 -

16 |Background Site 1 SEAW|Sal TurbSal, Sal, SSsal, CuDXuSal
Surface
SLY MH11 -

17 |Background Site 2 SEAW|Sal TurbSal, Sal, SSsal, CuDXuSal
Surface

18 |SLY MH9 OPIRFACWIS s, pHw, cupt

19 |sLy Pst DSD \?VURFACW‘S SS, pH|W, CuDt

20 |SLY Kaiti Beach Rd SURFACWIS 155, pHiw, cubt, PbDL, ZnDt

21

22

23

24

25

26

27

28

29

30

31

Hiil Laboratories Analysis Request Form for Quote 67532
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n ot @ ® R J Hill Laboratories Limited T 0508 HILL LAB (44 555 22)
“ ’ a Ora to rIeS 28 Duke Street Frankton 3204 | T +64 7 858 2000
7

4 ‘ Private Bag 3205 E mail@hill-labs.co.nz
e 4

4 TRIED, TES TED A ND TR US TED Hamilton 3240 New Zealand W www.hill-laboratories.com
Job Information Summary Page 1 of 3
Client: | 4SIGHT Consulting Limited Lab No: 2755956
Contact:  Marie Knue Date Registered: 04-Nov-2021 1:45 pm

C/- 4SIGHT Consulting Limited Priority: High

PO Box 402053 Quote No: 67532

Tutukaka 0153 Order No: AA1146

Client Reference: |AA1146 Stormwater - Quarterly
Add. Client Ref:
Submitted By: Marie Knue

Charge To: 4SIGHT Consulting Limited
Target Date: 11-Nov-2021 4:30 pm
No Sample Name Sample Type Containers Tests Requested
1 SLY MH1 - Pipe Surface Water UP1L, TPH250, Total Suspended Solids; Tannin; Total Organic
TOC125, S100, Carbon (TOC); Chemical Oxygen Demand (COD),
UPte100 trace level; Turbidity; pH; Volatile Suspended Solids;
Dissolved Copper; Dissolved Lead; Dissolved Zinc;
Total Petroleum Hydrocarbons in Water
2 SLY MH11 - Pipe Surface Water UP1L, TPH250, Total Suspended Solids; Tannin; Total Organic
TOC125, S100, Carbon (TOC); Chemical Oxygen Demand (COD),
UPte100 trace level; Turbidity; pH; Volatile Suspended Solids;
Dissolved Copper; Dissolved Lead; Dissolved Zinc;
Total Petroleum Hydrocarbons in Water
3 SLY MH1 - Mixing Zone Site 1 Saline UP1L, UPte100 Salinity; Total Suspended Solids; Turbidity; Dissolved
Surface Copper; Dissolved Lead; Dissolved Zinc
4 SLY MH1 - Mixing Zone Site 2 Saline UP1L, cUPte100 | Salinity; Total Suspended Solids; Turbidity; Dissolved
Surface Copper; Dissolved Lead; Dissolved Zinc
5 SLY MH1 - Mixing Zone Site 3 Saline UP1L, UPte100 Salinity; Total Suspended Solids; Turbidity; Dissolved
Surface Copper; Dissolved Lead; Dissolved Zinc
6 SLY MH1 Site 1- Mixing Zone Saline UP250 Tannin; pH
Composite
7 SLY MH1 - Mixing Zone Site 4 Mid |Saline UP1L, UPte100 Salinity; Total Suspended Solids; Minimum charge for
Depth dissolved ICP-MS analysis; Turbidity; Dissolved
Copper
8 SLY MH1 - Mixing Zone Site 5 Mid |Saline UP1L, UPte100 Salinity; Total Suspended Solids; Minimum charge for
Depth dissolved ICP-MS analysis; Turbidity; Dissolved
Copper
9 SLY MH1 - Background Site 1 Saline UP1L, UPte100 Salinity; Total Suspended Solids; Minimum charge for
Surface dissolved ICP-MS analysis; Turbidity; Dissolved
Copper
10 SLY MH1 - Background Site 2 Saline UP1L, UPte100 Salinity; Total Suspended Solids; Minimum charge for
Surface dissolved ICP-MS analysis; Turbidity; Dissolved
Copper
11 SLY MH1 - Background Site 3 Saline UP1L, UPte100 Salinity; Total Suspended Solids; Minimum charge for
Surface dissolved ICP-MS analysis; Turbidity; Dissolved
Copper
12 SLY MH9 Surface Water UP1L, UPte100 Total Suspended Solids; Minimum charge for
dissolved ICP-MS analysis; pH; Dissolved Copper
13 SLY Pst DSD Surface Water UP1L, UPte100 Total Suspended Solids; Minimum charge for
dissolved ICP-MS analysis; pH; Dissolved Copper
14 SLY Kaiti Beach Rd Surface Water UP1L, UPte100 Total Suspended Solids; pH; Dissolved Copper;
Dissolved Lead; Dissolved Zinc

Summary of Methods

The following table(s) gives a brief description of the methods used to conduct the analyses for this job. The detection limits given below are those attainable in a relatively simple matrix.
Detection limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions be performed during analysis. A detection limit range
indicates the lowest and highest detection limits in the associated suite of analytes. A full listing of compounds and detection limits are available from the laboratory upon request.

Unless otherwise indicated, analyses were performed at Hill Laboratories, 28 Duke Street, Frankton, Hamilton 3204.

Sample Type: Saline

Test Method Description Default Detection Limit |Sample No

Lab No: 2755956 Hill Laboratories Page 1 of 3



Sample Type: Saline

Test Method Description Default Detection Limit |Sample No

Individual Tests

Turbidity Saline sample. Analysis by Turbidity meter. APHA 2130 B 0.05 NTU 3-5, 7-11
23rd ed. 2017 (modified).

pH Saline water, pH meter. APHA 4500-H* B 231 ed. 2017. 0.1 pH Units 6

Note: It is not possible to achieve the APHA Maximum
Storage Recommendation for this test (15 min) when samples
are analysed upon receipt at the laboratory, and not in the
field. Samples and Standards are analysed at an equivalent
laboratory temperature (typically 18 to 22 °C). Temperature
compensation is used.

Salinity Conductivity Meter (WTW Cond 340i with nonlinear 0.2 3-5, 7-11
temperature compensation according to EN 27 888). APHA
2520 B 23 ed. 2017.

Total Suspended Solids Saline sample. Filtration using Whatman 934 AH, Advantec 3 g/m3 3-5, 7-11
GC-50 or equivalent filters (nominal pore size 1.2 - 1.5um),
gravimetric determination. APHA 2540 D (modified) 231 ed.

2017.

Dissolved Copper Filtered sample, ICP-MS, ultratrace. APHA 3125 B 23rd ed. 0.0010 g/m?3 3-5, 7-11
2017.

Dissolved Lead Filtered sample, ICP-MS, ultratrace level. APHA 3125 B 23 0.0010 g/m3 3-5
ed. 2017.

Dissolved Zinc Filtered sample, ICP-MS with dynamic reaction cell, ultratrace. 0.004 g/m3 3-5

APHA 3125 B 23 ed. 2017.

Sample Type: Aqueous

Test Method Description Default Detection Limit |Sample No

Individual Tests

Turbidity Analysis by Turbidity meter. APHA 2130 B 234 ed. 2017 0.05 NTU 1-2
(modified).

pH pH meter. APHA 4500-H* B 23 ed. 2017. Note: Itis not 0.1 pH Units 1-2,12-14

possible to achieve the APHA Maximum Storage
Recommendation for this test (15 min) when samples are
analysed upon receipt at the laboratory, and not in the field.
Samples and Standards are analysed at an equivalent
laboratory temperature (typically 18 to 22 °C). Temperature
compensation is used.

Volatile Suspended Solids Filtration (GF/C, 1.2 um). Ashing 550°C, 30 min. 3g/md 1-2
Gravimetric. APHA 2540 E (modified) 23 ed. 2017.
Total Suspended Solids Filtration using Whatman 934 AH, Advantec GC-50 or 3 g/md 1-2,12-14

equivalent filters (nominal pore size 1.2 - 1.5um), gravimetric
determination. APHA 2540 D (modified) 23 ed. 2017.

Filtration for dissolved metals analysis | Sample filtration through 0.45um membrane filter and - 1-5, 7-14
preservation with nitric acid. APHA 3030 B 23 ed. 2017.

Dissolved Copper Filtered sample, ICP-MS, trace level. APHA 3125 B 231 ed. 0.0005 g/m3 1-2,12-14
2017.

Dissolved Lead Filtered sample, ICP-MS, trace level. APHA 3125 B 231 ed. 0.00010 g/m3 1-2, 14
2017.

Dissolved Zinc Filtered sample, ICP-MS, trace level. APHA 3125 B 23 ed. 0.0010 g/m?3 1-2,14
2017.

Chemical Oxygen Demand (COD), Dichromate/sulphuric acid digestion in Hach tubes, 6 g O2/m3 1-2

trace level colorimetry. Trace Level method. APHA 5220 D 23 ed.
2017.

Total Organic Carbon (TOC) Supercritical persulphate oxidation, IR detection, for Total C. 0.5 g/m3 1-2

Acidification, purging for Total Inorganic C. TOC =TC -
TIC.The uncertainty of the calculated result is a combination
of the uncertainties of the two analytical determinands in the
subtraction calculation. Where both determinands are similar
in magnitude, the calculated result has a significantly higher
uncertainty than would normally be achieved if one of the
results was significantly less than the other. In such cases,
the elevated uncertainty should be kept in mind when
interpreting the data. APHA 5310 C (modified) 231 ed. 2017.

Tannin Colorimetric with Folin phenol reagent, tannic acid used for 0.10 g/m3 1-2,6
calibration. APHA 5550 B (modified) 23 ed. 2017.

Total Petroleum Hydrocarbons in Water

C7-C9 Solvent extraction, GC-FID analysis. In-house based on US 0.10 g/m?3 1-2
EPA 8015.

C10-C14 Solvent extraction, GC-FID analysis. In-house based on US 0.2 g/m3 1-2
EPA 8015.

Lab No: 2755956 Hill Laboratories Page 2 of 3



Sample Type: Aqueous

Test Method Description Default Detection Limit |Sample No

C15-C36 Solvent extraction, GC-FID analysis. In-house based on US 0.4 g/m3 1-2
EPA 8015.

Total hydrocarbons (C7 - C36) Calculation: Sum of carbon bands from C7 to C36. In-house 0.7 g/m3 1-2
based on US EPA 8015.

Lab No: 2755956 Hill Laboratories Page 3 of 3
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Appendix H:

Southern Logyard Results



750 8610 870 120 120 LE'0 810 GE0 970 170 Sv°0 69°0 S10°0 cw/8 uz |el01L
¥20°0°0 6500°0 11100 S900°0 1£00°0 5200 ¥£00°0 ¥810°0 1500 8€T0°0 Z€T0 86T°0 95000 cw/8 qad [e101
€500 ¥ST0 ¥ST'0 T€0°0 [ 8€0°0 L6T°0 T6T°0 2500 510 6€0°0 600 81000 cw/s no |el0L
TTHN THN
L0> L0> 0> L0> L0> £0> L0> L0> 10> o1 I ST cw/3 Hdl
e/u e/u e/u 06T oz e/u e/u e/u oze 0sz e/u - sw/3 SSA
(a11%S£) oSt
oTT'T o0se ove [0)47 0zs 0SLT (o137 0€TT 018 098 (ueipaw) oo 0sT cw/s ssL
08 89 99 89 L9 €8 oL €L e/u e/u e/u 5819 (+H)So- Hd
€5 oty 0€s 0TL 079 8T oze 0S¢ 0ov 09¢€ e/u og sw/s sqogd
udyie) peoy asasod 6HIN TTHN THN uduned asa sod 6HIN TTHN THN 1das M%ww_gm_ Itz
oeag ne B0y Yoeag 1e S|ana] 41288143 21101S
PR PR GHE R 103311 £z1s pardanoy | oM EBEpTEE] suun J1Pweled
ST0Z 1290190 0€ STOZ ¥snSny 01

$103)43 Suissassy 104 S|9n7] 49851

(19q0100/19qwardas) Ajyruowig (3sn8ny/AInm) Ajyauowng 129443 sul Y/ 10} S|2AS 218
e/u e/u 1800 ¥81°0 sz0 910 62°0 [240) 690 S10°0 sw/3 uz |e30L
e/u e/u #5000 95000 S600°0 1800°0 TLT0°0 TET'0 86T°0 95000 W/ ad [el0L
e/u e/u S0T0°0 62°0 sz0 €€0°0 0600 6€0°0 600 81000 ew/3 nd [ejoL

TTHA THN
e/u e/u L0> L0> 54 L0> L0 ST ST sw/3 Hdl
0LS 06L e/u e/u e/u e/u e/u e/u - sw/3 SSA
(211%SL) oSt
0zsT 00€7 09€ 00 ovy ovs 066 (ueipaw) oog 0sT sw/3 ssL
e/u e/u 08 v'9 99 S9 89 e/u §'8L9 (:H)80l- Hd
e/u e/u 9 ove 08Z oge 09¢ e/u o€ cw/3 5q0go
(9102
ndyne; T0C 3das-a.d
TTHN THW FE ,_w_mwmu;_s_ asaisod 6HN TTHW THA 1das 1s0d) sjana) m_e.,w_ mwnu_ zm - L_ou-m_:
= 433813 £215 pardany T suun J313wWeleqd
STOZ dunf vz ST0z Ao €2
$123}43 SuIssassy 40} S|ana7 42881,
Jeuonippy {ung/Kew/1dy) g 193ienn D233USUISERSSVEIORI DA IS el

S3|nsaJ J91eMwI0]s JO 3|qe} Alewwns
sj|nsay pseASo1 uiayinos

ONILINSNOD

LrDIS7

y



anpoadsal (881eydsIp UIBYINOS) TTHIAl PUe (9B1eYdSIp UIaYYoU) THIA 03 paijdde UORN)Ip SBLUIY OE YHM S|EJ2W PIA|OSSIP 10} S|2AB] UOI3I8301d JUBLLUOIIAUS BULIBW %56 PUB %06 SULB 0007 DDIZNY 4. S|aAs| 1238113 (BN ¢

Aleue ujuue | Y3 1oy panalyde Ajjewiou Jeyy ueyy 1oySiy Jwi| UORDSISP e Ul Bun|Nsal ‘9RT/E6TLELT sa|dwes o sishjeue 03 Joud pawiopad aq UOHN|IP € 18y} PaJinbal S3IUSISHSIU XIIBW SI9ASS ,
‘sisAjeue 03 Joud sajdwes ay3 31n|1p 03 PIaU 3y} DUIY pue SPLIOJYD) /W 00T UeY} J93ea18 Sululejuod sajdwies 1oy 3|qexns Jou
S| poy3aw gOD [e30L 3y "9pLojy) 1/8w 000E O3 [enba 4o Uy} 133eai3 pauleuod sajdules ay3 1ey3 pa3edtpul Yalym dus 3sa | 3pLojy) Juenboy2IBAl HOYIIN & Buisn paisa) asem sajduies “panslyde Ajlewou Jey ueyy Jaysiy Jwi uola3ep e ul Bupynsal ‘sisheue o} Joud pauriopad g uoRN|Ip e 1ey} pauinbal O 10 40} S3|dUIES UO S2OUBISHBIUI XIIJRW 2I3ARS |

6200°0 e/u e/u €900 8€0'0 £500°0 e/u e/u 0T°0> or'o> 92000 e/u e/u 75100 ¥T10°0 [320) 69°0 ew/8 uz pan|os
€1000°0 e/u e/u 0Z000°0 870000 0z000°0 e/u e/u 200°0> 700°0> 0T000°0> e/u e/u 0T000°0> 110000 TET0 86T°0 sw/38 dd panjossia
£T00°0 £80°0 6€0°0 61000 €ET00 7€00°0 7810°0 #0100 0T0'0> 010°0> ¥¥00°0 £90°0 w100 #1000 000 6€0°0 600 €W/ N paAjossiq
eTTHA eTHAl
e/u e/u e/u €9 /80T e/u e/u e/u 86T +'8T e/u e/u e/u 88 2T e/u cw/8 ujuue]
e/u e/u e/u 181 0sz B/u B/u e/u ss 95 e/u e/u B/u ovz 08z e/u cw/8 ool
e/u &/u B/u 0zs 089 E/u E/u e/u 100€> 100€> B/u e/u &/u 08s oLL B/u Yy aod
e/u e/u e/u 60 ST e/u e/u e/u L0> L'0> e/u e/u e/u L'0> v'T ST sw/3 Hdl
e/u e/u e/u orT 0sZ e/u e/u e/u 89 9sT e/u e/u e/u 095 0s6 e/u sWw/3 Aipiginy
e/u e/u e/u SL 9% e/u e/u e/u LS 18 e/u e/u e/u 9T o€z e/u sw/3 SSA
08t €5 ovT otz 00€ ooze ozy ooz v6T 00€ v6T (44 08y 06Y 0€L (311%5£) 05 *(uelpaw) ooe sw/8 SSL
8L 09 €9 59 v'9 9L LS 89 vl st 18 89 TL L €L e/u (+H)8ol- Hd
Py Py
G asa 1sod 6HIN TTHWN THN EEOE asa 1sod 6HN TTHW THW Py yoeag niey | @saisod 6HIN TTHWN THN J—
LTOZ Y21\ 8 LT0Z ?.N:._awu_ 1 9T0C ‘.wae:wan_wm LT m:_mmwmm< 40} S|9A ‘_mmm_‘_._. Ra0 FERETE]
Apauenp Apauenp Apanenp
6€°0 97’0 S6T°0 G800 I8T°0 SYT°0 6610 €LT'O 1900 19T°0 Sp'0 69°0 ST0°0 cw/8 uz |eol
86100 21100 €900°0 0£00°0 5900°0 87100 97000 €000 89T00°0 22000 €10 86T°0 9500°0 cw/3 ad [e10L
€v0°0 €800 S60°0 vT0°0 8Y0°0 2z00 650 T€0 8¥0°0 97’0 6€0°0 60°0 81000 cw/8 n e3ol
TTHWN THN
L'0> L0> 60 v'T> 60 L'0> 9 T L0> 6T ST ST cw/3 Hdl
- - - QS 0€T - - - 144 87 e/u - sw/3 SSA
0ovT 0L9 [0)87 8T [oY472 08t oTT OtT 88 0TI (aI%s¢) o5y
(ueipaw) oog 0sT sw/8 SSL
€8 V'L L 9L L 0’8 6'v 6's 99 €5 e/u 5'8-/'9 (+H)8o|- Hd
LT 34 621 (14 €ST S 00€ oze 00€ ogs e/u o€ cw/8 sqo0@>
R asa isod 6HIN TTHN THIN DGR asa sod 6HIN TTHW THN G Ewm.m.%m_go_
peoy yoeag niey peoy ypeag ney 128311 £eTs paadany 1238143 2110 spun J918Weled
;._m:._amuuﬂwhﬂnu M___Eo:.__m rwaEwuwwnﬁ\o._wh.‘._”h_h_“_m_ﬁ:o&_m SRR NS D R

ONILINSNOD

LrDIS7

y




€500 e/u e/u 900 STT°0 1500°0 e/u e/u €20 £L0°0 €00°0 e/u e/u 9600 6200 S¥°0 690 /3 uz paajossia
6€000°0 e/u e/u 700°0> S000°0> 0T000°0> e/u e/u LT000°0 TT000°0 0T000°0> e/u e/u 0Z000°0 720000 Z€T0 8610 cw/3 qd paAjossia
SE00°0 6700 €€0°0 100> 7000 S700°0 79100 #1700 £200°0 ££00°0 9000 7€00 £T0°0 ¥¥00°0 92100 600 60°0 ¢W/3 nJ panjossig
TTHA THA
e/u e/u e/u 838 vl e/u e/u e/u 96T 16 e/u e/u e/u ST 39 e/u w/3 uluue]
e/u e/u e/u V24 ove e/u e/u e/u ovs [VA4 e/u e/u e/u 0TS 06¢ e/u w/3 201
e/u e/u e/u 008 0£9 e/u e/u e/u 00v'T 08T'T e/u e/u e/u [o[34 006 e/u w/3 qod
e/u e/u e/u 10> 10> e/u e/u e/u T 60 e/u e/u e/u 4 80 ST /3 HdLl
m\c m\c M\C 0LT [0} x4 m\: m\: M\C 0oSt'T 080T m\c m\c m\c 08¢ 089 m\c mE\m >u_t_n_L=._.
e/u e/u e/u LTT <9 e/u e/u e/u oz oLT e/u e/u e/u 871 002 e/u cw/3 SSA
009 9¢T ozt 0Ss€ 0gT 0gL 029 069 008 0s9 ove 00L (0187 09¢ 085 %G.) 0SP(ueipaw) 00€ cw/8 SSL
TL 8's 8's 8's 9 €9 09 A L9 9L S9 S9 9 69 e/u (+H)g0l- Hd
_._umm”x_._mx asaisod 6HN TTHN THN asaisod 6HIN TTHN THN Py yoeag ey | asaaisod 6HN TTHN THN J—
810Z Atenigad4 ¢ LT0Z 19qwadaq vT LT0¢ Joquiaidas 8z Suissassy Joj sjana 198811 I EREE]
Ap21end Apanenp Apanienp
e/u e/u e/u e/u e/u 87000 e/u e/u €600 £50°0 e/u e/u e/u e/u e/u Sv'0 69°0 cw/3 uz panjossia
e/u e/u e/u e/u e/u 01000°0> e/u e/u 920000 02000°0 e/u e/u e/u e/u e/u TET0 86T°0 (w/3 qd panjossia
e/u e/u e/u e/u e/u €¥00°0 6400 TL00 €€00°0 €0T0°0 e/u e/u e/u e/u e/u 6€0°0 600 £w/3 n) panjossid
TTHA THN
e/u e/u e/u e/u e/u e/u e/u e/u /T 10T e/u e/u e/u 88 vl e/u cw/s ujuue]
e/u e/u e/u e/u e/u e/u e/u e/u oLy [oVA4 e/u e/u e/u ore 08z e/u cw/8 J0L
e/u e/u e/u e/u e/u e/u e/u e/u 0£2'T o1L e/u e/u e/u 08s oLL e/u cw/3 aod
e/u e/u e/u e/u e/u e/u e/u e/u 0T 10> e/u e/u e/u e/u e/u ST ew/3 Hdl
e/u e/u g/u 00L'T 00zt e/u efu e/u 09€ 092 e/u e/u g/u oLE 0TET e/u ew/3 Aupiqiny
e/u e/u e/u 0€9 089 e/u e/u e/u ST 44 e/u e/u e/u ¥9T 08 e/u cw/3 SSA
09L 008 ory'T [olel4 00Tz 0LT'T ovy osv [ora% oge o0zL 0Z6'T or8 0€9 00zt (211%52) 0Sv*(uelpaw) 00g §W/3 SsL
e/u e/u e/u e/u e/u 8L 89 19 L's €9 e/u e/u e/u e/u e/u e/u (+H)8o}- Hd
py [
yoeog ey asa isod 6HN TTHN THIN R asaisod 6HN TTHN THN Py yoeag ey | asaisod 6HN TTHN THN J—
sjun J9joweled
£10z Ainf £ £102 Aen 2T £102 |MdY ¢ Buyssassy 104 S|9A9T 498311
Alyauon Apsuenp Ao

ONILINSNOD

LrDIS7

y




MO OO0 OO PO O OO OO SOOI [0 OO IO OO OO -0 e OO OO i o PORCO0 OO MO AT moao0

€T00°0 e/u e/u 8500 €200 e/u e/u e/u e/u e/u €100°0 e/u e/u $500°0 LT0°0 S¥'0 690 <w/8 uz panjossig
070000 > e/u e/u 010000 > 210000 e/u e/u e/u e/u e/u 010000 > e/u e/u 010000 > ¥1000°0 TET'0 86T°0 §W/3 qd panjossia
21000 6200 8200 ¥€00°0 €700 e/u e/u e/u e/u e/u 81000 100 ¥90°0 £600°0 €000 6€0°0 600 ew/3 n panjossia
TTHN THIN
e/u e/u e/u 10> 10> e/u e/u e/u e/u e/u e/u e/u e/u /0> 70> ST W/ Hdl
e/u e/u e/u |18 50T e/u e/u e/u e/u e/u e/u e/u e/u 69 8 e/u cw/8 uluue|
e/u e/u e/u 0st oLT e/u e/u e/u e/u e/u e/u e/u e/u ove 082 e/u cw/3 201
e/u e/u e/u 00€T 0S6 e/u e/u e/u e/u e/u e/u e/u e/u ove 08TT e/u W/ aod
oLe 0sy 0s8 0ozt 00ST 009t 008t ooze oge6l 016 016 otet 0SLT 0082 o]0} 24 (311%5£) 0S¥ *(ueipaw) oog cw/3 SsL
e/u e/u e/u 09¢€ oo e/u e/u e/u 01S 68T e/u e/u e/u 0TS 0LS e/u w/3 SSA
8 L L L9 TL e/u e/u e/u e/u e/u 4] 8L TL S'L vL e/u (+H)30- Hd
e/u e/u e/u 0£0T 0002 e/u e/u e/u 009€ 0062 e/u e/u e/u 000€ 001€ e/u sw/3 Aupiquny
o] Py
asa isod 6HW TTHIN THWN asaisod 6HIN TTHIN TH Py yieag asa isod 6HW TTHN THW

Yoeagq ey Yyaeag ey S133

suun J319wesed
810¢ 1sn3ny 0€ 810z Isn8ny vT 8T0Z 3un( 1T Buyssassy 10y S|9A97 493311
Ajsnenp Alyauony Apanenp
e/u e/u e/u 005 oty e/u e/u e/u 099 0zs e/u e/u e/u o1s osv e/u eWw/8 Aupiqang
e/u e/u e/u 0062 T e/u e/u e/u 63T 12T e/u e/u e/u 9pT faan e/u w/3 SSA
009 8ST 0S¢ 00ge 01474 0€6 91 0TS 009 08y (01514 LLT 18T 09 08¢ (311%5£) oSt “(ueipaw) 0o€ w/3 SS1L
e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u e/u (+H)8o}- Hd
Py ]
asa isod 6HW TTHN THWN asaisod 6HN TTHN THA Py yieag asa isod 6HW TTHN THW

Yaeag ey Yaeag niey s10943

syuun J919wesed
810¢ IMdv TT 8TO0Z YIeN 6 810¢Z Atenuga4 6 Suissassy 104 s|ana7 4288111
Aqauony Aauony Ayauony

ONILINSNOD

LrDIS7

y




‘sisAjeue UluUE | 3} Joj PaA3IYIE AjeLIou ey ey} JaySiy Huwij uoisiap e ul Bulynsal ‘98z T/6Z60€TT Seldwies Jo sisAjeue o} Joud pauiopiad ag UOIN|IP € Jey} Paiinbal S2oUBI3HIBIUI XLIJRW BIASS |

- - - - - - - - - - ££00°0 R - €00 200 Sb'0 690 gw/3 uz panjossiq
B B B B B B B B B B 520000 B B 2000 > 2000 > TET0 8610 £w/3 dd panjossia
- - - - - - - - - - 97000 9€0°0 7610°0 0T0'0> 0100> 6€0°0 600 cw/8 no panjossia
TTHA THA
- - - - - - - - - - - - - £0> £L0> ST ew/3 Hdl
- - - - - - - - - - - - - /L € e/u cw/3 uluue]
- - - - - - - - - - - - - 0ze 10T e/u ew/8 201
- - - - - - - - - - - - - 061T 08¢ B/u ¢w/3 aod
L0T 0c8t 06 0s 00L¢ 09t 0SS 08vT 06L1 00TC 00S (749 ov6 0S6 ()2 4 (311%52) 0S¥ ‘(uetpaw) 00€ | ¢w/3 SsL
- - - 9T 026 - - - 0¥ oLE - - - 097 Tt e/u sw/s SSA
~ _ ~ _ _ _ _ _ ~ _ 8 L 69 oL 5/ e/u (+H)80J- Hd
- - - o1L 00z - - - 0002 008 - - - 0v0T 09¢ &/u /3 Aupiginy
RGP i asaisod 6HW TTHN THIN i asasod 6HW TTHN THN

ey asa isod 6HIN TTHIN THA Yoeag niey Yoeag ey $309)43 Buissassy
snun 1913weled

6T0T JOqWIBNON ZT 6T0Z Joquia1das 60 610Z AInf vz 10} sjpAa 198811

Ayauony Ajyauoy Apanenp
€700°0 - - £L0°0 2200 - - - - - €510°0 - - L00 S200 Ssv'0 690 w/3 uzpanjossia
070000 > - - 2000 > 910000 - - - - - ¥2000°0 - - 07000°0> | 910000 CET0 861°0 cw/3 9d panjossia
81000 79100 7200 0100 > 11100 - - - - - 75000 700°0 9000 8700°0 5000 600 600 w/3 1 panossig
TTHA THA

- - - L0> 9T - - - - - - - - 60 80 ST w/3 Hdl
- - - 14 1901 - - - - - - - - 11T 50T e/u cw/3 ujuue]
- - - 6 0st - - - - - - - - 005 ote B/ cw/3 0L
- - - ovE 069 - - - - - - - - 008t 00zt B/ ew/3 ao
0zL 0sT 062 082 0TS 09S'T 009 0LT'T 016 0L2'T 0stT 098 08ST 0092 0012 (211%5£) 05 ‘(uelpaw) 00E | sw/3 SSL
- - - 88 8/T - - - 067 ovt - - - 029 009 e/u w/3 SSA
'8 99 8’9 6'9 L - - - - - 9/ v'9 69 59 L e/u (+H)8o|- Hd
- - - 00t 0zs - - - 09T 000C - - - 000t 009€ e/u fW/8 Aupiguny

-_ummﬂz_u_mv_ asa isod 6HN TTHN THIN asa isod 6HN TTHIN THIN __umw_umz_a_mx asa isod 6HIN TTHN THW Al
6T0Z Aenuqag sz 610Z Atenuer 9T 810Z J2quiadag 07 104 S|aA97 498811 2ol I

Apauenp Alyauonn Apauenp

ONILINSNOD

LrDIS7

y




N - - 1500 9¥0°0 Sv'0 690 §W/3 uz panjossia
N - - 920000 210000 TET'0 86T°0 §W/3 gd paAjossia
- - - 92000 S¥10°0 6€0°0 600 /3 nd panjossia
TTHW THN
- - - [ T ST sw/3 Hdl
- - - 88 6S m\_._ mC._\m uluue]
- - - 08¢ 9T B/u sw/3 J0L
- - - 0SL 089 B/u sw/3 aod
oty 00TT 019 0ot 0€9 (an%sL) oy {(uetpaw) 00g | w/3 ssL
) - - 9T 181 B/u ¢w/3 SSA
H)30|
e/u H)B0l Hd
L 99 99 9 99 -
- - - 08Y 008 e/u cw/3 Aupiquny
2]
asaisod 6HN TTHW THA
Yoeag niey SRETTE]
syun J9jaweled
T1Z0T J2qWIANON € Buissassy 104 sjana7 1988111
Apauenp
S500°0 - - ¥50°0 10 €800°0 - - 9110 10T°0 YETO'0 - - 1500 04100 Sb°0 690 §W/3 uz panjossia
¥2000°0 - - S2000°0 110000 1000'0> - - 910000 2000°0> 10000 R l 1000°0> 1000°0> TET0 86T°0 cWw/8 qd panjossia
81000 8200 €200 T€00°0 T700°0 61000 6€0°0 7200 22000 78000 2000 09700 $0T00 Sv00°0 9£00°0 6€0°0 600 gW/3 nd panjossia
TTHW THA
- - - 9€ €€ - - - v’z ' - - - T T ST cw/3 HdL
- - - vLT LTT - - - 781 90T - - - 11T 8/ e/u cw/8 uluuey
- - - oLz 0s€ - - - 08€ ove - - - obt ose e/u cw/3 J0L
- - - 0821 0z0T - - - 0zT'T 08T'T - - - 00z'z 088'T e/u cw/3 aod
08¢ o8 0T0T ocet 08¢T 00S 089 098 0z8 ozL 0L0'T 0191 08T 00T 088'T (211%S2) 0SP ‘(uelpaw) 0og sw/3 SSL
- - - 079 ost - - - 09€ 00€ - - - ocs 059 e/u cw/3 SSA
6L 99 9'9 89 8'9 9L €9 9 9's 9 97 99 0L 19 €L e/u (+H)301- Hd
- - 000€ 006 - - - 0sL 0€s - - - 00L'E 00€'E e/u §W/3 Aipiginy
peoy Py Py
asaisod 6HA TTHW THA asaisod 6HA TTHN THA asa isod 6HIN TTHW THW
Yaeag niey Yoeag niey Yyoeagq ey $12943 Suissassy
syun Ja1pweled
Apduenp - Tzoz 1aquiaidas 120z Aenigag 91 020z 429010 ST 1045|9917 438811
Apauenp Apauenp Apauenp

ONILINSNOD

LrDIS7

y




‘sISAeUE UIUUE] BY3 10} PaABIYI. Aj|eULiOU Jey Uy} JaySIY Jul| UORI3IIP B Ul Burnsal ‘98T/E6T/ELT Sa|dwes Jo sisAjeue o} Joud pauiiopiad ag UOIN|IP € ey} paiinbal S2oUBI3HIR3UI XIUJRW BIB9S |

e/u e/u e/u e/u 8000 T100 £00°0 ST0°0 €200 sw/3 uz paAjossig
punousyoeq
e/u e/u e/u e/u | "0> ‘0> X w/8 9A|OSS|;
/ / / / ¢100°0 0T00°0: 0T00°0: ¥¥00°0 1099000 sW/! qd paAjossid
punousydeq punoudyaeq
X X X e/u X X X w/8 n AA|OSSI
0T00°0> ¢100°0 T100°0 / 2000 81000 91000 10 £1000 10 £00°0 fw/! D paAjossid
TTHIN THIA
143 43 st e/u 1€ s} [o}3 e/u 1dd
Sy 8'C L'S e/u L'YT T Ts e/u NLN Aupiquny
e/u e/u e/u ,0T> e/u e/u e/u e/u fw/3 suluue]
47 6 vT e/u Jx4 €2 8€ e/u sw/3 SSL
e/u e/u e/u 6L e/u e/u e/u §'8-/'9 (+H)80|- Hd
ausodwo) g
32eINs £ A ?2ens g s 22e4Ns T S T3S 22e4NS € 3 ERITIIN A T 22e4nS T AUS
punoisydeg punoidyeg punoidypeg auoz Suixin auoz Suixin auoz Suixin auoz Suixin emnE
THN THN THN THA THN THA THA Suissassy Joy sjona7 o981 suun EEIETE
LT0Z Ydien 8
Aprienp
S60°0 ¥£0°0 €600 6600 ST0°0 €200 ST00 €200 £w/3 uz|eoL
punoudyaeq
GE00°0 8¢00°0 LLT000 087000 ¥¥00°0 . ¥¥00°0 99000 sw/3 qd |e10l
1099000
puno.syaeq punoudyaeq
X X X X X X w/3 nJ |eio.
68000 €800°0 €v0°0 €v00 10 £T00°0 10 £00°0 €100°0 €000 gl/s D |e101
TTHIN THA %56 %06
L0> L0> L0 L0> e/u ST ew/3 HdL
e/u e/u e/u e/u e/u - cw/3 SSA
19 S9 72 08 e/u 0sT cw/8 ssiL
€9 €9 79 €9 S'8-L'9 §'8-L'9 (,H)30- Hd
0S¢ 0LT (0)24 oze e/u [0} ew/3 sgogd
143 s 14y s (910Z 1das 1s0d) (9102 3das-a1d)
TTHW TTHN THIN THIN s|an3| 4988143 £ZTs pardardy s|an9) 4988143 20ISIH
suun J915weled
ST0T YdieN ST
510343 SuIssassy Joj S|ana7 198811
(y21e1n1/q34/uey) T 1931eND

S3|nNsaJ auiew jo 3|qe} Alewwng

ONILINSNOD

LrDIS7

y



ONILINSNOD

LrDIS7

y

S€ a4} e 9€ S€ LT LT LT e/u 1dd
1€ 65 9'8 (474 T8 191 99 €€ e/u NLN Aupiguny
34 68 T L 9T 6T 4] 09 e/u sW/8 SSL
ydaa pin yidag pin
3284UNS €3NS | 3JeJNS Z NS | 0BNS T AUS 5aus v aus 9284UNS €3NS | 3depNS Z3US | deLINS T AUS
punoidypeg punoidypeg punoispeg auoz Suixin auoz Suixin auoz Suixin auoz Suixin auoz Suixin
$129)43 Suissassy
THIN THIN THIN THIN THIN THN THIN THN 10} S[an37 498311 sHun J9)3weled
L10Z Ainr £
Alyauony
uz
e/u e/u e/u e/u e/u e/u ¥00°0> ¥00°0> 0700 ST0°0 €200 cw/8
panjossia
qd
e/u e/u e/u e/u e/u e/u 0100°0> 0100°0> 0100°0> ¥¥00°0 9900°0 gWw/8
paAjossiq
| . punousyoeq | punoisdydeq no
€100°0 91000 100 X 0T00°0> e/u T00°0> 0> ‘0 w,
<1000 ¢T100°0 TO00: / Q0T00°0: 0T00°0: 9100 10 £100°0 10 £00°0 gw/3 panjossia
TITHN THA
e 143 e e 14 e/u 143 143 e e/u 1dd
8'C 1T 6'¢ S'e e e/u S'e 9'el 9’11 e/u NLN Aupiquny
e/u e/u e/u e/u e/u 01> e/u e/u e/u e/u eWw/3 suluue]
L 9 L 9 L e/u S 61 9T e/u cw/8 SSL
e/u e/u e/u e/u e/u 08 e/u e/u e/u S'8-L'9 (+H)30l- Hd
aepns 3oepns 3oepns yidaa pin yidag piAl | awsodwio) € oepns oepns 3depns
€91 s T3us G 3US T3S
punoiSpeg | punoudyoeg | punosdpeg
EEENEIENEEERy suu 19)9we.e
LG U LI 104 S|aA97 428811 i 2 g
£10Z Ae 2T
Apanenp
<€ 143 <€ 147 S€ 143 143 143 e/u 1dd
0'8T 8'€l S8 9'6 6L 'St TLT 8'q e/u NIN Aupiquny
€S 114 61 LT [43 LT 18 T€ e/u gW/3 SSL
yadag yidag
30eyINS €3NS | 2JBJNS ZANS | 3deyns T AS PIN S 3US PIN ¥ 2US 92eJINS €3NS | 3depns zaus | depns T3S
punoidyeg punoudyeg punoidypeg auoz Suxin auoz Suixinl auoz Suxinl auoz Suixinl auoz Suixinl
512343 Suissassy
THN THN THA THN THA THN THA THN P suun Joreuered
LT0Z YdieN 8
Alyauony




ONILINSNOD

LrDIS7

y

uz
e/u e/u e/u e/u e/u e/u ¥00°0> S00°0 ¥00°0> S100 €200 sW/8
panjossiq
qd
e/u e/u e/u e/u e/u e/u 100°0> 100°0> 100°0> #7000 99000 ew/3
panjossiq
000> 1000> 1000> 1000> 000> e/u 100°0> 100°0> Topo> | PUnoiBpea | punodieq |, g "~
10 €T00°0 10 €000 ¢ paAjossia
TTHA THA
S€ 43 S€ S€ S€ e/u 9€ 9¢ S€ e/u dd
a4 oL 8V TC e e/u 0LT L6'T 09 e/u NLN Aupiquny
e/u e/u e/u e/u e/u 9> e/u e/u e/u e/u sw/3 suluue]
S¢ 1474 Ly €€ 9€ e/u 43 8¢ 8¢ e/u fW/8 SSL
e/u e/u e/u e/u e/u 08 e/u e/u e/u §'8-L'9 (+H)30|- Hd
ajepng ajepns ajepng yidaa pini yidag pin | ausodwo) € ajepnsg ajepng ajepng
€3S T3S T3S Saus Taus T3S Taus
punoidpeg | punosSyoeg | punoidypeg | auoz Suixin auoz Suxin auoz SuixiAl | suoz Sunin
s19943 Buissassy sy i919wWee,
THW THIN THIN THIN THIN THIN THIN 104 S|an97 128311 Hnun 2] d
LT0Z 13qw3d3Q vT
Apauenp
uz
e/u e/u e/u e/u e/u e/u S00°0 00°0> 000 ST0°0 €200 gw/38
panjossia
ad
e/u e/u e/u e/u e/u e/u T00°0> T00'0> T100°0> ¥¥00°0 99000 cw/3
panjossig
punousyoeq | punoisydeq na
0> 0> 0> 0> X e/u 0> 0> 0> w/3
T00°0: T0OO0: T00O: T000: T100°0> / T0OO0: T0OO0: T00°0: 10 £100°0 10 £00°0 g/ panjossiq
TIHA THA
Qe S€ (4 <€ S€ e/u S€ 143 e e/u 1dd
A 1T [ L'e vy e/u €L v'T 9L'T e/u NLN Aupigqiny
e/u e/u e/u e/u e/u 9 e/u e/u e/u e/u cw/8 suluue]
15374 T€ 8€ 8 LE e/u [0]4 143 e e/u sw/3 SSL
e/u e/u e/u e/u e/u 08 e/u e/u e/u §'8-/'9 (+H)30|- Hd
adepns asepng 2deyng yidaa pin yidag piAl | ausodwo) € adepng ddepng adeyns
€S Z3us T3S S as Taus 73S Taaus
punoiSpeg | punoudyoeg | punoidpeg | auoz Sunap auoz Suixin auoz Suixiy | auoz Sumin
EEENEIEIEEERY suu 1919wWee,
THWN THIN THIN THIN THIN THIN THIN 104 sjana1 123301 Hnun d
LT0Z J9qwiaidas 8z
Apayenp




€€ 143 S€ 12 143 14 14 123 e/u 1dd
€el 14 9'c €€ L 60T 8'TT 'S e/u NIN Aupigqiny
114 o1 8 o) ST 6T 014 4 e/u gw/3 SSL
aoeNg yadaqg pin ydaa pin
3deyNns €3NS | adepns z aus T 9MS G aus v 2us 90eJINS E£3MS | Idepns zaus | ddepns T S
punosdyoeg punoiSypeg punoidyoeg auoz Suxin auoz Suixinl auoz Suxinl auoz Suxin auoz SuixiiAl
s1343 Bussassy suu 1912wele
THIN THIN THIN THIN THIN THIN THIN THIN 10} S[ana7 4298111 nun ) d
810T Yd1e 6
Ajqauony
S€ 143 S€ S€ Se 14 14 S€ e/u 1dd
v's 6'v 67 s s T8 ot 6L e/u NIN Aupiquny
11 ST 11 €T ot 8T 8T 2 e/u sW/8 SSL
aoeNg yidaa pin yidag pin
JeuNS € S dJens Z 3Ns T3us S 3US ¥ aus 3dens € 3us dJeyNS T 23S 0euns T3S
punosdyeg punoidyeg punoidyoeg auoz Suxin auoz Suixin auoz Suxial auoz Suxin auoz Suixiial
S133 Bussassy suu 1912we.e
THIN THIN THIN THIN THIN THIN THIA THIN 10} S[ana7 4998111 nun ) d
810Z Atenigaj 6
Alyauony
e/u e/u e/u e/u e/u e/u e/u e/u ¥00°0> £00°0 100 ST0°0 €200 sw/8 uz paajossia
e/u e/u e/u e/u e/u e/u e/u e/u 0T00°0> 0T00°0> 0T00°0> ¥¥00°0 9900°0 ew/38 qd panjossia
T00°0> T00°0> T00°0> 92000 T000> T00°0> €T00°0 e/u 0T00°0> Q0T00°0> 8€00°0 punoiByoeq | puno.Bpeq w/3
JO €T00°0 40 €000 € NJ papjossid
TTHIN THIN
S€ <€ S€ SE <€ <€ Qe e/u S€ T€ [43 e/u 1dd Avuijes
850 LL0 1 S9'T ET 40" 8V e/u L't TL oy e/u NIN Aupigqiny
e/u e/u e/u e/u e/u e/u e/u s> e/u e/u e/u e/u £w/3 suluue]
€> €> € € 14 €> 8 e/u S 6 [4 e/u sw/3 SSL
e/u e/u e/u e/u e/u e/u e/u 6L e/u e/u e/u S'8-L'9 (+H)80o)- Hd
3depns aoeyng adepng adegng ESEITHIN yidaa pin yadaa pin ausodwo) € asepng asepng asepng
73S T3us €92uS T3us T3us S 3us v 3us T saus €S 73S T9us
punosspeg punosdyoeg punoisypeg punoiyoeg punoisyoeg auoz Suixiy | auoz Suixin auoz Suixiy | auoz Sunaiy | suoz Sumay | duoz Suxin .
$199443 Suissassy
TTHN TTHIN THWN THIN THIN THIN THWN THIN THIN THIN THIN 10} M_M>m._ 198811 suun J3pwesed
8T0Z Atenigas z
Apduenp

ONILINSNOD

LrDIS7

y



0¢ o€ 43 (a3 [43 €€ [43 [4) [43 123 e/u 1dd

T Te 9T €€ Te 6T I 9'€ a4 TC e/u NLN Aupiquny
€> 14 S v 9 14 S ¥ € 0z e/u /3 SSL
yadaa pin yidaa pin
aoeyns z aus 32e4ns T 3 3oepNs € as 32e4INS 7 3 3deIns T AUS ous et 32e44NS € S 3oeyns z an 3de4Ins T AUS
punoidyeg punoidyeg punoidyoeg punoidyeg punoidyeg 6w mL_x_E auoz Suxial auoz Suixin auoz Suixinl .
TTHIN ATS -TTHIN THIN THW THIN THIN THW THIN S303443 Sulssassy
LI 10} S|aA37 138811 S0 AR
8T0Z Isndny v1
Aauon
¥00°0 > ¥00°0 > e/u e/u e/u e/u e/u e/u ¥00°0 > ¥00°0 > ¥00°0 > ST0'0 €200 cw/3 uz panjossiq
0T00°0 > Q0T00°0 > e/u e/u e/u e/u e/u e/u 0T00°0 > 0T00°0 > 0T00°0 > ¥¥00°0 99000 cw/3 qd paajossia
0T00°0 > 0T00°0 > 0T00°0 > 0T00°0 > 0T00°0 > 0T00°0 > 0T00°0 > e/u 0T00°0 > 0T00°0 > 0T00°0 > punoiBpeq | punoiByoeq w/3
JO €T00°0 10 €000 € nD paAjossIg
TTHA THIN
€€ €€ [43 TE €€ €€ €€ e/u (4 €€ €€ e/u 1dd
L9 69 [0} [44 69 0s 871 e/u 8S L9 6’9 e/u NLN Apiginy
e/u e/u e/u e/u e/u e/u e/u ST e/u e/u e/u e/u sw/3 suluue]
13 o1 134 33 4 €9 € e/u v9 1T ot e/u ew/38 SSL
e/u e/u e/u e/u e/u e/u e/u 08 e/u e/u e/u S$'8-L'9 (+H)30I- Hd
yidaa pin ydaapin | ausodwo) €
33844NS Z 3US | 3de4INS T 3US | 3deINS £ 3US | 3JeNS Z 3US | ddeNS T NS 5 aus v au T 3 aoeyns € ay 32ens T 3
punoadyeg punoiSydeg punoiSyeg punoidyeg punoiSyeg auoz SuixiAl | suoz Sumiinl auoz Suxin | suoz Sunain
512343 Suissassy
TTHN TTHN THIN THIN THIN THIN THIN THIN THIN THIN THIN 10y Sjn37 43881 sHun J9j83weled
8T0Z3unr 1t
Apauenp
143 Ve S€ 143 143 €€ 143 143 e/u 1dd
TC ST €T S9T 9t 9'LT St 69T e/u NIN Aupigquny
144 (014 TC €€ 18 113 LT 6¢ e/u £w/3 SSL
aoeyng yidaa pin yadaa pini
20BNG €S | BYNS Z dUS Taus S aus vaus 22BJINS £3US | 2BJNS ZBUS | BIBYNS T AUS
punosdyoeg punoidyeg punoisyoeg auoz Suixin auoz Sunay auoz Suixin auoz Suxin auoz Suxin
SEENEI ISy suu 1912wele
THIN THIN THIN THIN THIN THIN THIN THIN 10} S|aA37 4938111 un d
8T0Z Idv TT
Ayauon

ONILINSNOD

LrDIS7

y



(IO OO I PO IO OO OM OO [ [T R OO pIIO T RC O

e/u e/u e/u ¥00°0 > ¥00°0 > ¥00°0 > e/u e/u e/u e/u e/u e/u L00°0 L10°0 £00°0 5100 €200 cw/8 uz panjossiq
e/u e/u e/u 07000 > 0T00°0 > 0T00°0> e/u e/u e/u e/u e/u e/u 01000 > 01000 > 01000 > ¥¥00°0 9900°0 sw/3 qd paAjossig
P P
e/u e/u unoudydeq | unoidyoeq cw/3
07000 > 0T00°0 > 07000 > 07000 > 0T00°0 > 0T00°0 > 0T00°0 > 0100°0 > ZT00°0 01000 > ¥100°0 01000 > 01000 > 40 €T00°0 10 €000 nD pan|ossiq
TTHA THA
e/u e/u 'S e/u e/u e/u e/u e/u e/u e/u e/u 69 e/u e/u e/u e/u cw/3 suluue]
14 9 e/u 9T (014 S 8 4" 8 [44 T e/u ST 00t 00T e/u ew/8 SSL
S€ SE e/u S€ S¢ S€ e S€ SE S€ S€ e/u S¢€ [43 e e/u 1dd Auijes
e/u e/u T8 e/u e/u e/u e/u e/u e/u e/u e/u 8 e/u e/u e/u S$'8L9 (+H)30I- Hd
69T 960 e/u L8 a2’ 67T [43 €'C e 9'sT 1% e/u S'0T 0174 Ly e/u NLN Aupiquny
5 ausodwo)
4INS aoeyng g aoepng ERTITLIS ?depns ERTITLIS adepns ELLITN I ydaa pinl ydaa pinl aysodwo) aoepng aoepng aoeyng
zaus Taus |uoz £aus zaus Taus £9us zaus Taus saus v aus RIS £9us zaus Taus
punoiSypeg | punoidypeg Suxin auoz Suiy | auoz Suixin | suoz SumiN | punouSioeg | punoiSydeg | punoudyoeg | auoz Sunaiy | auoz Sumiy | duoz Suxin | duoz Suiy | suoz Supain | duoz Suin swooy3 Jusssessy
TTHN TTHN TTHN TTHN TTHN TTHN THN THN THN THN THWN THN THN THN THN 104 S[AaY 495811 suun IR
8107 13qu3daq 0¢
Apayenp
5000 e/u e/u e/u e/u e/u e/u ST0°0 5000 ST00 €200 sw/3 uz panjossiq
0T00°0 > e/u e/u e/u e/u e/u e/u 0T00°0 > 0T00°0 > ¥¥00°0 99000 sw/3 qd paajossig
0T00°0 > 0T00°0 > 91000 0100°0 > 01000 > 01000 > e/u ¥100°0 0T00°0 > punoiByoeq | puno.Bpeq w/3
JO€T000 | 40000 £ nd panjossia
TTHIN THIN
e/u e/u e/u e/u e/u e/u \8 e/u e/u e/u fw/38 suluue]
0s 37 SE 6€ ov e/u 114 LTT 86T e/u /3 SSL
143 [A3 €€ Q€ S€ e/u €€ 143 €€ e/u 1dd Aunjes
e/u e/u e/u e/u e/u 8L e/u e/u e/u S'8-L9 (+H)30I- Hd
6'¢ 6'€T TET 6 € e/u '8 8’6l 144 e/u NLN Aupiquny
aoepng adepns aoepns yidaa pin yidaa pin | ausodwo) € aoeyng adepng aoepng
€9US 73S T9us S 3us AN T2us T3us
punoisypeg punosdypeg punoiSyeg auoz Suxiy | auoz Suixiy | duoz Suxin auoz Suixin
sWa3y3 Buissassy s)u J313we.e
THWN THIN THIN THIN THIN THIN THIN 10} S|jaA3T 493811 nun X d
810z Isn3ny 0g
Aperienp

ONILINSNOD

LrDIS7

y




'sishleue ujuue | 3y} Jo} panaIyde Ajleuiou Jey Uy} JaySIy Juwi| UoilaRIap e I Bulynsal ‘98T T/6Z60€TT Se|dwies Jo sisAjeue o} Joud pauiopiad aq UOHN|IP € Jey} PaJINbal S20UBIBHIBIUI XLIRW BIBASS 4,

- - - - - - 8000 ¥00°0 > 6000 ST10°0 €200 sw/3 uz paAjossid
- - - - - - 01000 > 01000 > 01000 > #7000 99000 ew/3 qd paAjossia
punousydeq | punousyoeq w/3
91000 €T00°0 T000 0100°0 > 01000 > - €T00°0 01000 > €000 10 €100°0 10 €000 ¢ nd paAjossig
TTHIN THIN
- - - - - u9'v - - - e/u sw/3 sujuuey
12 8T 61 9T 91 - €T 9T ST e/u ew/3 SSL
[43 €€ €€ €€ 43 - 0€ [43 [43 e/u 1dd Auijes
- - - - - T8 - - - S'8-L9 (+H)30l- Hd
L L8 9L €L L8 - S'9 S'L L e/u NLN Aupigqiny
adeyns asepns asepns yidaa pin yidaa pin ausodwo) € aoeyng ESITNIN 3depng
€9US T3S T3us S 3us AN T2us €92us T3us T3us
punoiSpeg punoidypeg punoiSyeg auoz Suxin auoz Suxinl auoz Suixin | auoz Sumial auoz Suixin auoz Suixin
S1343 Buissassy suu 1919we.e
THW THIA THIN THIN THIN THIN THIN THIN THIN 10} 5|ana7 128811 un d
6T0C Atenugay sz
Aperienp
8 6 6 8 144 9 L 144 e/u 1dd SSL
Ve S€ S€ S€ 143 Ve S€ Ve e/u NLN Auijes
(4 8'C 9'C TE L'6T 8'C e VLT e/u ew/3 Aupiquny
aepng yidaa pin wdaa pin
2IBJINS £)S | 2IBJINS Z AUS Taus S aus vaus 2BJINS £3US | 2BJNS ZBUS | BIBYNS T AUS
punossyeg punoisyoeg punosdypeg auoz Suixin auoz Sunay auoz Suixin auoz Sunip auoz Suin
5123443 Buissassy
THW THN THN THW THN THN THN THW 10} S[ana7 128811 suun BRI
610 Arenuer gt
Alyauony

ONILINSNOD

LrDIS7

y



'sish|eue ujuue] ay) 1o} PaA3IYd. Ajjewou 1eyl ueyl J3ySIy 1wl uold31ap e ul Bulinsad ‘ajdwes siy) Jo sishjeue o} Jolid pawopiad g UOIN|IP € 1By} PaJINbaL S3UBIYIDUI XIIIBW 3IIASS ¢

8T 14 €C 61 0€ 0z 141 o€ e/u 3dd SSL
3 TE €€ [43 [43 0€ 0€ 43 e/u NLN Auijes
9'6 8 v'6 €9 9T 0ot 80T 14 e/u ¢W/3 Apiginy
adeying yadag pIn ydag pIN
adeyNS €3S | depns z aus Taus S aus v aus eyNs €91 | ddepns zaus | adepns T aus
punoidyoeg punoidyeg punoidyeg auoz SuixiAl auoz Suixin auoz Suixin auoz Sunain auoz Suain sEE
THN THN THN THN THN THN THN THN Suissassy Joy sjneq sogsuy | hUn BRI
6T0Z 19qwa1das 60
Aauony
- - - - - - 000 > ¥00°0 > ¥00°0 > S10°0 €200 sw/3 uz paajossid
- - - - - - 01000 > 0100°0 > 01000 > ¥v00°0 99000 ew/3 qd paajossia
punousydeq | punousyoeq ws
01000 > 01000 > 01000 > 01000 > 01000 > - ST000 01000 > 01000 > 10 €100°0 10 €00°0 e/ nd paAjossia
TTHN THIN
- - - - - oG > - - - e/u sw/3 sujuue]
L 9 T 44 1 - €9 8¢ 9T e/u ew/3 SSL
€€ €€ €€ 143 Ve - [43 €€ Ve e/u idd Auijes
- - - - - 8 - - - S'8-L9 (+H)30l- Hd
ST e 6L 8'LT 'S - €9 9T L e/u NIN Aupiquny
adens adepns asepns yidaa pin yidaa pin ausodwo) € aoeyng asepng 3depng
€9US 73S T9us S 3us AN T2us 73us T3us
punoidypeg punosdypeg punoiSyeg auoz Suxiy | auoz Suixiy | duoz Suxin auoz Suixiy | auoz Sumin
sWa3y3 Buissassy suu 1912wele
THWN THIN THIN THIN THIN THIN THIN THIN 10} S|jaA3T 493811 nun X d
610z AInr vz
Aparienp

ONILINSNOD

LrDIS7

y




*sishjeue ujuue] ay3 1o} panalyde Ajjewsiou 1eya uey) JaYSIy 21| UoINIR1ap e Ul Buinsal ‘ sishjeue o} Joud pawliopiad ag UoNN|IP & ey palinbal sadUBIBBIUI XLIIEW SI9ASS 4,

- - - - - - S20°0 00°0> £00°0 ST0°0 €200 sw/8 uz paAjossid
- - - - - - 100°0> 100°0> 100°0> #7000 9900°0 sw/3 dd panjossig
punousydeq | punoudyoeq w3
5000 06000 8000 TT00°0 €T00°0 - T000 T00°0> €000 10 €100°0 10 €000 ¢ nJ paAjossig
TTHN THIN
- - - - - nS - - - e/u £w/3 suluue]
T 0T 8 ST o1 - 8 8 [44 e/u sw/3 SSL
8¢ 43 Ve 143 Ve - 123 €€ €€ e/u 1dd Aaiuijes
- - - - - 8 - - - S8L9 (+H)Bor- Hd
TL 8'S 4 L'L 9 - 144 96 6°LT e/u NN Apigany
aoepns depns Joepns yidag pin yidaa pin ausodwo) € aoepns aoepns 3depns
€3NS T3S T3us S 3us AN T92us T3us
punoidyeg punoidyeg punoiSyeg auoz Suixiy | auoz Suixin | duoz Suixin auoz Suixin
s1343 Bussassy suu 1919wWele,
THN THIN THIN THN THIN THIN THIN 10} 5|77 193311 un d
0202 439010 ST
Apsnenp
T 6 €T L 6 T T o1 e/u 1dd SSL
8¢ I43 6T 143 S€ L'LT 44 €C e/u NIN Auijes
81T 6T € 8r'T wT 9t 6'¢ ST e/u sw/3 Aupiquny
aoeyng yadag pIn yidaa pin
3dBjNS € S JByNS T S T2us v 3us eyINnS € S ejNS T S 0ejNS T S
punoiyoeg punoidyeg punoidyeg auoz Suixin auoz Suxin 3uoz Sunin auoz Suin spaya
LA THN THN THA THA THN THN Suissassy Joy sjoneq sagsuy | HUn JOISWEIE]
6T0T 19qUWIBAON ZT
Alyauony

ONILINSNOD

LrDIS7

y




ONILINSNOD

LrDIS7

7

)

(TTHW)
¥ g ¥ - - - - - R . . . STO00 uz
- - - ¥00°0> S00°0> S00°0> ¥00°0> ¥00°0> ¥00°0> (THIN) w/3 panjossia
€200
(TTHW)
000 qd
- - - 0> '0> ‘0> - - - - - - ‘0> 0> 0> w/s
0T00°0: 0T00°0: 0T00°0; 0T00°0: 0T00°0; 0T00°0: (THIN) sw/! panjossIq
9900°0
(TTHW)
0100°0> 0T00°0> - Q0T00°0> Q0T00°0> 0T00°0> 0T00°0> 0T00°0> 0T00°0> T00°0 €100°0 - 0T00°0> 0T00°0> 0100°0> £100°0 w/3 "
(TH) : paAIossI
€000
- - 11 - - - - - - - - €T - - - e/u cw/3 sujuue]
o [43 - 123 fa4 1274 96 w 124 [4°) LE - 6€ (44 9¢ e/u ew/8 SS1
[43 €€ - [43 €€ e S€ €€ 143 Qe S€ - S€ e 143 e/u 1dd Avuijes
- - T8 - - - - - - - - T8 - - - S'8-L'9 (+H)30l- Hd
1T 19T - EeT SO'T 98’1 €9 L9 q'E 9T T - 6T 9T 91 e/u NIN Aupigquny
ausodwo) yadag idaq aysodwo)
3%eyuNnS Z NS | 3deyns T A - 90BJINS € 9)S | 9JBJINS Z 3MS | 20BHING T3NS | IBING €3NS | 30e4NS Z dUS | 3d6NS T AUS T GENE 0 BETS p— 32B4INS € 9IS | 3deYINS Z 3NS | 3depNS T A
punoiSpeg punoidyeg N 5 ST auoz Suixin auoz Suxinl auoz Suixin punoidyeg punoidpeg punoidypeg o:.oN Su _._>_ m:.ON m:_x_.s_ AT 5 S auoz Suixin auoz Suixin auoz Suixin SLETTE]
o - o o - Buissass!
TTHN TTHN TIHN TTHIN TTHIN TTHN THIN THN THN THN THA THA THIN THIN THW ! v suun | 1er0wereq
10} S|ana
Apauenp - 1oz 19qwaidas 198811
Apvuenp
- - - - - - ¥00°0> 6500 ¥00°0> ST00 €200 w/3 Uz panjossia
- - - - - - T00°0> T00'0> T00°0> ¥¥00°0 99000 cw/8 qd paajossia
punousydeq | punousyoeq w3
T00'0> T00°0> T00°0> T00'0> T00°0> - T00'0> T000 T00°0> 10 €100°0 10 €00°0 £ nd paAjossia
TTHN THIN
- - - - - o> - - - e/u sw/3 sujuue]
S S L 8T 6T - S 143 St e/u sw/3 SSL
123 9 9¢€ S€ S€ - 9¢ S€ 143 e/u 1dd Auijes
- - - - - 8 - - - §'8-L'9 (+H)30l- Hd
14 s 9'C TL T6 - €T S'qt TC e/u NIN Aupiquny
adepns adepng asepng yidag pin yidaa pin ausodwo) € aoeng asepng adepng
€9US 73S T9us S 3us AN T23us 73us T3us
punoidypeg punosdpeg punoiSyeg auoz Suxiy | auoz Suixiy | duoz Suxin auoz Suixiy | auoz Sumin
sWa3y3 Buissassy suu 1912wele
THWN THIN THIN THIN THIN THIN THIN THIN 10} S|jaA3T 493811 nun X d
120z Atenigag 91
Apanienp




(TTH)

e/ e e e/ e/ e/ - - - - - - 000> 000> 5000 o || nome

€200
(TTHN)

e/ e e e e/ e/ - - - - - - 00> | otooo> | otooe> | (RN | e

99000
(TTH)

e/u e/u e/u e/u e/u e/u 0T00°0> 0100°0> 0100°0> 0100°0> 0100°0> - ¥100°0 €T00°0 ¢T00°0 €1000 sw/3 "
(THW) panjossia
€000

e/u e/u e/u e/u e/u e/u - - - - - 6T - - - e/u sw/38 sujuue]

e/u e/u e/u e/u e/u e/u [4" €C 9T w7 L - 8 L € e/u ew/8 SSlL

e/u e/u e/u e/u e/u e/u T'1e 69C S'PE 6C€ 9'CE 8'C€E 133 [ 233 e e/u 1dd Anuijes

e/u e/u e/u e/u e/u e/u 8 8 T8 T8 18 8 8 18 8 §'8-L'9 (+H)30l- Hd

e/u e/u e/u e/u e/u e/u V'L 80T T's L0T 6'€ - e LT 1T e/u NLN Aupiquny

ERLITNTS ausodwo) yadag 1dag ansodwo)
22e4ns T AS 92844NnS € 91IS | 9JBJINS Z AN | IJENS T AUS | IBING €3S | 3JeHNS Z dS | 3deNS T S 32844nS € 9IS | 3JeyINS Z NS | 3depNS T S
¢3S auoz PIN S 3uS PIN ¥ 3%S auoz

punoidypeg auoz Suixin auoz Suxinl auoz Suixin punoiSyeg punoidypeg punoidypeg auoz Suixin auoz Suixin auoz Suxin S109)3

punoiBipeg TTHN Supa T 2315 TTHN TTHN TTHN THW THA THWN duozupq | auoz Sutu | Bupaw - us THN THW THN Suissassy
TTHN TTHA THIN THIN THIN - sjun | J9jdweled

10} S|9Nd7

ApauenD - TZ0Z 13quianoN 298811

Apsyenp

ONILINSNOD

LrDIS7

)




o)
c
=
S
wvi
c
o)
b
et
=
=
L]
i
2
s
3



Appendix 5

Volume Charts
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Cumulative volume comparison - 2hr 21mm storm
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7 June 2011

Ross Muir

Insight (Gisborne) Limited
P O Box 986

Gisborne 4040

2S0531.41
Dear Ross

Gisborne Log Yard Extension — Treatment of Stormwater Runoff
1. Background

Eastland Port Limited propose to increase the size of the upper log yard at Crawford Road.
The existing fertiliser store building is to be removed, the site regraded and most of the 2.6
ha site used for log storage. Initially the yard will be unsealed but it is understood that
within 2-3 years a heavy duty pavement of 350 mm Asphaltic concrete will be constructed.

The expanded site will require stormwater treatment to minimise the impact of logyard
runoff on the adjacent Kopuawhakapata Stream, to which the (currently untreated)
stormwater from the yard discharges.

2. Standard of Stormwater Discharge
The Gishborne District Council will require discharge consent for the stormwater. Based
upon similar recent consents issued by GDC (Specifically that for Dunstan Road log yard),
| expect that treatment will need to achieve the instream wter quality targets 10m
downstream of the discharge as shown in Table 1:

Table 1: Expected downstream water quality limits

Parameter Concentration (10m below discharge point in
Kopuawhakapata Stream)

pH 6.5-8.5

Suspended Solids Not more than 100mg/l above upstream level

BOD 20 g/m®

Total Petroleum Hydrocarbons 15 g/m°

Total Tannins -

Total Nitrogen 0.4 g/m®

Dissolved Oxygen Not less than 80% of total saturation

Runoff from logyards is typically characterised by:

e high (500 g/m® or more up to 1500 g/m®) suspended solids — comprising mud and
fine organic matter from logs and vehicles

e large quantities of bark and wood detritus

e sand and fine gravel

! Opus International Consultants Limited i Concordia House, Pyne Street | Telephone: +64 7 308 0139
i Whakatane Office { PO Box 800, Whakatane 3158, i Facsimile: +64 7 308 4757
; i New Zealand i Website: www.opus.co.nz



o Elevated BOD (100-200 g/m®) - from sap discharges from fresh cut logs, resin
acids and fine organic debris

s Potential for hydrocarbons from oil & hydraulic fluid leaks from trucks and loading
machinery

e Dark colour - from tannins leaching from bark

e Elevated nitrogen — from organic matter in the logs

Sealing of logyards is very helpful in reducing contaminant concentrations in stormwater
runoff, especially of suspended sediment. A sealed yard is able to be swept and kept
much cleaner than an unsealed yard. However on the other hand, a sealed yard reacts
faster to rainfall than a metalled yard and gives higher peak runoff. A sealed yard will
exhibit more of a “first flush” response, with high initial concentrations of contaminants
followed by runoff clearing as the yard is washed clean. In contrast an unsealed yard will
discharge sediment throughout the rain event.

3. Hydraulic runoff characteristics of the yard

The total area of the yard is to be 2.59 ha. The site is 320 m long and up to 110 m across
with a 3% crossfall on the short dimension and a 1.2% grade in the long dimension
(Drawing 3/962/13/5314 sheets 2 &8). Runoff will thus be rapid, especially so when the
yard is sealed.

The time of concentration for the site was calculated as follows:
The greatest flow path across the site is 110m at 3% - time of 6 minutes.
250m drainage channel at 1% - time of 5 minutes.

The use of a 10 minute Time of Concentration is therefore considered appropriate.

The 10% AEP (ie 1 in 10 yr year return event) rainfall for a 10 minute duration storm is
10.9 mm. (2040 climate change figure, from ‘Design Rainfalls — Gisborne District” Opus
report March 2010). Using the rational formula for small urban catchment peak flow
calculation the peak flow rate in the 10% AEP event would be 400l/s. Longer rainfall
durations will give lower peak intensities but greater overall volumes of runoff. Peak flow
rate is the critical factor for design of pipes and debris collector style treatment devices,
while storm volume is more critical for treatment ponds.

Assuming 100% runoff (a conservative but not unrealistic assumption for a sealed yard),
the 10% AEP/10 minute storm would generate 282 m? of runoff.

4. Treatment Options

A treatment system will be required that will remove the key contaminants identified in
Section 2 above. As a minimum this will require:

Screening or trapping of floating wood debris
Sand and stone traps for coarse sediment
Skimming of oils & fuels
Settling for finer sediments
And possibly:

e Biological treatment for nitrogen, BOD and colour

® ® © o
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4.1 Settling Ponds

Settling ponds would be the first choice for logyard treatment where room permits.
Ponds are sized to provide sufficient retention to settle fine sediments and would
include sand traps, screens and an oil boom.

However the Upper Logyard site is constrained for room and it is understood all
(or as much as possible) of the site is needed for log storage. There is no
convenient offsite location for treatment ponds either. Ponds have therefore not
been considered further.

4.2 Discharge to Sewer

Discharge to sewer would be a possible option. This would have the advantage
of providing biological treatment of BOD and colour. However the sewers would
not be able to accept the peak volumes of runoff from the large unsealed area
and a large detention pond would be needed to store runoff for release to sewer
at a lesser rate. This option has not been pursued.

4.3 Stormwater treatment devices

A range of proprietary devices are available for treatment of stormwater runoff
from commercial yards and sealed carparks. Typically these are based upon a
vortex flow configuration to remove sediment and will incorporate baffles to
collect hydrocarbons. Units are typically sized for a certain flow to pass through
the treatment unit and higher flows from more intense rains to bypass the
treatment device. This suits the “first flush” response of sealed yards. These units
are effective at removing coarse sediment (coarse silts and sands), debris and
oils. They are less effective for finer silts, clays will pass through and provide
minimal removal for soluble contaminants (BOD, Colour and tannins).
Units based upon filtration are also available. These are more suited to removal
of heavy metals and fine sediment from areas with high vehicle use. Filtration
units would not be suitable for the high suspended sediment loads off a logyard
unless preceded by another sediment removal step.

Vortex units used for stormwater treatment include the Hynds “Downstream
Defender”, Humes “CDS” and others. We understand that the Lower Port logyard
is to install downstream defenders and so for consistency on the site we have
adopted these.

5. Proposed Treatment System

The proposed strategy for the Gisborne log yard stormwater treatment is to maximise
retention of stormwater on site within the area limitations and slowly release treated water
to get maximum dilution in the Kopuawhakapata Stream.

The Kopuawhakapata Stream has a longer hydraulic response time (1 hour plus) than the
logyard. In short duration intense rainfalls the runoff from the iogyard will discharge to the
stream in advance of the stream rising from rainfall. Slowing the release of stormwater
from the site maximises the opportunities for treatment and also improves the dilution

available in the stream.
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The proposed treatment system is to provide settling and treatment to the runoff by:

a) Retention in the collector drain against the bund on the Crawford Rd side of the site.
This drain is 200m long. It is proposed to incorporate two settling pits into the drain.
These will be concrete and provided with a ramp to allow easy access for removal
of sediment by front end loader. The downstream end of the pit will have a timber
weir with a low level pipe. The effect of these pits will be to provide some
intermediate storage to attenuate flowpeaks and by trapping coarse sediment
reduce the load on the main treatment device. 35I/s will flow through the 150mm @
pipe drains, and the balance over the top of the timber weirs, with a total of 100l/s
discharging from the site (10 minute, 10y return event).

b) Treatment in a Hynds “Downstream Defender’ unit located outside the site bund
adjacent Crawford Road.

The unit chosen (downstream defender 2550mm) has the following characteristics:

Table 2: Downstream Defender

Option Cost ($) Effectiveness/ Maintenance Indicative

performance criteria | frequency & | annual

description maintenance
cost

Hynds $45,000 +|e Design flow = Initially 6 | Approx  $5000
Downstream $15,000 200l/s monthly year 1,
Defender install e Capacity = 425| inspection, and | Approx  $2250
2550mm e 19901 oil storage | removal of oil & | thereafter (2010
diameter unit capacity solids, then | pricing)
(with onsite e 4.05m° sediment | (likely annual)
storage) storage capacity

e 90% solids

removal

The “Downstream Defender” offers good floating and heavy solids, oil and sediment
removal & storage for reasonable capital cost, and the lowest ongoing maintenance costs
of the options profiled.

A conservative sizing of the unit is proposed to maximise solids removal and hydraulic
capacity. The location of the discharge into the relatively small Kopuawhakapata Stream
places severe demand upon the treatment device as there is minimal dilution for the log
yard runoff, compared with for example the Port Logyard where discharge is to the
harbour. However a mitigating factor for the discharge is that the point of discharge to the
stream is only several hundred meters upstream from the harbour.

6. Impact on Stream
The 10 year Kopuawhakapata Stream peak discharge is 8.7m%s. As the time of
concentration is longer than the log yard the peak level in the stream will generally be after
the log yard. Making a conservative assumption that when the log yard reaches peak
discharge flow will be 2m%/s in the stream and rising:

Dilution of 100 I/s into 2m®/s is 20 times
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At 20 times dilution the following discharge levels would be allowable assuming the
discharge limits in Table 1:

Table 3: allowable discharge levels

Parameter Upstream | Required Level Allowable Typical Typical
levelin (10 m below level in discharge | parameters
Stream discharge in discharge | parameters after
Kopuawhakapata (at 20x before treatment
Stream) dilution) treatment
Suspended 100mg/l above Up to 1,000mg/l 100mg/l
Solids background 2000mg/l (90%
removal in
vortex unit)
BOD 2.28 mg/l 20 mg/l 340 mg/l 200mg/l 200mg/I
(negligible
removal
assumed)
Total No data - 15 300 mg/l <50 my/I
Petroleum assume
Hydrocarbons | very low
<1mgl/l
Total Tannins | No data -
Total No data 0.4 8 mg/l Not Negligible
Nitrogen available removal
assumed
Dissolved Not less than Discharge
Oxygen 80% will be well
aerated by
falling 10m
to stream,
with minimal
travel time to
discharge to
harbour

With the Kopuawhakapata Stream at peak 10 yr flow of 8.7 m3/s the available dilution is
80 times and the effects from the logyard discharge proportionately less.

On the basis of the above monitoring information the proposed treatment regime will be
sufficient to meet the assumed discharge requirements for suspended solids, BOD and
oils. Further treatment options may be required if the council imposes discharge standards
more strict than those in Table 1.

7. Recommended Monitoring
Monitoring of the discharge quality from the log yard and the receiving water quality is
recommended. This will confirm the effects, track the efficiency of the site maintenance

and identify if further treatment contingency measures are required.

Monitoring is recommended in 4 rain events per year as in Table 4. Rain events should be
selected to cover a range of runoff and stream conditions including:
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e Moderate rainfall of 5-10 mm/hr with stream at low flows
e Heavy rainfall >10mm/hr with elevated stream flow

Site : Parameters Comment
Logyard discharge  from | Suspended solids To ascertain
second settling basin BOD effectiveness of

TPH settling basins

TN

Colour
Logyard discharge below | Suspended solids To determine
downstream defender (point of | pH contaminant load to
discharge to stream) BOD stream

TPH

TN

Colour
Kopuawhakapata Stream 10 | Suspended solids Upstream levels in
m upstream of discharge pH stream

BOD

TPH

TN

Colour

Dissolved oxygen
Kopuawhakapata Stream 20 | Suspended solids Increment in
m downstream of discharge pH contaminant  loads

BOD due to discharge

TPH

TN

Colour

Dissolved oxygen

Table 4 : Recommended Monitoring

In addition to the performance monitoring of Table 4. it is recommended that a more
detailed analysis of a rain event be undertaken, with samples taken at 15 minute intervals
through an event of duration 1 hour or more. This will establish the first flush quality. This
testing should be undertaken after the yard is sealed.

8. Contingency

Monitoring data from the logyard is not currently available on the levels of nitrogen and
colour in the discharge. It is anticipated that with elevated flows in the stream there will be
more than adequate dilution in the stream to ensure the water quality limits are met.
However there may be circumstances of low stream flow and localised rainfall around the
log yard where small discharges from the site may enter the stream with less than
satisfactory dilution.

A possible contingency measure which could be applied in the event of monitoring

indicating a problem would be to install a pump ahead of the “Downstream Defender” and
pump (or divert by gravity if falls allow) the base flow from the yard to sewer.
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Peter Askey
PRINCIPAL ENVIRONMENTAL ENGINEER, CPEng
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Upper Logyard : Stormwater Treatment
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Upper Logyard : Stormwater Treatment

1.1

1.2

INTRODUCTION

Proposed Development

Eastland Port Ltd propose to redevelop and extend the existing log storage area known as
the “Upper Logyard” on Crawford Road. Currently this area includes a log store area, a
disused fertiliser store (under demolition) and some general hardstand areas.

When complete the new log yard will occupy an area of 2.9 hectares.

Existing Stormwater Discharge

Currently stormwater from the Upper Logyard discharges at two locations to the adjacent
Kopuawhakapata Stream. The upper discharge point is via a concrete flume, this also
collects road water off Crawford Road.

Photo 1 : Upper discharge point from Crawford Rd and the Upper Logyard

The lower discharge point is via a pipe from cess pits at the main logyard entrance to a
discharge manhole beside the creek. Until recently (March 2012) this manhole was blocked
but has now been cleaned out.

2-50531.41
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Upper Logyard : Stormwater Treatment

Photo 2 : Main Upper Logyard discharge to Kopuawhakapata Stream

1.3  Stormwater Management Proposals
Consent applications for the Upper Logyard development were submitted in October 2011.
The Application proposed to continue to discharge stormwater from the new logyard to the
Kopuawhakapata Stream via the lower discharge point, with upgraded reticulation.
Stormwater was proposed to be collected in a channel with intermediate settling basins and
weirs located on the logyard site immediately behind the Crawford Rd bund. These basins
were intended to:
- Provide retention of flow to reduce peak discharge rates
- Provide settling of coarse sediments, with sand traps for clean out
- Incorporate booms for capture of floating debris and oils
It was then proposed to pass the stormwater through a Hynds “Downstream Defender™”
vortex style treatment device prior to discharge to the stream. This was initially selected for
consistency with the treatment regime recently installed on the Southern Port logyard.
However following further detailed characterisation of the logyard runoff carried out
subsequent to the Application it is now proposed to amend the stormwater treatment as
described below.

2-50631.41
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Upper Logyard : Stormwater Treatment

2 STORMWATER CHARACTERISATION

21 Upper Logyard Stormwater Characterisation

Samples were taken of the “raw” runoff from the upper logyard. These would be
representative of the situation when the yard is unsealed, and would represent a “worst
case” for a sealed yard.

Four samples were taken over a 1 hour period following moderate rainfall on the 4 July
2012 in which 24 mm of rain had fallen over the preceding 12 hours averaging around
2mm/hr.

Samples were taken of water flowing directly from an unsealed log storage area. The
samples were analysed for turbidity, Volatile suspended solids, Total suspended solids,
settleable solids, BODs (total and dissolved), total phenols and Tannin.

Results are presented in Appendix 1. Key features of note are:

» Turbidities and suspended solids were very high, ranging from 6,000 to 22,000 —
g/m?®

e Volatile suspended solids were around 22% of total suspended solids, reflecting
the high organic load in the runoff

e BODs was high, ranging from 250 to 640 gO,/m®. The dissolved fraction ranged
from 54 -94%, and increased as the storm progressed

¢ Phenols were relatively low and would only require 2-3 times dilution to reach
water quality guidelines

e Tannin levels were high as indicated by the red colour of the stormwater (Photo
2)

In addition a particle size analysis was undertaken on the suspended solids (Appendix 2).
This shows that the suspended solids are very fine, with around 25% clay fraction (ie <
2um) and around 90% under 100um.

2.2 Sampling of Kopuawhakapata stream

The stream and existing runoff from the Upper Logyard were sampled during rainfall on 1
August. Samples were taken at 4.00 pm after a 6.9mm rainfall that commenced at 11.00
am. The stream was already running full after previous rain, with an estimated flow of 700-
1,000 I/s. Both discharge points were flowing strongly. Samples were taken from:

e The Kopuawhakapata stream upstream of the upper discharge (concrete flume)
(KUS)

e The concrete flume. Note this also includes road runoff from Crawford Road (Photo
1) (D7)

2-50531.41
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Upper Logyard : Stormwater Treatment

23

e The stream downstream of the flume but upstream of the lower discharge at a point
where the first discharge appeared visually to be fully mixed. (KMS)

e The second discharge manhole beside the stream (Photo 2) (D2)

e The stream some 30m downstream of the lower discharge where the water was fully
mixed. (KDS)

The samples were analysed for turbidity, TSS and TBODs. The results are included as
Appendix 3.

Of note from the resuilts:

e Stream Turbidity and TSS are similar and increase with each discharge. TSS
increases by 2.7 times from upstream to downstream

e The overall increment in TSS is 98 g/m®
» BOD:s is low upstream but substantially increased after the discharges

e The BOD:s in the stream downstream of the upper discharge point was higher than
in the discharge itself. This result appears anomalous and so was checked with the
laboratory and the result confirmed. It is expected the result reflects the
instantaneous nature of the grab samples

e The upstream discharge point stormwater is more dilute reflecting the road water
contribution

» The downstream discharge quality is similar to that from the July sampling from the
logyard itself. TSS and BOD are slightly lower than the July in yard sample,
probably reflecting dilution with clean road water and water from the fertiliser store
roof

The observed impacts in the stream from the moderate rainfall of 1 August are very close to
or exceed the Dunstan Road consent conditions of:

i.  TSS downstream < 100 g/m® increment over upstream
ii. BODsdownstream < 20 gO,/m°.

Clearly with an increase in unsealed logyard area at the Upper Logyard the increased
volume of runoff would cause the discharge to consistently exceed the Dunstan Rd
conditions if it were of a similar quality to that observed to date.

Extended Settling Tests

Following on from the 1% August sampling a further series of settling tests were undertaken
on 4" October (Appendix 3) with the objective of better defining the settling characteristics
of the stormwater and hence treatment requirements. A representative sample of

2-50631.41

9" November 2012 : Issue 1 4

OPUS

L



Upper Logyard : Stormwater Treatment

stormwater was taken from the upper logyard near the entrance and allowed to settle with
the following tests undertaken at intervals ranging from 60 minutes out to 120 hrs:

- Settleable solids
- Turbidity, TSS, TBODs on the supernatant water

- A fuller characterisation of the supernatant water including VSS, phenols, tannins and
resin acids for the 24 hr supernatant water

The TSS for this sample was 1,820 g/m® and so somewhat less than the earlier results. The
reason for this is unclear, but could relate to placing of new gravel on the yard several
weeks prior.

Figures 1 & 2 below shows the variation in TSS, Settleable solids, BODs and Turbidity with
time. The graph shows that most settling takes place within 12-24 hrs with little further
improvement in supernatant clarity beyond that.
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Figure 1 : Settleable solids with time
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Figure 2 : Supernatant quality with time
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Sl

BOD:s is showing a gradual decrease over time as some of the organic material settles. The
24 hr BOD result does appear to be anomalous and may relate to a variation arising from
the laboratory sampling procedure.

The settling results provide useful data for the design of stormwater treatment and the
assessment of effects of the discharge. The residence time of the stormwater in the stream
before mixing with the harbour basin is less than 24 hrs. The sediment remaining in
suspension after 24 hrs is very fine and settles only very slowly. Therefore this fraction
would not settle in the stream after discharge and most will remain in suspension in the
harbour basin and be dispersed with the mixing of the tidal inflow and outflow. Note that
some gradual flocculation of the clay particulates in contact with seawater would be
expected.

The treatment device therefore needs to provide the equivalent of 12-24 hrs settling to
ensure removal of the readily settleable solids.

The residual sludge (settleable solids) at 24 hrs has a TSS concentration of 24,000 g/m®
(2.4% solids). This is a thin slurry that will require further thickening for ultimate disposal
(Section 4.4).

DESIGN STORM

Design Storm

The selection of the design storm for stormwater treatment purposes requires a balancing
of a number of considerations including:

e Rainfall depth, duration and frequency (return period)

e Ecological impacts in the receiving water. For high return period events when the
receiving water will be flowing at elevated levels then a short term stormwater
discharge of poor quality will have little impact. Whereas frequent discharges of the
same stormwater at low stream levels would be harmful.

o “First flush” effects — ie runoff in the initial period of a storm carries a greater
concentration of contaminants

e Capacity of treatment device.

e Available storage to retain flow and then feed at a lesser rate to the treatment
system

Guidance for stormwater treatment for the design water quality (as opposed to conveyance)
storm is provided in the 2010 NZTA document “Stormwater Treatment Standard for State
Highway Infrastructure”. This recommends that stormwater treatment be provided for the
90%ile storm volume, ie 90% of storm events will have a rainfall depth of less than the
design figure. The Standard includes maps of the 90%ile rainfall which plots for Gisborne

2-50531.41
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as 21mm. It is noted that the 90%ile storm typically is close to the 1 hr/2yr return period
rainfall and this can be used to estimate the water quality storm. For Gisborne area this is
(2040 projections) 21.5mm, which is in close agreement. Adoption of the 90%ile rain event
generally means that around 80% of the annual rainfall would be treated, this will vary with
the distribution of rainfall from year to year. Note that the 90%ile water quality storm is not
tied to a particular duration. This means that for shorter durations the return period of the
storm increases (eg 21mm is a 5 year return period event at 30 min duration and over a
100 year event at 10 minute duration). Conversely as duration increases then the return
period for the 21mm reduces.

Assuming a catchment area of 2.9ha then the design water quality storm volume is 29,000
m? x 21mm = 609 m>. Note this is slightly conservative as it assumes 100% runoff.

This is used as the basis for evaluation of treatment options below.

4 PROPOSED STORMWATER TREATMENT

4.1 Design Constraints
The following factors influence the stormwater treatment:

e The need to maximise log storage area in what is a limited site area, hence the
need for a system with a small footprint

e High and variable suspended solids loads
e The BODs content
4.2 Lamella Settlers

Considering the constraints above, a lamella plate clarifier is proposed for the stormwater
treatment.

Lamella (inclined plate) settlers are a means of uprating clarifier performance and allow a
much higher surface loading rate than for a simple clarifier tank. This is as settling particles
have a much smaller distance to settle before they encounter a surface. An indicative
loading rate would be around 5-10 m/hr, subject to specific assessment.

A nominal treatment capacity of 50 m®hr is proposed. This will be sufficient to clear the
design (90" %ile) storm volume in approximately 12 hrs.

For a 50 m*hr unit this would require 10 m? of surface area. The units are modular and the
capacity can be provided in 1 or more individual tank units.

A lamella clarifier could be purpose built or alternatively one of a number of package style
plants (such as the “Siltbuster”) could be used. The unit(s) will work best and be most cost
effective if provided with a substantial upstream buffer volume of close to the design water
quality storm. This buffer storage will itself provide some opportunity for settling and reduce
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load on the clarifiers. The proposed layout for the logyard stormwater is as shown in
Appendix 5.

4.3  Clarifier performance

A lamella clarifier can achieve high removal efficiencies (90% or more) of particles down to
around 25 um. Note that the particle size distribution shows around 70% of the logyard
runoff sediment is below this. The remaining sediment will be slowly settling, and unlikely to
settle in the flowing water environment of the stream.

The previous assessment was that to ensure an increment in the stream of < 100 g/m® of
TSS between the upstream and downstream discharge points then the maximum allowable
TSS in the discharge would need to be 1,000 g/m® (based upon a 20 times dilution). This is
well within the capability of a lamella clarifier treatment.

4.4 Solids removal

Any treatment process that is effective at removing solids from the stormwater will generate
a solids residual stream requiring disposal. Dewatering prior to disposal would be
recommended to minimise volumes.

Settling solids are collected in hopper bottom tanks in the base of the lamella units. In
addition a larger in ground tank would be provided (30-50,000 | capacity) to provide storage
for solids. From there solids would be either dewatered on site or removed off site for
disposal elsewhere.

Solids will also collect in the drain and settling pits, from where they will be removed as
necessary in dry weather with a front end loader (excavator for the drain).

4.5  Buffer storage

The design water quality storm is 600 m®. It is proposed to include a third weir, widen the
drain and enlarge the settling pits to achieve the required retention volume on the Upper
Logyard site.

4.6  Storms in Excess of the Design Water Quality Storm

In large events that generate a volume in excess of the 20 mm runoff some, albeit reduced,
treatment would still be provided:

e Once the buffer storage was filled water would discharge direct from the settling
pits. This water would still be receiving some detention and consequent settling in
the drain and settling pits

e The lamella clarifiers would be still treating the design throughput of 50 m*/hr.

Given that the first 600 m® of the event has been captured, the “first flush” is being fully
treated. Discharge later in the storm event will come after the worst of the contaminants
have been washed from the yard and will discharge when the stream is in high flow with
large dilution.

2-50531.41
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5 ALTERNATIVES CONSIDERED

5.1 Alternative treatment systems
5.1.1 Vortex type devices

From the observed stormwater quality and in particular the fine particulates and high BODs,
vortex style stormwater treatment devices will not be capable of removing sufficient
contaminants to meet in stream requirements. These are gross pollutant removal devices
generally effective down to around the coarse silt range of 150 um. Almost all of the solids
are below this size (Appendix 3). Given the very high loading of fine solids it is not expected
that additional sand filtration after a vortex unit would be effective.

5.1.2 Settlement basins
(a) Earthen embankment ponds

Simple settlement ponds would be a common solution for stormwater treatment from high
silt load sites such as quarries and logyards. Operationally they are simple but do require
large areas to be effective.

For settlement ponds with no chemical flocculation a depth of 0.5 -1.5 m would be allowed.
Typically at least 3 ponds would be required, each sized for the design storm volume. The
ponds would have an inlet weir to spread inflow across the width and an outlet decanter.
Several ponds are required so one can be settling and draining leaving capacity for further
storms. A number of days would be anticipated to be required to achieve complete
removals of the fine particulates in the log yard stormwater. Specific settling trials are
required to establish removal times and hence number and size of ponds. Access would be
provided for a bob cat or similar and periodically sediment would need to be removed.

Assuming 3 ponds each of 600 m® effective volume, and allowing for side batters and
access around the ponds then a total area of some 3,000m? would be required. This is a
sizeable area in the context of the Upper logyard site and we understand it is not Eastland
Port’s preference to constrain the log store to this extent. Accordingly this option is not
feasible.

5.1.3 Clarifiers

Where solids loads are high and space is at a premium then stormwater can be treated
through a clarifier. Tanks are sized on the basis of surface loading rate. The surface loading
rate could range from approximately 0.5 -1.5 m/hr depending upon the nature of the solids
and whether settling is chemically assisted.

Clarifiers can be rectangular or circular. They incorporate an inflow arrangement to smooth
flow and an outflow launder weir. Settled solids are removed from the base by scrapers in a
flat bottom clarifier or from the centre cone of a hopper bottom tank.

Any clarifier will work best under a relatively stable inflow. For this reason it would be best
provided with an upstream storage basin and have the stormwater fed (pump or gravity) at
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5.2

5.3

a relatively constant rate to the clarifier. Flows in excess of the design storm would be
bypassed. Without an upstream flow buffer then the clarifier has to be sized for the peak
flow and will be subject to widely varying inflow rates, making effective settling difficult to
achieve.

If a buffer storage is used to capture the design storm volume (600 m®) and then feed that
to treatment over say 12 hrs at 50 m*hr then the clarifier needs to be 100 m? (say 11.3m
diameter).

An alternative option would be to capture all the design storm volume (600 m?) into a
concrete basin (eg a circular precast concrete tank such as a Hynds “Megapond” or
similar). This would be used to batch settle the storm volume, settling the stormwater for
12-24 hrs (as evidenced by the settling tests, Section 2.3) and then decanting the
supernatant water. The residual sludge volume, which would be quite large (50-100m®),
would then require further thickening and dewatering.

No advantage is seen in this approach over the lamella clarifiers. In particular the footprint
of the treatment system is larger.

Alternative treatment locations

A review was undertaken of alternative locations for a stormwater treatment facility. A
possible site was identified on land owned by Eastland Port Ltd on the north side of
Crawford Rd, adjacent the substation. While a treatment facility could be fitted on the site
the location has no buffer zone to neighbouring residential property and accordingly was
not pursued.

Piping the stormwater down to the main logyard area provides no advantage and would
compromise the available storage area at that location.

Locating stormwater treatment on the Upper Logyard site where it will be at the source of
the water and effectively screened by the earthen bund to be built alongside Crawford Road
is the appropriate location.

Alternative Discharge Locations
Alternative locations for the discharge of stormwater would be:

(a) Direct to the marina basin. This does not materially alter the level of treatment that is
required of the stormwater. It would require new pipelines under Hirini Road and the
Wharf.

(b) To the open harbour in the vicinity of the main logyard discharge. With more dilution
and mixing at this location possibly the discharge quality standards could be less.
However a long length of pipe (c 800m) is required

(c) Discharge to sewer. This was discussed with Gisborne District Council, however there
is no spare capacity for the stormwater in the sewers from the Kaiti area.

2-50531.41
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None of the above alternatives are considered to provide significant environmental or cost
advantage over the proposed Kopuawhakapata Stream discharge point.

6 CONCLUSION

The Port is severely constrained for space and wishes to maximise the log storage area in
the Upper logyard. This means that large passive settling basins are not a viable option.
Treatment options that minimise the footprint, such as a plate settler, are favoured from this
regard.

To achieve a cost effective and operationally robust treatment of the stormwater some
retention of the flow is required. This means providing capacity to capture the design water
quality storm and allow it to be fed at a slower rate through the treatment system.

At this consenting phase of the project it is not necessary to fully design the stormwater
treatment. However it is necessary to be able to demonstrate that a suitable method is
available and practical within the constraints of the site which will achieve a level of
treatment consistent with the requirements of the receiving water. A combination of on site
retention of buffer flows followed by lamella clarifiers will achieve this.

The following proposals are therefore put forward as a basis for the consent;
That:

i. A Design water Quality Storm based on the 90%ile rain event be adopted,
equivalent to runoff from 21mm rainfall

ii.  On site retention of minimum 600m® of runoff be provided

ii.  That treatment capacity be provided with a through put of 50m®/hr sufficient to clear
the design storm volume over 12 hrs.

References
“Design Rainfalls for Gisborne District”, Opus Consultants March 2010

“‘Stormwater Treatment Standard for State Highway Infrastructure”, NZTA, May 2010
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Appendix 1
Results from Upper logyard sampling 4 July 2012
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BETTER TESTING BETTER RESULTS  Hamilton 3240, New Zealand | Web www.hilHabs.co.nz

ANALYSIS REPORT Page 1 of 2
Client: | OPUS International Consultants Lab No: 1023338 SPv2
Contact:| Mr P Askey Date Registered: | 05-Jul-2012
C/- OPUS International Consultants Date Reported: | 18-Jul-2012
PO Box 800 Quote No:
WHAKATANE 3158 Order No:
Client Reference: | Stormwater Samples of Gisb
Submitted By: Mr P Askey
Sample Name: 1 2 3 4 Composite of 1+
2+3+4
Lab Number:| 1023338.1 1023338.2 1023336.3 1023338.4 1023338.5
Turbidity NTU 22,000 14,300 13,500 7.100 -
Volatile Suspended Solids g/m3 4,900 3,500 3,900 1,460 -
Total Suspended Solids g/m? 22,000 14,700 15,500 6,000 -
Settleable Solids* mL/L 200 250 164 32 -
Dissolved Total Bicchemical Oxygen g Oa/m? 134 176 510 550 -
Demand (TBODs)
Total Biochemical Oxygen Demand g O,/m? 250 260 540 640 -
(TBODs)
Total Phenols g/m? - - - - 0.87
Tannin g/m? - - - - 250
Analyst's Comments

Appendix No.1 - Particle Size Report - 1023338

SUMMARY OF METHODS

The following table{s) gives a brief descriplion of lhe methods used to conduct the analyses for this job Tha detection limits given below are those aftainable in a relatively clean matnx
Deteclion limits may be higher for individual samples should insufficient sample be available, or if the matrix requires that dilutions ba performad during anslysis.

Sample Type: Agueous

Test Method Description Default Detection Limit | Samples

Turbidity Analysis using a Hach 2100N, Turbidity meter, APHA 2130 B 0.05 NTU 1-4
21%t ed. 2005.

Volatile Suspended Sclide Filtration (GF/C, 1.2 ym). Ashing 550°C, 30 min. Gravimetric. 3 g/md 14
APHA 2540 E 21° ed. 2005.

Total Suspended Solids Fittration using Whatman 934 AH, Advantec GC-50 or 3 gim? 1-4
equivalent filters {nominal pore size 1.2 - 1.5pm), gravimetric
determination. APHA 2540 D 21% ed, 2005,

Settleable Solids” Volumetric using an Imhoff cone. Settled 1 hr. APHA 2540 F 0.5 mUL 14
213t ed. 2005.

Particle size analysis* Malvern Laser Sizer parficle size analysis. Subcantracted to - 14
Earth Sciences Department, Waikato University, Hamilton.

Dissolved Total Biochemical Oxygen Filtered sample, Incubation 5 days, DO meter, no nitrification 2 g Oyfm? 14
Demand (TBODs) inhibiter added, no dilutions, seeded. Analysed at Hill

Laboratories - Microbiology; 1 Clow Place, Hamilion. APHA
5210 B 21st ed. 2005.

Total Biochemical Oxygen Demand Incubation 5 days, DO meter, no nitrification inhibitor added, 2g Ozim? 1-4

(TBODs) seeded. Analysed at Hill Laboratories - Microbiology; 1 Clow
Place, Hamliton. APHA 5210 B 21si ed. 2005.

Total Phenols In-line distillation, segmented flow colorimetry. NB: Does nol 0,002 g/m? 5
detect 4-methylphenol. Bran + Luebbe Method No. 127-71W.
APHA 5530 B, C & D (modified) 21% ed, 2005.

Tannin Colorimetric with Folin phenol reagent, tannic acid used for 0.10 g/m?* 5
calibration. APHA 5550 B 21 ed. 2005.

e, ;U This Laboratory Is accredited by International Accreditation New Zealand (JANZ), which represenls New Zealand n the International
SN=, s g Laboratory Accreditation Caoperation (ILAC). Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) this eccreditation is
) %X © @ intemnationally recognised.

»/;—‘:'\\\ The tests reporied herein have been performed in accordance with the terms of accreditation, with the exception of tests marked =, which

m&h are not accredited.



These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending 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
client.

This report must not be reproduced, excapt in full, without the written consent of the signatory.

Ara Heron BSc (Tech)
Client Services Manager - Environmenial Division

LabNo: 1023338v2 Hill Laboratories Page 2 of 2
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Appendix 2

Results of Particle Size Distribution
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Appendix No.1 - Particle Slze Report - 1023338 - Page 1 of 4 .
Department of Earth & Ocean Sciences

THE UNIVERSITY OF VN School of Science and Engineering
W A I I( ATO v MA @ The University of Waikato
: - Private Bag 3105
® L&‘.;gl Te Whare Winanga o Waikaro Hamilton, New Zealand

Result Analysis Report

Sample Name: SOP Name: Measured:
#1023338/1 Monday, 16 July 2012 4:35:49 p.m.
Sample Source & type: Measured by: Analysed:
rodgers Monday, 16 July 2012 4:35:50 p.m.
Sample bulk lot ref: Result Source:
20120941 Measurement
Particle Name: Accessory Name: Analysis model: Sensitivity:
Effluent Hydro 2000G (A) General purpose Normal
Particle Rl: Absorption: Size range: Obscuration:
1.560 0.2 0.020 to 2000.000 um 1750 %
Dispersant Name: Dispersant Rl: Weighted Residual: Result Emulation:
Water 1.330 1.262 % Off
Concentration: Span : Uniformity: Result units:
0.0072  %Vol 9.052 2.87 Volume
Specific Surface Area: Surface Welghted Mean D[3,2]: Vol. Welghted Mean D[4,3]:
2.37 m3g 2.530 um 17.311 um
d(0.1):  0.920 um d{0.5): 5.253 um d(0.9): 48470 um
_Parlicle Size Distribution
4
3.5
. 3
2
= 25
g 2
°
= 1.5
1
0.5
o1 0.1 1 10 100 1000 3000
Particle Size (um)
—#1023338/1, Monday, 16 July 2012 4:35:49 p.m.

Size (um) | Vol Under % Slze (pm) | Vol Under % Size [um) | Vol Under % Size (um) | Vol Undet % Size {um) | Vol Under % Size {um) | Vol Under %
B 000 0.880 T1.04 37,000 Bar| | 10e.000 7.4 300,000 100.00 BA0.000 100.00
0.060 0,00 2,000 2540 44,000 B8.77 125.000 5804 350.000 100.00 1000.000 100.00
0.120 0.00 3600 4229 53.000 91.08 149,000 08.75 420,000 100.00 2000.000 100.0¢
0240 0.00 7.800 58.57 63.000 93.00 177.000 59.29 500.000 100.00
0.430 213 15.600 1337 74.000 8456 210.000 8969 590,000 100.00
0,700 6.00 31.000 B389 BRO00 95.98 250.000 89.83 710.000 100.00

Operator notes:

Malvern Instruments Lid. Mastersizer 2000 Ver. 5.22 File hame: Hill
Malvern, UK Serial Number - MAL102144 Record Number: 1081
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Department of Earth & Ccean Sciences

i THE UNIVERSITY OF V% ; School of Science and Engineering
WAI I(ATO ‘ MAHERS“EH @ The University of Waikato
Private Bag 3105
@ Te Whure Wananga o Waikato Hamilton, New Zealand

Result Analysis Report

Sample Name: SOP Name: Measured:
#1023338/2 Monday, 16 July 2012 4:46:25 p.m.
Sample Source & type: Measured by: Analysed:
rodgers Monday, 16 July 2012 4:46:26 p.m.
Sample bulk lot ref: Result Source:
2012094/2 Measurement
Particle Name: Accessory Name: Analysis model: Sensitivity:
Effluent Hydro 2000G (A) General purpose Normal
Particle Ri: Absorption: Size range: Obscuration:
1.560 0.2 0.020 to 2000.000 um 14.09 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1.330 1.093 % Off
Concentration: Span : Uniformity: Result units:
0.0069 “%Vol 8.748 2.84 Volume
Specitic Surface Area: Surface Weighted Mean D[3,2]; Val. Weighted Mean D[4,3]:
1.91 m2ig 3.142 um 23.924 um
d{0.1):  1.128 um d(0.5): 7.400 um d(0.9): 65.864 um
Particle Size Distribution
wil [ b
3.5 :
3
£ B&
£ 2
=
§ 1.5
1
0.5
B0t 0.1 ' 1 10 100 1000 3000
Particle Size (um)
I—#1023338/2, Monday, 16 July 2012 4:46:25 p.m.

[ Size (um) | Vol Under % Size (umi | Vol Under % [Size [um | Vol Under % Size {jum) | Vol Under % Size (um) | Vol Under % | Siz0 (um) | Vol Under %
0.050 0.00 0.980 B.02 37.000 80.81 105,000 9525 300.000 83.789 840,000 100.00
0.050 0.00 2.000 2007 44.000 8.7 125,000 96.56 350.000 89,85 1000.000 100.00
0.120 0.00 3.900 35.11 53.000 B5.78 149,000 97.58 420.000 100.00 2000.000 100.00
0,240 0.00 7.800 51.18 63.000 83.37 177.000 98.35 500.000 100.00
0.430 1.27 15.600 65.26 74.000 81.55 210.000 9885 £90.000 100.00
0.700 4.08 31.000 772 BA00D 23.56 250.000 9942 710,000 100.00

Operator notes:

Malvern Instruments Lid. Mastersizer 2000 Ver. 5.22 File name: Hill
Malvern, UK Sorial Number - MAL102144 Racord Number: 1085



Appendix No.1 - Parlicle Size Report - 1023338 - Page 3 of 4

THE UNIVERSITY OF

WAIKATO

Te Whare Wananga o Waikato

Department of Earth & Ocean Sciences
School of Science and Engineering

The University of Waikato

Private Bag 3105

Hamilton, New Zealand

. MASTERSIZER €2

Result Analysis Report

Sample Name: SOP Name: Measured:
#1023338/3 Monday, 16 July 2012 4:51:50 p.m.
Sample Source & type; Measured by: Analysed:
rodgers Monday, 16 July 2012 4:51:51 p.m.
Sample bulk lot ref: Result Source:
2012094/3 Measurement
Particle Name: Accessory Name: Analysis model: Sensitivity:
Effluent Hydro 2000G (A) General purpose Normal
Particle RI: Absorplion: Size range: Obscuration:
1.560 0.2 0.020 to 2000.000 um 1443 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1.330 1.067 % Off
Concentration: Span : Uniformity: Result units:
0.0081 %Vol 9.303 3.06 Volume
Specific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3]:
1.65 m#g 3.632 um 34.022 um
d(0.1): 1.268 um d(0.5): 9.916 um d(0.9): 93.530 um
Particle Size Elgtg'lgution
35 i) 2
3
o 2.5
2
© 2
S
=) 1.5
>
1
0.5
%.01 0.1 1 10 100 1000 3000
Particle Size (um)
—#1023338/3, Monday, 16 July 2012 4:51;50 p.m.
[Sizo (um)[ Vol Under %] [Siza (um) [ Vol Under %] [Slze (um) | Vol Under %] [Size (um) [ Vol Under | [Size(um)| Vol Under %] [Size furm | Vol Under %
0.050 0.00 0.880 6.65 37.000 756 105.000 5154 300.000 S04 B40.000 100.00
0.060 0.00 2,000 16.87 44,000 76.84 125,000 8354 350.000 99.50 1000.000 100.00
0120 0.00 3800 044 53000 8037 148,000 8516 420000 9985 2000.000 100.00
0240 0.00 7.600 4528 63000 81,57 177.000 8643 500.000 .99
0.480 108 15,600 58.23 74000 86.37 210.000 9746 £90.000 100.00
0.700 238 31.000 70.28 BAOO 89.12 250.000 BB.32 710.000 100.00
Operator notes:
Malvern Instruments Lid. Mastersizer 2000 Ver. 5.22 File name: Hilf

Malvern, UK

Serlal Number . MAL102144

Record Number: 1087
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THE UNIVERSITY OF

WAIKATO

. HASTERSIIER <

Department of Earth & Ocean Sciences
School of Science and Engineering

The University of Waikato

Private Bag 3105

Te Whare Winanga o Waikato

Hamilton, New Zealand

Result Analysis Report

Sample Name: SOP Name: Measured:
#1023338/4 Monday, 16 July 2012 4:57:21 p.m.
Sample Source & type: Measured by: Analysed;
rodgers Maonday, 16 July 2012 4:57:22 p.m,
Sample bulk lot ref: Result Source:
2012094/4 Measurement
Particle Name: Accessory Name: Analysis model: Sensitivity:
Effluent Hydro 2000G (A) General purpose Normal
Particle Rl: Absorption; Size range: Obscuration:
1.560 0.2 0.020 to 2000.000 um 1317 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1.330 1.137 % Off
Concentration: Span : Uniformity: Result units:
0.0079 %Vol 10.673 3.39 Volume
Specific Surface Area: Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3]:
1.53 mé/g 3.932 um 43.517 um
d(0.1):  1.400 um d(0.5): 11620 um d(09): 125419 um
Particle Size Distribution
3.5 A ‘
3
- 2.5
o
- 2
£
= 1.5
=
1
0.5
|
%,01 0.1 1 10 100 1000 3000
Particle Size (um)
—#1023338/4, Monday, 16 July 2012 4:57:21 p.m,
[Size (um | Vol Under % Size [um) | Vol Undar % Size {pmj | Vol Urder % Size (pm) | Vol Under % Size (um) | Vel Under % Size (pm) | Vo Under %
0.050 0.00 0.980 589 37.000 6965 105.000 B7.70 300,000 [T 840,000 100.00
0.0680 0.00 2,000 15,36 44,000 7285 125.000 £9.06 350,000 8481 1000,000 10000
0120 0.00 3900 856 53,000 7632 149,000 91.96 420,000 5952 2000000 100.00
0240 0.00 7.800 1284 63.000 79.48 177,000 371 500,000 89.80
0490 091 15600 5482 74,000 8230 210.000 8526 530,000 100.00
0700 258 31.000 £6.46 83,000 8541 250.000 96,68 710000 100.00
Operator notes:
Malvern Instrumants Ltd. Mastersizer 2000 Ver, 5.22 File name: Hill

Malvern, UK

Serlal Number : MAL102144

Record Numbar: 1089
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Appendix 3

Results from stream sampling 1 August 2012
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(,\}\ R J Hill Laboratories Limited | Tel — +64 7 858 2000
C Hill Laboratories ==, |, smwem

‘A“ BETTER TESTING BETTER RESULTS Hamilton 3240, New Zealand | Web  www.hill-labs.co.nz

ANALYSIS REPORT Page 1 of 1

Client; | OPUS International Consultants Lab No: 1032333 5P
Contact: | Mr P Askey Date Registered: | 02-Aug-2012
C/- OPUS International Consultants Date Reported: 13-Aug-2012
PO Box 800 Quote No:
WHAKATANE 3158 Order No:
Client Reference: | Stormwater ex Stream and L
Submitted By: Mr P Askey

Sample/Type: Aqueous

Sample Name: |KUS 01-Aug-2012! D1 01-Aug-2012 !KMS 01-Aug-2012 D2 01-Aug-2012 iKDS 01-Aug-2012
) 4:00 pm P 400pm | 400pm | 400pm = 400pm
Lab Number:| 10323331 10323332 : 1032333.3 - 1032333.4 1032333.5
Turbidity - NTU 60 1,510 7 10,300 | 132
Total Suspended Solids g/m 58 | 1,120 73 5,400 | 156
Tatal Biochemical Oxygen Demand g Oz/m? 2 i 41 66 250 { 50
(TBODs)

SUMMARY OF METHODS

The following table(s) gives a brief description of the methods used to conduct the enalyses for this job. The detection limils given below are lhese altainable in a relatively clean malrix
Detection limils may be higher for individual samples should insufficient sample be available, orif the matrix requires that dilutions be performed during analysis.

Sample Type: Agueous

Test Maethod Description Default Detection Limit | Samples
Turbidity Analysis using a Hach 2100N, Turbidity meter. APHA 2130 B 0.05 NTU 1-5
S 218t ed. 2005. - |

Total Suspended Solids Filtration using Whatman 834 AH, Advaniec GC-50 or 3gim? 1-5

equivalent filters (nominal pore size 1.2 - 1.5pum), gravimetric
determination. APHA 2540 D 21% ed. 2005.

Total Biochemical Oxygen Demand Incubation 5 days, DO meter, no nitrification inhibitor added, 2.9 Ozlm? 15

(TBODs) seeded. Analysed at Hill Laboratories - Microbiology; 1 Clow
Place, Hamilton. APHA 5210 B 21si ed. 2005.

These samples were collected by yourselves (or your agent) and analysed as received &t the laboratory.

Samples are held at the laboratory after reporting for a length of time depending 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
client.

This report must not be reproduced, except in full, without the written consent of the signatory.

Y/ -

Peter Robinson MSc (Hons), PhD, FNZIC
Client Services Manager - Environmental Division

N, B This Laboratory is accredited by International Accreditation New Zealand (IANZ), which represents New Zealand in the Inlernational
SoNss A Laboratory Accreditation Cooperation (ILAC). Through lhe ILAC Mutual Recognition Arrangement (ILAC-MRA) this accreditation Is
ijaﬁfﬂﬁﬂi o @ intarnationally recognised.

"1@?? ( The tests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which
EAA Iabaratory are not accredited.
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Appendix 4
Results from Logyard sampling and settling tests 4™ October 2012
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\ Hill Laboratories

BETTER TESTING BETTER RESULTS

1 Clyde Street
Private Bag 3205

ANALYSIS REPORT

Page 1 of 3

R J Hill Laberatories Limited | Tel

+84 7 858 2000
Fax +647 858 2001
Email mail@hil-abs.conz

Hamilton 3240, New Zealand | Web  www.hilllabs.co.nz

Client: |Eastland Port Ltd
Contact: | Marty Bayley
172 Carnarvon Street
GISBORNE 4010

Lab No:

Date Registered:
Date Reported:
Quote No:

Order No:

Client Reference:
Submitted By:

1055010
04-Oct-2012
25-0ct-2012

SPv2

51624
6488

Marty Bayley

Sample Type: Agqueous

(TBODs)

Sample Name: | Logyard original Logyard (settling | Logyard (settling | Logyard (setiling ‘ Logyard (setiling
i - _sample for 1 hr) for 3 hrs) for 12 hrs) for 24 hrs)
Lab Number: 1055010.1 '1055010.2 1058010.3 1055010.4 1055010.5
Individual Tests
pH pH Units 6.2 - - = 5
Volatile Suspended Solids g.fm1 510 -5 : ) - i i B
;r?iaTSuspended Solids T g!mi* 1820 E ot - - B
Settleable Solids* misL S 30 50 75 120
Total Phenols Cgmd| 25 T & i i =
Tannin g/md 240 = E i :
Resin and Fatty Acids in Waler by GC-MS
Abietic acid* g/m? 0.038 - - - -
Arachidic acid (C20:0)* Cg/mt|  <0.0010 E = 5
Behenic acid (C22:0)* gim?|  <0.0010 . - . =
1 2:b—t1m—ahydmableuc acid” gmd|  <o00010 = . i e a
14-Chlorodenydroabietic aclg* om3| <0000 ! - :L_ T P =
Dehydroabletic acid* gmi| 032 - P e A 2 -
chhlorodehyd roabietic acid* gmé|  <0.0010 = - <
Isoplmanc acid”™ i;;m;3 0.0128 < - = - )
Ltgnocenc acid (024 70)*” g/m3 < 0.0010 - - - -
Linoleic acid (+ other C18:2 acids)* g/m? 0.0027 - . . x
Myristic acid (C14:0)* gmi| <D uom = - .
Neoabletic acid* gim’| 00077 - 5 5 :
‘Oleic acid (+ other C18:1 amds)‘ gl 0.0074 5 - :
7 ondel‘lydroabletlc acid* g/m? 0177 | - D
 Palmitic acid (c1 6: o)* g/m? 0.0028 - B e -
Palustric acid® g/m? 0.0063 - - -
Pimaric acid* g_lﬁ 0.027 - - -
Sand_nrac_oplmanc amd" afm_:*- 0.0045 - - -
Stearic acid (C18:0)* g/m? 0.0019 z » p s
Sample Name; | Logyard (settiing | Logyard (setting Logyard (setlling Logyard (setiling ' Logyard {settling
for 72 hrs) for 96 hrs) for 120 hrs} for 1 hr) + for3hrs)
o ) _ o supematant supemalant
Lab Number: 1055010.6 1055010.7 10565010.8 1055010.10 1055010.11
Individual Tests
Turbidity NTU - - - 2,300 1,840
Tota! Suspended Sclids gim? - = - 1,430 1,210
Seftleable Solids* mUL 12.0 1.0 12.0 Z s
Total Blochemical Oxygen Demand g Oofm? - - & 550 550

B
SN 36 A
S

internatienally recognised.

oA b et

laboratory are nol accredited.

This Laboratory is accredited by International Accredilation New Zealand (lANZ), which represents New Zsaaland in the Inlernational
Laboratory Accreditation Cooperation (ILAC). Through the ILAC Mutual Recognition Arrangement (ILAC-MRA) thie accreditation is

The lests reported herein have been performed in accordance with the terms of accreditation, with the exception of tests marked *, which



Sample Type: Aqueous

Sample Name: | Logyard (settling | Logyard (settling Logyard (setting Logyard (settling Logyard (setfling
for 12 hrs) for 24 hrs) for 72 hrs) for 96 hrs) for 120 hrs)
e supematant supematant __supemalant _supematant  supemnatanl
Lab Number: 1055010.12 1055010.13 1065010.14 1055010,15 1055010.16
Individual Tests
Turbidity NTU 930 580 i 400 . 330 310
Volatile Suspended Solids g - 1w o e e
Tolal Suspended Solids gmd| 840 440 7] r 240 350
Total Biochemical Oxygen Demand g Oafm3| 530 | 181 460 380 370
(TBODg)
Total Phenals gim?| ” 28 2 i B [
Tannin a.rmf4 - 176 B -
Resin and Fatty Acids in Water by GC-MS
Abietic acid* g/m? - 0.023 i - -
Arachidic acid (C20:0) Cgime| | <0000 - -
Behenic ésﬂéﬁ:ﬂ? g/m? i - ‘<00010 - e =
12-Chlorodehydroabietic acld® - gme 2 <0.0010 ) i =3
14-Chiotodehydroabietic acid* Tome| - . <0000 R P i e
Dehydroabietic acid* ~ gim?| Y ¥ ¥ - B - =3
Dichlorodehydroabietic acid* Tomr| <0.0010 - - - B
Isopimaric acid* gms| . 7 0.0090 - = =
Lignaceric acid (C24:0)" gime - <00010 - B s
Linoleic acid (+ other C18:2 acids)* gima| . T 00043 E p =
Myristic acid (C14:0)* o Cgime| - © <o0010 - s =
Neosbietic acid* gim? - 00044 ; - i 8 i
Oleic aﬁmﬁacids)* Efn_ﬂ— B . , 0.0019 f - - -
7-Oxodehydroabielic acld* gim? - o180 s : i
Palmitic acid (C16:0)* gim3| . - 0.0027 . = =
Palustric acid* - gim?| : 00031 | i p i)
Pimaric acid* gm3| . 00180 | i = o
Sandaracopimaric acid* gime| X 00035 - N =
Stearic acid (C18:0)*  gme - 0.0021 =S - -
Sample Name: | Logyard (setlling -
_ {for 24 hrs) siudge -
Lab Number:| 105501017
Individual Tests
Total Solids (TS) g/m? | 24,000 - - =

Analyst's Comments

At the client's request each sample was left to settle for longer than the 1 hour specified in the APHA 2540F method. Each
sampie was left for the stated time in the sample names, and the supernatant was collected after each time period with tests
performed on it (samples 1055010.10-16). The settled solids were collected from the 24hour sample and 2 total solid
analysis was performed on it (sample 1055010.17).

SUMMARY OF

Sample Type: Aqueous

METHODS

The foliowing table(s) gives & brief descdplion of the melhods used to conduct the analyses for this job. The detection limits given below ara those atainable In a relatively clean matrix
Detection limlts may be higher for Individual samples should Insutficient sampla be available, or if the matrix requires thal dilutions be performed during analysis

Test Method Description Default Detection Limit | Samples

Sample preparation by Waters General | Sample preparation as per requirement. - 2-8

section*

Resin and Fatty Acids in Water by GC- | Liquid /liquid extraction, GPC cleanup {if required), elhylation, - 1,13

MS* GC-MS FS analysis

Turbidity Analysis using a Hach 2100N, Turbidity meter, APHA 2130 B 0.05 NTU 10-16
21sted, 2005.

pH pH meter. APHA 4500-H+ B 21sted. 2005. 0.1 pH Units 1

Volatile Suspended Solids Filtration (GF/C, 1.2 pm). Ashing 550°C, 30 min. Gravimetric. 3 g/m? 1,13

_ | APHA 2540 E 21% ed. 2005. B B N

Total Suspended Solids Filtration using Whatman 934 AH, Advantec GC-50 or 3 g/m? 1,10-18
equivalent filters (nominal pore size 1.2 - 1.5um), gravimetric
detminatim. APHA_25_4[]_D 213t ed. 2005.

Lab No: 1055010v2

Hill Laboratories

Page2of 3




[Sample Type: ‘Aqueous

Test Method Description Default Detection Limit | Samples

Settleable Sclids* Volumetric using an Imhoff cone. Settled 1 hr. APHA 2540 F 0.5 mUL 2-8

A _ 21*ed.2005. R e

Total Solids (TS) Gravimetric. APHA 2540 B 21st ed. 2005, 10 gim? 17

Total Biochemical Oxygen Demand Incubation 5 days, DO meter, no nitrification inhibitor added, 2 g Oy 1016

(TBOD:) seeded. Analysed at Hill Laboratories - Microbiology; 1 Clow

s |Place, Hamiton. APHA 5210 B 21sted. 2005. | e

Total Phenols In-line distillation, segmented flow colorimetry. NB: Does not 0.002 g/m?3 1,13
detect 4-methylphenol. Bran + Luebbe Method No. 127-71W.

o |APHAS530B, C & D (modified) 21* ed. 2005. = .

Tannin Colorimetric with Folin phenol reagent, tannic acid used for 0.10 gim? 1,13

calibration. APHA 5550 B 21>t ed. 2005.

These samples were collected by yourselves (or your agent) and analysed as received at the laboratory.

Samples are held at the laboratory after reporting for a length of time depending 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

client.

This report must not be reproduced, except in full, without the written consent of the signatory.

s e

Peter Robinson MSc (Hens), PhD, FNZIC
Client Services Manager - Environmental Division

Lab No: 1055010v2

Hill Laboratories
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Introduction

This document intends to discuss the steps taken in optimising Eastland Port’s Upper Log Yard Storm Water Treatment

Plant by adding additional automation of the chemical dosing system.

The Upper Log Yard (ULY) has a footprint of 2.8 hectares with a capacity to hold 31,000 tonnes of logs. Bark and other
woody debris gathers on the paved ground of the yard as a result of handling and transport activities. The debris varies in
size from large pieces of bark to a finer dust due to crushing from the heavy machinery on site. When it rains, the surface

water carries the bark matter into the storm water treatment system.

In the ULY there is a storm water system consisting of a screening process, a pumping station, and two lamella clarifiers.
Storm water is captured via a perimeter drainage system before passing through a coarse screen and being pumped into

two lamella clarifiers before discharge into Kopuawhakapata Stream to the north of the site.

Consent was granted to Eastland Port by the Gisborne District Council for the redevelopment of the ULY including the storm
water treatment system in November 2013. The consent acknowledged the storm water treatment plan provided for
lamella clarifiers to be utilised. The consent also specified five sampling sites to analyse the discharging water against the

compliance limits.

Automation of the chemical dosing and desludging systems was installed in March 2018 with various trials and adjustments
since. Since the implementation of automation the chemical dosage rates have dropped with the amount of chemical

optimised for the plant inflow.

Figure 1 Eastland Port Upper Log Yard Location
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Resource Consent Conditions

ULY S127 -Appendix E - ULY SWTP Optimisation Report. R2. EPL. 80ct2018 Draft

The upper log yard storm water treatment plant discharges treated storm water into the Kopuawhakapata Stream under

Gisborne District Council (GDC) resource consent numbers LR-2011-105808-00 and DW-2011-105049-00.

Water quality monitoring is required as part of the consent conditions, this is sampled from five locations.

e  Site 1 - Logyard discharge from the second settling basin (swale)

e  Site 2 — Logyard discharge from lamella clarifier outflow

e  Site 3 — Kopuawhakapata Stream 20m downstream of discharge point to stream

e  Site 4 - Kopuawhakapata Stream 10m upstream of discharge

e  Site 5—The inner harbour within 20m of the Kopuawhakapata Stream outlet to the marina

The numerical conditions of the consent are outlined in Table 1 below.

Table 1: Upper Log Yard Consent Conditions

Parameter Units EMP trigger limits

pH -log(H*) 6.5-8.5

Temperature °C Not more than 3°C above background
Dissolved Oxygen g/m3 Not less than 4

TPH g/m3 15

TSS g/m3 Not more than 100 g/m3 above background
Settleable Solids g/m3 n/a

VSS g/m3 n/a

Total Nitrogen g/m3 0.4

Soluble Inorganic Nitrogen g/m3 0.4

cBODs g/m3 20 above background

Dehydrobietic Acid g/m3 0.025

Total Phenols g/m3 0.72

Total Tannins g/m3 n/a

Dissolved Copper g/m3 0.0025 average of 4 quarterly samples
Dissolved Zinc g/m3 0.031 average of 4 quarterly samples
Hardness g/m3 n/a

Absorbance at 440nm AU cm™? n/a

425
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System Description

3.1 Original Installed System Overview

3.2

10.

The storm water treatment process plant compromises the following steps:

Water from the log yard enters the swale where it moves slowly through a series of screening gates where larger material

sinks to the bottom or is retained by the gates

It is stored in the swale until a predetermined level is reached to allow a significant run period of the treatment plant.

These levels are set by the plant operator on the HMI screen
From the swale the water is piped underground to the pump chamber

Within the pump chamber are two pumps (duty/standby) which are enabled from a level switch and controlled by the

PLC to ramp to an operator selected speed
From the pump chamber water is piped up through non-return valves and into the plant piping network
An inline flow meter determines the volumetric flow through the plant

The inflow enters the two lamella clarifiers which are installed in parallel where the dirt particles settle to the sump and

clean water exits the top

The clean water is discharged over the top of the clarifiers into a common pipe. From the pipe the water drops through a

series of risers and laterals and is discharged into Kopuawhakapata Stream to the north of the site

The clarifier underflow (sludge) is periodically removed with an air diaphragm pump and discharged into a geotextile bag.

This is typically completed at the end of a rain event when the lamellas are reasonably full with sludge.
The water from the geotextile bags is collected and discharged in the same pipework as the clarifiers.

The design flow path through the storm water treatment plant is as shown in Figure 2 below.

Figure 2 Upper Log Yard Storm Water Treatment Plant Initial Design Process Flow

Swale
—— Overflow

Lamella
Clarifiers 1 L i Kopuawhakapata

&2 Stream

Storm Water Flow and Sediment Load

The plant has been designed for a design storm of 21.0mm, extending for any duration i.e. 10 minutes, 1 hour or 10 hours.

During 2017 there was a total rainfall of 1071mm, this is shown in Figure 3 below.

Figure 3 Climate Graph, Weather by Month Gisborne (https://en.climate-data.org/location/1039/)
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This rainfall translates into approximately 29,988m3 of storm water to be processed through the upper log yard storm

water treatment plant per annum. Using WorleyParsons mass balance from the new Wharf Side Log Yard Project the plant

flow for a 21.0mm rain event through the upper log yard plant is summarised in Table 2.

Table 2: Upper Log Yard Plant Flows

Input Value Reference

Stormwater area 28000 m?

Design Storm 21.0 mm Stormwater Treatment Standard for State Highway
Infrastructure (NZTA, 2010)

Time for Stormwater to be | 12.0 hours OPUS Stormwater Report 15 Aug2012

processed

Inlet TSS 3500 g/m3 OPUS Stormwater Report 15 Aug2012

Outlet TSS 20 g/m3 WorleyParsons Mass Balance

Design Storm Volume 588 m3

Desired Recoverable Solids | 1500 g/m3 301311-11154-WW-REP-0001-0-Jar Testing Results
Summary

Recoverable Solids 882 kg

The above values indicate significant solids loading in the stormwater entering the Upper Log Yard treatment plant.

During the summer months rainfall can be infrequent and can be generally categorised as short, sharp showers. During the

winter months the upper log yard experiences prolonged periods of rain that are frequent.

625
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Chemical Dosing Implementation and Automation

Initial Chemical Dosing

It was found that the original installation while effective was not capable of removing the solids as intended with gravity
settlement alone. A significant amount of sediment remained suspended and was carried through to the plant discharge.
Jar testing was completed on a range of coagulants and flocculants to determine the ideal combination and dose strengths

for the plants’ infeed composition.

From this jar testing it was determined that Polyaluminum Chloride would be used as the coagulant and CrystalFloc as the
flocculent. The report 301311-11154-WW-REP-0001-0-Jar Testing Results Summary. WorleyParsons. 20Jun2017 is attached
in the appendices. This outlines the methodology and results undertaken as part of this process. The Safety Data Sheets

(SDS) for both chemicals are attached in the appendices.

Prior to Filtec automation of the chemical system each chemical was mixed via its own 1,000L bulk container (IBC) into

dilute ratios recommended by the chemical supplier, IXOM. These ratios are as provided in Table 3:

Table 3: Initial Chemical Dilution Ratios

Product IBC Chemical (L) IBC Water Ratio v/v%
CrystalFloc 2.5 500 0.5%
PACL 20 100 20.0%

The trial dosing pump supplied by IXOM was a dual headed electric diaphragm pump so two chemicals could be dosed in at
the same time from the same pump. The pump stroke speed was controlled by a manual dial mounted on the pump. The
pump was interlocked with the plant sump pump so would run when the plant was operating. The PACL pump diaphragm

contained a slightly larger volume than the CrystalFloc pump diaphragm as shown below in Table 4:

Table 4: Chemical Dosing Pump Volumes

Crystal Floc Dosing Pump Vol. per Stroke 0.001198 L/stroke

PACL Dosing Pump Vol. per Stroke 0.001302 L/stroke

Both chemicals where then piped from the diaphragm pump into the main line. PACL was injected first upstream of the
flow meter. CrystalFloc was then injected just prior to the main plant pipework entering the ground. The diaphragm dosing

pump stroke control is shown below in Figure 4.

Figure 4 IXOM Temporary Diaphragm Dosing Pump Stroke Control

7|25
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Wb

While the diaphragm pump had a set flow rate the main plant pumps did not. These pumps ran off a speed percentage
from 60% thru to 90% and this was input by the operator. Both pumps operated differently due to differences in pipework.
Sump pump one would run at 30m3/hr at 70% whereas sump pump two would run at 22m3/hr at 70% with the same level
in the swale. The swale also affected the plant flow rate as the fuller the swale the larger the flow for the same pump
speed. This higher plant flow observed with a fuller swale is due to the head pressure differential between the lamella

clarifier discharge and water height in the swale.

With this large variability in the plant volumetric flow it resulted in the chemical dose ratio varying greatly from an ideal

mixture to extremely dilute.

This chemical dosing system had varying results as discussed above because of the application rates however was enough
to prove the concept that chemical dosing significantly increased the removal of solids from the discharge. Once this had
been proven Eastland Port went about installing automation of this chemical dosing system along with automating the

desludge cycle at the same time.

Filtec Automation — February/March 2018

Filtec installed an automated chemical dosing system. This included the following key pieces of equipment:

e  Polyblend system — This creates a dilute blend of Crystal Floc on demand which is then stored in a day tank. Once

neat CrystalFloc is added this slowly begins to lose its reactiveness
e  Digital Dosing Pump for PACL
e  Digital Dosing Pump for Main Crystal Floc
e  Digital Dosing Pump for Desludge Crystal Floc
e Inline static mixer to ensure PACL was homogeneously mixed into the incoming storm water

Below is a high-level summary of how the system operates:
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1. System reaches high/start level in the swale, this is an operator input on the HMI screen

2. Dilute Crystalfloc day tank level is checked to ensure above the minimum level, if not polyblend creates dilute

crystalfloc until level in the day tank reaches the minimum level

3. Polyblend continues to create dilute crystalfloc unit the day tank reaches the stop level. At the same time one of

the sump pumps ramps up to the operator inputed speed
4. Both the PACL and Crystalfloc dosing pumps are enabled on a 4-20mA run signal driven by the inline flow meter

5. The dosing pumps ramp up/down to match to incoming storm water flow. The dosing ratio for each chemical is

set by the operator on the HMI screen

6. When the system reaches a predetermined time set by the operator on the HMI the desludge cycle commences,

this is further covered below
7. The sump pump stops when the swale reaches the low/stop level, this is also an operator input on the HMI
8.  When the sump pump stops both the dosing pumps are disabled

9. The system goes into standby mode

4.3 Changes to Filtec Automation and Chemical Dosing — April 2018 thru October 2018

There have been several changes to the automation and tuning of the system since this was first installed. This mainly
involved the spanning of the two dosing pumps as it was found the flow range was too small with the dosing pump maxing

out at a plant inflow of 20m3/hr. This is further discussed in section seven.

5 Desludge System Modifications and Automation

5.1 Original System

The original desludge system consisted of pipework, air diaphragm pump, geobag and dewatering skip.

Figure 5 Upper Log Yard Initial Desludge Process Flow

Pipework to Air
Clarifier Desludge Diaphragm Pump Hose to Geobag in Water from geobag to

Isolation Valves or Vacuum Truck dewatering skip treatment plant discharge

M Vacuum Truck

The pipework attached to the desludge valves is shown below in Figures 6 and 7.

Figure 6 and 7 Initial Desludge Discharge Pipework
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Filtec Modifications and Automation — February/March 2018

The objective of the desludge system was to automate this to ensure sludge was removed for the clarifiers as this was
generated. This has two affects, one is it allows for the lamella to function to its full capacity instead of filling with sludge
and secondly minimises the compaction of the sludge. It was observed when the clarifier was fully drained down that with
the head of water the remaining sludge had compressed into a hard clay like sludge which required high pressure water and

a shovel to remove.

Several types of level measurement were reviewed as part of this process as one of the primary objectives was to control
the sludge depth within each lamella. Unfortunately, Filtec were unable to find a suitable instrument to detect this depth so

a time based desludge cycle was adopted.

This newly installed system still utilised the existing geobags and dewatering skip however contained the following

equipment:

Each clarifier has new pipework installed from the desludge outlets on the lamellas, these are fed to a common desludge

pump

Each lamella has an actuated isolation valve on the desludge line to allow each lamella to be desludged separately, or if

one unit was taken offline for maintenance.

There is a progressive cavity pump (desludge pump) that draws the sludge out of the two suction points in each lamella.

This pump is protected by a flow switch on the inlet and overpressure switch on the discharge line

Prior to the pump additional polymer is added to the sludge line to aid in dewatering the sludge further. This flow rate is

set manually on the dosing pump.
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The desludge cycle was interlocked with the main sump pump and programmed on a 60-minute timer. The operator could
select the desludge time per lamella from 1 minute through to 28 minutes. It was found that the desludge needed to run

for approximately 20 — 25 minutes per lamella to keep up.

Initially (January 2018) the geobag was installed in a caged skip this worked great to capture the treated water from the bag
which was discharged into the plant outfall. Unfortunately, once we had sorted the desludge cycle we found that the
original single bag design that was in the skip no longer had a large enough surface area to allow for efficient dewatering.
i.e. this could not keep up with the incoming sludge and the desludge pump would trip on high pressure. Two significantly

larger geobags were installed on the ground and the clean water from the bags was left on to drain back into the swale.

For the geobags various weaves of the fabric were trialled, two geobags of each material would be ordered at a time. Each
fabric had a different permeability which affected how easily the bags blocked or dewatered. We have settled on a product

supplied by Cirtex in Tauranga, this is called Envirosieve Gt50/50.

Changes to Filtec Automation — April 2018 thru December 2018

Initially on a 60 minute cycle installed as part of automation with the ability to input the desludge per lamella from 1 minute
to 28 minutes. Since implementing this it was observed this did not work as intended with the sludge within the lamella still
accumulating and not effectively being removed by the pump. The pump still seems to be removing a disproportionate
amount of water compared to sludge regardless of the pump run time. The pipework was pulled apart and it was
discovered that the automated valves were 45° out of alignment which resulted in the sludge being held back in the lamella

and pipework.
The automation was changed to allow each lamella desludge valve to be isolated from the HMI screen.

Additionally, the timing loop was changed from a one hour loop to a time input between cycles. This allowed for the

desludge cycle time to be dropped and the cycle frequency to be greatly increased from the one cycle per hour.
The desludge cycle was reprogrammed to have the following steps
1. Initial time before desludge — programmable 1 — 20 minutes
2. Desludge Clarifier 1 — programmable 1-15 minutes
3. Pause between clarifiers — programmable 1 -20 minutes
4. Desludge Clarifier 2 — programmable 1 — 15 minutes
Manual desludge button which enables one full desludge cycle (steps 1-4) to be complete while the plant is not running
Cancel desludge button which stops the desludge cycle
Isolation button for each lamella
Below is the current HMI desludge screen.

Figure 8 Desludge Cycle HMI Page
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These changes resulted in a marked improvement to the system however it was found the sludge would be extracted for a
short period of time before just pumping clear water. After consultation with Filtec they suggested this could be “ratholing”
which is where a hole in the sludge layer forms and allows for the less viscous water layer above to flow through the

desludge system.

Filtec suggested running the desludge cycle in short sharp bursts, for example one minute per lamella at a pump speed of
50Hz. This had an improvement however still resulted in water entering the desludge system after around the first 20

seconds.

Eastland Port then experimented with reducing the pump speed until only sludge was drawn through the system. It was

found at approximately 30Hz the system extracted good sludge and managed to retain a low sludge level in the clarifiers.

With the original installed pipework the two discharge valves off the lamellas were not equally piped as shown below. This
had the result of creating preferential flow for the shortest pipe run and this would then remove the sludge down to a

water level however there was still a significant amount of sludge still in the clarifier as indicated in the sketch below.

The pipework has since been modified to be of equal length, this has resulted in significant improvement and an equal

lowering of the sludge level within the lamellas. Figure 9 below shows the new pipe layout.

Figure 9 New Desludge Pipework Layout
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With the desludge pump speed and pipework changes it was found that the volume of sludge being removed from the
system meant that we could reduce to one geobag that was installed in the skip. This allowed the water to be repiped to

the outfall as opposed to on the ground and back into the swale.

Chemical Application Rates and Optimisation

Liquipac (POLYALUMINIUM CHLORDIE)

Initial dose rates were based on the jar tests performed by IXOM when chemical was first introduced to the plant, these

were roughly followed with advice from Filtec.
Once automation was installed PACL was initially diluted to an 20% v/v solution
More field testing was complete on the incoming plant feed at various dose rates

It was observed that sufficient blending of the dilute PACL that at 70L/hr (max pump speed) that the plant could operate at
approximately 20m3/hr

A decision was made to go to neat dosing this had two affects, minimised the requirement of chemical handling and the

dosing pump was capable of holding the correct dose rate over a larger range of up to 35m3/hr

At present Eastland Port are optimising the PACL storage to allow for a 48-hour rain event where an operator would not be

required to attend to the plant over the weekend unless an alarm was sent to their phone.

From neat dosing a series of testing was undertaken to determine the required application rate for the solids to drop out
within a predetermined time. The initial dose rate used was 0.7L/m3 however this could reduce by approximately 40% with
further testing and the installation of additional piping to allow for a longer residence time prior to the CrystalFloc being
injected into the stormwater line. The PACL reaction is a combination of concentration and time. At present we have a

higher concentration to compensate for the minimal contact time of the chemical.
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CrystalFloc B400 (Polymer)

Polymer is significantly more difficult than the PACL in that this is first dilute at a predetermined ratio and sent to a day

storage tank. From this tank it is dosed into the plant infeed line via the static mixer.

This process involved working with the initial dose rates provided by IXOM and Filtec, determining the span that we want to

accurately dose into the incoming plant line. Then work back to determine the required dilution in the day tank

The day tank needs to be drained every five days if not used otherwise the dilute polymer coagulates and is unable to be
pumped. A level sensor in the day tank has been installed to minimise the chemical mixed up. The low level is
approximately 2 litres and the stop fill level is approximately 16 litres, at this level the polyblend system is capable of

keeping up with the plant infeed at the highest determined flow rate of 40m3/hr.

Chemical Dosing Optimisation

The intent of optimising the chemical dosing is to minimise consumption and discharge into the Kopuawhakapata stream
however the dose still needs to be at a level to enable effective use over a range of solids content entering the plant.

Multiple trials and continuous testing during rain events over the past 9 months has help establish well defined dose rates.

Initially PACL was switched to neat dosing at 0.7L/m?3 as discussed in section 6.1. This produced a thick jelly like consistency
sludge. From this point the PACL application rate was taken down in 0.1L/m3 steps down to 0.3L/m3. It was found that this
0.3 value was great for low solids applications however when heavy rain events were experienced or higher flow rates
through the plant it was observed that there was solids carry over into the discharge. A rate of 0.5L/m?3 was settled on in
November and has been operating well since. This rate of 0.5L/m3 while slightly high for some applications seems to cover

the variability in conditions without overdosing the system.

Crystalfloc is diluted into the day tank at a ratio of 0.1% volume/volume with water. From the day tank this was initially
dosed into the stormwater line at a ratio of 1.4L/m3. The Crystalfloc dose rate followed the same trend as the PACL with

similar observations. A final value of 0.4L/m3 was settled on in November and has been operating consistently since.

Future Improvements for Chemical Dosing

The next stage for chemical dosing is to review the wharfside logyard design which has a longer contact time for both the
PACL and Polymer. This plant will determine if additional contact time actually results in a further reduction in chemical

application rates.

Once the Wharfside log yard is sealed this will then provide a true representation of the debris flushed off the upper

logyard in a rain event whereas at present mud is tracked up through the wharf side logyard.

Plant Discharges

Typical Discharge Prior to Filtec Automation

Prior to the implementation of the automation system the plant was just run during the rain event with periodic desludging.

This resulted in a less than clear discharge as is evident in the water sampling analysis.

Sludge was periodically removed from the lamellas manually via the air diaphragm pump as stated above. This had a

tendency to block resulting in having to remove and unblock the pump prior to continuing with the desludge.
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Discharge Post Automation

Since automation has been installed and the desludge system continuously improved as discussed above this has resulted in
a relatively clear discharge for the duration of operations. The reliability of this system is continuing to improve with the

additional chemical storage capacity and minimisation of chemical to establish the same effectiveness.

As per the attached water sampling reports it is evident that the discharge has continued to improve over the last year with

the odd bad result where problems have arisen within the plant operation.

In terms of resource consent conditions these are being met. The majority of contaminants are captured in the sludge

which is further dewatered and removed from site.

Foaming in Discharge

Foaming is an issue Eastland Port has struggled with since the plant has been operating. It was evident from previous
discharges that foam is generated from the logyard storm water. This foam has the potential to cause a nuisance by not
breaking down at the discharge point and being carried down the stream to where the stream crosses Hirini Street. This

may cause public concern due to its visibility both at the discharge location and further down the stream.

From multiple trials Eastland Port have undertaken we have determined this foam is caused by the run off from the logyard
and can be exuberated by three main factors. One is the amount of time that the stormwater sits in the swale and the
organic matter begins to break down, this has been observed to create natural foaming. Secondly, if the chemical addition
is incorrect in particular if PACL is not used this results in an ineffective application. Solids then flow into the discharge along
with the foam build up. The third and most significant is the energy imparted on the discharge from the top of the lamella
to the discharge into the stream. This energy comes from the conversion of gravity potential energy into kinetic energy
making the flow very turbulent. This is especially noticeable at the large drops in the discharge pipe network around the

manhole risers.

Foam generation varies significantly during a rain event. For example, during an 8 hour operation the first 2 hours can be a

clear discharge then 4 hours of bad foaming followed by 2 hours of clear discharge again.

The foam tends to develop in two forms, the first is a “wet” bubble that readily dissipates quickly, if discharged into the
stream this will only be observed for several meters. The second foam is a “dry” bubble this tends to be a dense dry foam
that accumulates and needs to be mechanically broken down or dissipates over several days. Dry foam sometimes becomes
solid enough it is able to span the Kopuawhakapata Stream. An example of wet bubble foaming observed at the

Kopuawhakapata Stream is shown below in figure 10.

Figure 10 Foaming Discharge
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Discharge foaming is further discussed in 4Sight’s memo attached in the appendices.

Steps taken to reduce foaming

Numerous steps have been taken to try and reduce the foam on the discharge. Initially a water spray was used in the
discharge riser to try and break down the foam generated before it entered the lateral pipework flowing to the stream. This
has had a reasonable effect on the wet bubble foam however the dry bubble tends to accumulate and not disperse with the

water spray.

Eastland Port reduced the process speed of the water treatment plant, initially the discharge flow rate was 30m3/hr. At this
higher flow rate significant turbulence was generated which contributed to the foaming issue. Eastland Port dropped the
flow rate to 10m3/hr however this resulted in an extended processing time and the crystalfloc tended to bind together as
opposed to dispersing in the water. Eventually a flow rate of 20m3/hr was settled on, this seems to be a good compromise

at the moment with minimising the energy imparted on the discharge while still ensuring adequate mixing of chemicals.

Lastly, in October a geotextile “sock” and sieve in the discharge riser was installed as shown in the figure below. The sock
attempted to remove the energy imparted onto the water from the drop in the riser and the sieve minimise the foam
exiting the riser. Therefore, any foam build up in the stream was main caused by the pipework downstream of the plants

main discharge pipe.

Figure 11 Discharge Rising Main With Foam Controls
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7.5 Resource Consent Compliance

Over the past two years quarterly water sampling has been completed by 4Sight Consulting to ensure Eastland Port’s
compliance with the Resource Consent conditions outlined above in section 2. These reports are provided in the

appendices.

Eastland Port has on average continually improved the discharge over the previous two years with this final foaming issue
still persevering. In terms of TSS which is the other visual indicator on the discharge the latest report from October 2018
stated “TSS at Site 3 (240g/m3) complied with the trigger limit of not more than 100 g/m3 above background (230 g/m3). TSS
results are shown in Figure 1. Importantly, the discharge TSS (24 g/m3) was only about 10% of the background value of 230

g/m3. The discharge TSS was the lowest recorded in sampling to date.”

8 Recommended Next Steps

8.1 Discharge Foaming

IXOM have recommended an antifoamer called XIAMETER AFE-1520 Antifoam Emulsion. This product is classified as
ecotoxic in concentrations greater than 100 mg/L as per the attached SDS sheet attached in appendix 4. There was another

option called FOAMTROL AF1440 however this is a carcinogen therefore this was ruled out of future consideration.

IXOM have recommended and we have completed to following trial to determine the desired application rate for this

chemical into the storm water plant.
1. Dilute the “neat” chemical down to a concentration of 20% v/v i.e. 50ml neat chemical per 200ml of water.
2. Obtain a 20L sample of foam and water
3. Using a 1ml syringe dropwise add dilute product utile foam collapse is observed
4. Results should be clear of foam

The results we determined from these bucket trials was 0.3ml dilute solution collapsed the foam found in the 20L samples.

This equates to 15ml per m3 of foamy water.
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The application of this chemical would be dosed into the common outfall pipe where lamella two discharges. The dose rate

would be metered by a small dose pump which is interlocked with the plant starting and stopping.

Eastland Port would start at this initial dose rate of 15ml/m3 and reduce or increase this until a satisfactory result has been

achieved. The objective of this is to minimise the chemical used while ensuring no foaming is present in the discharge.

Desludge Operation

With the desludge system now operating efficiently it will now be a matter of tuning the desludge timing over a number of
rain events. Ideally when the Wharf Side Log Yard Plant is implemented this desludge control will be operated off level

control as opposed to a timer. If successful, this would be retrofitted into the Upper Log Yard Plant.

Until the WLY haul road has been sealed (March 2019) it is difficult to determining the final/average solids loading through
the plant as dirt and debris are currently tracked up from the WLY by maffie trucks during ship loading.

Plant Control Methodology

During the installation of the Wharf Side logyard the ULY plant control will be updated and adjusted. At present the pumps
are controlled by a pump speed rather than flow. This results in the plant operating a various flow rates depending on the
level in the swale. As part of the Wharfside Logyard control methodology the plant sump pumps will be controlled by
volumetric flow rate with the pump ramping up/down to maintain this flow. If the swale continues to fill to a higher level
the plant flow would increase to the next set point. This would be an operator input with the ability to adjust these levels

and speeds once commissioned. Below is an example of the swale levels to plant flow rate:

Table 5: Upper Log Yard Proposed Plant Flow Rates

Description Swale Level (%) Plant Flow Rate (m3/hr)
Plant Start Level 60 20.0
Plant Initial Ramp 70 25.0
Plant Secondary Ramp 75 30.0
Plant Breach Level 80 40.0
Plant Stop Level 50 20.0
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