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EXECUTIVE SUMMARY

This evidence addresses erosion and sediment control (ESC) design and
management, and sediment related effects as it relates to the proposed

sand quarry (the Proposal or Project).

The Site has a total area of 134.67 hectares, although the quarry is only
proposed on approximately 27ha of the western portion of the site. The
quarry comprises a 23ha pit area located towards the western boundary
and a 4ha plant area (for processing and stockpiling) to the east of the pit.
The Siteis to be accessed from Newcombe Road, alocal road that connects

with State Highway 1 (SH1) to the south.

The Site consists of predominantly flat to undulating rural dairy farmland,
sloping to the north down towards the Karapiro Stream, which intersects
the site’s northern boundary and is the immediate receiving environment.
The stream flows east to west along that boundary, joining the Waikato

River approximately 4.4km channel length further southwest of the site.

Excavations of the pit area will begin 10-15m from the Karapiro Stream and
move towards Newcombe Road. The stages are to be approximately 120m
wide and will excavate approximately 40m below the existing ground level

of the existing terrace.

High soakage rates are experienced on site due to the characteristics of the
sandy soils. Two rounds of percolation tests have been undertaken on site
by HD Geo and WGA and HD Geo across seven sites. The tests confirm high
soakage and it is expected that the soakage rate will exceed the 1hr 100-

year rainfall event.

The proposed ESC controls and methodology have been designed in
general accordance with Waikato Regional Councils Technical Report No.
2009/02 Erosion and Sediment Control Guidelines for Soil Disturbing
Activities, January 2009 (TR2009/02), and do not assume any on-site
soakage. On that basis the design is highly conservative in that the runoff

volumes assumed are far higher than are likely to occur.
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(a)

(b)

The ESC design will include a number of elements that are consistent with

TR2009/02, as well as:

a typical TR2009/02 style sediment retention pond (SRP1) to treat
potential runoff from the approximately 4.8ha establishment phase of
works, and then to be enlarged and converted to a water storage and

reuse pond for the processing plant; and

a soakage basin and bunding adjacent to the Karapiro Stream, which
will provide for storage of up to 7,800m3, which is greater than the 1hr
100-year rainfall event) assuming no soakage. This basin and bunding

will not have a direct outlet to the stream.

In combination with the anticipated soakage rates, that have not been
assumed in the sizing of these devices, it is anticipated that they will be able
to accommodate runoff significantly greater than that arsing from the 100-
year rainfall event. In most rain events there is likely to be little, if any,

runoff entering the impoundment devices.

The minimisation of sediment yield that will be achieved by the proposed
ESC methodology is bespoke to the site and exceeds the outcomes
anticipated by TR2009/02. The overall approach exceeds typical industry-
leading best-practice that has appropriately minimised sediment
discharges and downstream effects on multiple projects throughout the
Waikato Region and within the Waikato River catchment, including sites

with soils containing a higher clay and silt component.

The efficiency of the ESC system will be further enhanced from the staging
of works and progressive stabilisation, thus reducing the potential area
exposed to erosion. It is anticipated that the proposed ESC methodology
will minimise the discharge of sediment from the site to an extent that is

similar to the existing land use.
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INTRODUCTION

My full name is Campbell Ross Stewart.
| have a Bachelor of Resource Studies from Lincoln University (1994).

| am a Director of Southern Skies Environmental Limited (SSEL), an
environmental consultancy company specialising in erosion and sediment
control (ESC), environmental management and planning. Prior to forming
SSEL in 2002, | was employed as an environmental and erosion and sediment
control consultant with Babington and Associates providing specialist ESC
management services to Auckland Regional Council. Prior to that | was

employed by the Waikato Regional Council as a Land Management Officer.

| have approximately 29 years of experience providing specialist ESC
management services including assessing and monitoring significant
earthworks projects. | have extensive experience in earthworks, stream works
and construction activities. This includes involvement with policy
development and implementation, education and training, and regulation
covering all aspects of the ESC process. Since 2008 | have been involved in
designing and working with construction teams to implement, monitor and
maintain ESC and environmental devices and methodologies for a number of

large infrastructure projects across New Zealand.
My relevant experience includes:

(@) I have specific experience in both preparing technical assessments to
support the Resource Management Act 1991 (RMA) process as well as
on-site experience with a number of NZ Transport Agency (NZTA)
projects and large infrastructure and quarry sites in the Waikato
including, but not limited to, Huntly Bypass, East Taupo Arterial, the
Waikato Expressway Te Rapa section, Te Uku Windfarm, the Rukuhia
Land Holdings Sand Quarry, Cambridge and the Tauhei and Waotu

Quarry’s re-consenting.

(b) 1 was the lead technical author of the Auckland Council Guideline

Document o5 ‘Erosion and Sediment Control Guide for Land Disturbing
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Activities in the Auckland Region’ (GDo5) for the management of
erosion and sediment associated with construction sites. GDos5 is the
update to Auckland Regional Council’s Technical Publication Nogo
(TP90) which the Waikato Regional Councils Technical Report No.
2009/02 Erosion and Sediment Control Guidelines for Soil Disturbing

Activities, January 2009 (TR2009/02) was copied from.

| am a Certified Professional in Erosion and Sediment Control, a qualification
that is achieved through Envirocert International and the International
Erosion Control Association. | am a past director of the Australasian Chapter
of the International Erosion Control Association and a past member of the
Certified Professional in Erosion and Sediment Control Ethics Committee

Australasia.

I have been an expert witness for two Environment Court prosecutions under

the RMA and approximately 25 Council hearings.

I have been a peer review expert and provided evidence to the Environmental

Protection Authority (EPA) for a Fast Track Consenting Application.

I was the ESC peer reviewer for the Cambridge to Piarere (C2P) Fast Track

Application process.

I have advised on ESC matters related to the Project since December 2020. |

am familiar with the Site having visited in December 2020 and March 2025.

Up to lodgement of the resource consent applications on 18 May 2023 and
notification of the Applications on 4 September 2024, | authored the
document “Erosion and Sediment Control Plan, 77 Newcombe Road,

Cambridge” 24 July 2022 (the ESCP).

Since lodgement, | have assisted with addressing Waikato Regional Council
requests for further information. This included updating the ESCP on 27

February 2025.
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Code of Conduct

| confirm that | have read the code of conduct for expert witnesses
contained in the Environment Court Practice Note 2023. | have complied with
the code in preparing my written statement of evidence and in any expert
witness conferencing, and | will also comply when | give oral evidence to the

Commissioners.

Unless | state that lamrelying on the evidence of another witness, my evidence
is within my knowledge and expertise. The data, information, facts and
assumptions | have considered in forming my opinions are set out in my
evidence below, along with the reasons for the opinions expressed. Where
relevant, | have stated why alternative interpretations of data are not
supported. | have not omitted to consider material facts known to me that
mightalter ordetractfromthe opinions thatlexpress. | specify the material that
| have relied on in support of my opinions. | have applied any technical
terminology used in my evidence according to its generally accepted meaning

among experts in my field.

Where | consider that my evidence may be incomplete or inaccurate
without some qualification, | have included such qualifications. | have
identified any knowledge gaps | am aware of, and the potential
implications of such gaps. If | consider that my opinion is not firm or
concluded because of insufficient research or data or any other reason, I have
stated this. | provide an assessment as to my level of confidence, and the

likelihood of any outcomes specified, in my conclusions.

Scope of Evidence

My evidence will address the ESC design and management of the Project, and

associated sediment-related effects.

| have read the submissions received on the Applications where these relate
to ESC, and the Waikato Regional Council Report prepared in accordance with

s42A of the RMA (the Hearing Report).
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ESCP. Rather, in this statement of evidence | will:

(@) Present the key findings of the ESCP;

(b) Highlight key points from the ESCP in relation to sediment effects;
(c) Comment on the Hearing Report; and

(d) Provide a summary of my key conclusions.

ASSESSMENT

Site Description

The Site has a total area of 134.67 hectares, although the quarry is only
proposed on approximately 27ha of the western portion of the site. The
quarry comprises a 23ha pit area located towards the western boundary and
a 4ha plant area (for processing and stockpiling) to the east of the pit. The
site is to be accessed from Newcombe Road, a local road that connects with

State Highway 1 (SH1) to the south.

The Site consists of predominantly flat to undulating rural dairy farmland,
sloping to the north down towards the Karapiro Stream, which intersects the
site’s northern boundary and is the immediate receiving environment. The
stream flows east to west along that boundary, joining the Waikato River

approximately 4.4km channel length further southwest of the site.
Proposed ESC Methodology

Excavations of the pit area will begin 10-15m from the Karapiro Stream and
move towards Newcombe Road. The stages are to be approximately 120m
wide and will excavate approximately 40m below the existing ground level of

the existing terrace.

In the ESCP | have described the proposed design of the ESC measures and
management approach to be implemented during the quarrying operations

and have assessed the effectiveness of those measures.
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In summary, the ESC design incorporates:

(a)
(b)

()

(d)

(e)

(f)

(8

Stabilised construction entrance, compound and load-out areas.

Clean water diversion to direct off-site runoff away from the excavation
areas and limit the catchment of the excavation area to no more than

5ha.
Progressive excavation and stabilisation.

Sediment Retention Pond 1 (SRP1) to provide ESC management during
the establishment of the processing area to be enlarged and converted

to a water storage and reuse pond post establishment.

Dirty water bunds (perimeter bunds) to direct any site runoff to a
retention or soakage device. Note several of the perimeter bunds will
be constructed to provide dual purposes, i.e. screen bunding and

containment bunding.

A Soakage Basin and bunding adjacent to the Karapiro Stream, which
provides for storage of up to 7,800m3 of water and does not have a

direct outlet to the stream.

A containment bund to be installed parallel to Karapiro Stream to
prevent any site water from discharging off site and assist general

quarry pit floor soakage.

The soakage basin and bunding has been sized to impound runoff from a 24

hours 100 year average return interval (ARI) rain event, without any assumed

soakage. That rain event over an 5ha area would create a volume of 7,750m>.

The Soakage Basin will provide a 1,000m? of storage. The perimeter bund that

will run parallel to the Karapiro Stream will be constructed to a minimum

height of 1.5m. This will provide an additional >6,800m3 of containment

storage along the floor of the quarry adjacent to the Soakage Basin. The

containment volume provided by the combined Soakage Basin and perimeter

bund will therefore provide a total volume greater than the 24 hr 100-year ARI

event.
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This approach developed in response to matters raised through the
submissions and confirmed as acceptable through discussions between RS
Sand Ltd and WRC. It was then detailed in the updated ESCP dated 27 February

2025.

The above design approach was also based on assumed areas of exposed
ground that are larger than will result from the intended staging of works and
progressive stabilisation of the site. It is also noted that as the staged
excavation of the quarry face progresses, the quarry floor area will increase,

increasing containment volume.

Assessment of ESC Methodology

In my opinion, the proposed ESC methodology is a best practicable option for
the proposal. It represents best-practice control measures that reflect site-
specific characteristics, is a staged quarrying methodology, and provides for
progressive stabilisation. It is also very conservative in that it proposes
sufficient storage for runoff greater than the 24 hour 100-year ARI rainfall
event without soakage, whereas soakage testing undertaken on site indicates
that the sand dominant in-situ materials will likely provide sufficient soakage
to accommodate most of the 100 year runoff. In other words, the probability
of controlled runoff spilling from the site to the Karapiro Streamis significantly
less frequent than a 1:100 year ARI event. In that regard, it exceeds the
outcome anticipated by TR2009/02, as that guideline assumes a discharge of
treated sediment laden water to the receiving environment during a range of
rainfall events, nominally as low as a 1 year event or less, depending on how

full a pond is prior to a rain event.

Considering the very high rainfall scenario that might result in a discharge of
treated sediment-laden water to the stream, it is highly likely that the turbidity
and suspended sediment load of the stream itself would be high, as a result of

general catchment runoff and erosion.

In addition, in the design calculations of the quarry operational area, assumed
catchment areas were increased to provide a secondary layer of conservatism

to the ESCP.
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As noted, the sand deposits within the site have confirmed high soakage rates
and therefore will reduce the volume of runoff entering the proposed site
water control measures. It is expected that only occasionally, and at only
minor volumes, will SRP1 discharge to the receiving environment via a
vegetated overland flow path. The soakage and the proposed containment
control for the quarry area will contain site runoff within the site perimeter
controls such that the Soakage Basin and bund runoff storage areas is unlikely
to result in a surface water discharge. This will significantly minimise the
overall potential discharges from the project and will compare favourably to

runoff from the existing land surface.

The efficiency of the ESC system will be further enhanced from the staging of
works and progressive stabilisation, thus reducing the potential area exposed
to erosion. This adds to the conservatism of the design and confidence in the

outcomes that will be achieved.

RESPONSE TO SUBMISSIONS

Auckland / Waikato Fish and Game (AWFG) and several other submitters' raise
concerns regarding water quality arising from sediment discharges from the

erosion and sediment control structures into Karapiro Stream.

The proposed ESC design and methodology for the quarry operations was
changed in response to these submissions, taking advantage of the specific
site characteristics and, in particular, its high soakage soils. The amended

design was confirmed as acceptable by Waikato Regional Council.

| note that since the ESC design and methodology amendment, AWFG have
informed the Applicant (RS Sand Ltd) that their concerns have been

addressed and have withdrawn their right to be heard at the Hearing.

RESPONSE TO S 42A REPORTS

I have read the following documents:

' Wikitoria Jacobs, Glenda Rodger, Tania Smythe, Ayo Balogun, Hugh Allison, Lucia Stefan, Tegan
Newton (silica), Freya Macmillan.
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(@) Waikato Regional Council - S42A Report; prepared by Mr Stuart Penfold

for Waikato Regional Council, and its following appendices.
(i)  Appendix A: Recommended Conditions.

(i)  Appendix E: Technical Review Memo Erosion and Sediment

Control.
(i) Appendix F: Technical Review Memo Freshwater Ecology.

(b) Planning Report for Land Use Application, Sections 42A of the Resource
Management Act 1991; prepared by Todd Whittaker for Waipa District

Council.

5.2 In Section 2.0 of his Appendix E ESC review, Mr Pope confirms that he has
assessed the most recent version of the ESC methodology, as | have described
above. Throughout section 4.0, Mr Pope accepts the proposed ESC
methodology, noting that the high soakage rates of the site soils are likely to
result in reduced runoff to the SRP and soakage basin under “normal
operation of the quarry” and “that the applicant has ignored soakage in their
volume calculations for the soakage basin and site impoundment, meaning

that their calculated level of impoundment is extremely conservative.”>

5.3 | generally agree with Mr Pope’s recommendations and conclusions but have
the following specific comments. (I also note that at page 2 of the Appendix
F freshwater memo, Mr Smith concludes that the magnitude of effects on
aquatic habitat is expected to be low with the adoption of the proposed
stormwater controls and that “There will be little to no discharge to the

Karapiro Stream”.)

5.4 At paragraph 306, the Waipa District Council s42A report defers the

consideration of sediment effects to the WRC report and recommendations.

5.5 In section 4.4 of his memo, Mr Pope identifies what he considers to be a
potential for ‘preferential piping’, being flow paths forming through various

soil horizons causing leaks or failure of the containment system. However, he

*At[4.3]
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is satisfied with the Council’s recommended consent condition requirement
for geotechnical supervision and certification of the construction of the
perimeter bund. | cannot comment on the geotechnical risk that he has
suggested, but as-built certification of erosion and sediment control measures
is a standard practice and one that | support. In this case it will be appropriate
of that to be provided by a suitably qualified geotechnical engineer in
conjunction with the site engineer. These requirements are provided in

AUTH145695.04.01 Conditions 7, 8 and 9.
Discharge Standards

In section 4.10 of his memo, Mr Pope supports the inclusion of a discharge
standard, based on the Karapiro Stream as a Significant Trout Fisheries and
Trout Habitat Class waterway, and an ‘after reasonable mixing’ condition
based on upstream and downstream water quality monitoring. Neither of

these were proposed by the Applicant or recommended by me.

| find it hard to reconcile Mr Pope’s proposed recommendation with Mr

Pope’s other, in my view, correct, observations, being:

| consider that ongoing/continuous water quality sampling within the Karapiro
Stream both upstream and downstream of any potential discharges will not add
value to the overall monitoring process and is not necessary in this instance.
Discharges from the activity will be infrequent, if at all, and likely only related to
very high | extreme rainfall events. During events of this type, | assess that it is
almost certain that the suspended solids levels in the Karapiro Stream will be far
in excess of any discharges from the sand quarry activity due to land use in the
catchment and natural erosion sources, and that the discharges would therefore

meet the permitted activity criteria in any event.
And:

The imposition of the standard conditions around sediment discharge allow for
an enforceable standard to be monitored as necessary by the Council, and can be

taken into account when bench testing results are calculated also.

5.8 The corresponding conditions of AUTH145695.04.01 as recommended by Mr

Pope are:
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17. Asaresult of the exercise of this consent, discharges from the work site shall
not cause a conspicuous change in water colour or clarity in the Karapiro Stream
after reasonable mixing and at a point 25m downstream of any point of discharge

to the water body.

18.  The concentration of suspended solids in the Karapiro Stream shall not
exceed 25 grams per cubic metre suspended solids concentration as a result of

the exercise of this consent.

This standard shall apply, except where the suspended solids concentration in the
named water body, unaffected by the activity, is greater than the standard
specified. When the concentration of suspended solids in the named water body,
unaffected by the activity, exceeds 25grams per cubic metre then there shall not
be any increase in the suspended solids concentration in the named water body

as a result of activities authorised by this consent.

Firstly, and only a minor point, | consider that if Condition 17 was to be
imposed, the “and” as underlined above should be deleted so that the
condition clearly relates only to a discharge standard at a point 25m

downstream of the discharge.

More importantly, Mr Pope’s recommendations do not reflect the function of
typical TR2009/02 compliant sediment control measures, which cannot
continuously meet a specific discharge standard through all rain events. The
performance of such devices varies in response to rainfall intensity and
discharge rates, as well as other site-specific variables. The design efficiencies
assumed for such devices are averages, based on data derived from research
and measurement at various monitored sites. Those are used as the basis of
effects assessments. In this case that reality is moot, as Mr Pope agrees that
the site will only discharge in very extreme rain events when, in his opinion, “it
is almost certain that the suspended solids levels in the Karapiro Stream will
be far in excess of any discharges from the sand quarry activity due to land use
in the catchment and natural erosion sources, and that the discharges would

therefore meet the permitted activity criteria in any event”.

As a point of principle, | do not agree with the imposition of specific discharge
standards for sediment control devices. In this case, for the reason Mr Pope

expresses, | do not consider the standards to have a meaningful purpose.
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| further note that Mr Pope’s suggestion that the standard “can be taken into
account when bench testing results are calculated also” is not consistent with
standard bench testing purpose and methodology. The purpose of bench
testing is to determine whether there is a material benefit in terms of
settlement rate and consequently potential sediment retention and reduction
in sediment yield (the volume of sediment discharges to the receiving
environment. That is based on a typical sediment retention pond that
discharges through a wide range of rain events. In this case it is agreed that
site soakage will significantly reduce the number of rain events that result in
off-site discharge. In extreme events, both the SRP discharge and the
receiving environment will likely exceed the proposed standards, and in any
event the condition makes an exemption for compliance under those
conditions. Consequently, the bench testing results will not have any relativity

to the discharge standard and compliance during extreme events.

Conditions 3 and 4 of AUTH145695.04.01 require the provisions of an updated
ESCP, to be prepared in accordance with TR2009/02. Given the bespoke ESC
design that has been accepted by WRC, which exceeds anticipated
performance of TR2009/02 but is not fully provided for by that guideline, |
recommend that the conditions explicitly state that the updated ESCP is to be
prepared in accordance with the ESC documents submitted and assessed by
WRC (as reported on by Mr Pope) and in ‘general accordance’ with TR2009/02.
| note that Schedule 1 General Condition references the consent application
documents. That includes the bespoke ESCP design as one of the application
documents, although the ESCP is not explicitly listed. So, it is not obvious for
someone in the future seeking to implement or monitor compliance with the
consent. Nonetheless, it does correctly include that bespoke design.
Conditions 3 and 4 of AUTH145695.04.0 are inconsistent because they
wrongly require an updated ESCP to be prepared in accordance with

TR2009/02.

Alternatively, Condition 3 of AUTH145695.04.01 could simply require adoption
of the ESCP that has been submitted and provide for updates to that

document through a certification process.
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I note an incorrect reference in the Advice Note to Condition 18. It currently

references Condition 20. It should reference Condition 18.

CONCLUSION AND FURTHER RECOMMENDATIONS AS TO CONDITIONS

In conclusion, | confirm that the proposed design is highly conservative and
that the anticipated frequency of discharge of treated sediment laden water
from the site is very low. The ESC design seeks to avoid discharges in all but
extreme rainfall events, when the suspended sediment load and turbidity of
the Karapiro Stream is expected to also be elevated due to general catchment

runoff.

Consequently, | anticipate potential adverse water quality effects of the

proposed quarry operation on the Karapiro Stream to be low.

I am generally supportive of the conditions recommended by WRC, with the

following exceptions:

(@) Conditions 17 and 18 of AUTH145695.04.01 can be deleted. In my
opinion they do not reflect best-practice erosion and sediment control
performance, the anticipated runoff and discharge characteristics of
the site, and are nullified by the expected coincidence of extreme
weather discharges with reduced upstream water quality within the

Karapiro Stream.

(b) Conditions 3 and 4 of AUTH145695.04.01 should explicitly reference the
bespoke ESCP that has been submitted, either as the primary document
that guides the drafting of an updated ESCP, or as a stand-alone

requirement.
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Campbell Stewart

18 March 2025



