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EXECUTIVE SUMMARY

Di scharges of stormwater in the Hawkeb6s Bay Regio
Regional Resource Management Plan andPtioposed Regional Coastal Environment Plan

As part of a wider revi ew of BayRegional€eunciis revieeingt a | p G
its planning provisions relating to discharges of stormwater.

To contribute to this review process, the council has commissioned Agquanet Corigdltiogproduce a
istate of knowl edgeo r e pmo available o then &ocaiios, i natye and e i n
environment al effects of discharges of stor mwater

Types of stormwater dischargasd types of receiving environment

This report covers the discharges of stormwéimm urban and industrial/trade sources to any type of
receiving environment, including land, unconfined aquifers, surface freshwater systems, estuarine/tidal
systems and the coastal marine altedoes not cover discharges of stormwater from the roavktgork

outside urban areas, or the stormwater runoff from rural (such as pastoral or forestry) land use.

Activity status and resource consent process

Stormwater discharges from urban ar eas Regiordirei ndust
either permitted or controlled activities under the RRMP and proposed s t a | Pl an. The H:
Regional Councilcurrently administers 107 individual resource consents for controlled stormwater
discharges, including 74 for discharges from indigidinade or industrial premises, and 33 from urban

areas. Most urban stormwater catchments in the Napier City and Hastings District are subject to existing
resource consents, and resource consent applications aagptications are being progressed foe t
Central H,aNagiee Qitg CoBnailgnd Wairoa District maimr ban centr es. The H
Regional Council has also engaged in a process aiming at identifying the remaining trade or industrial
premises that would require resource consent for sh@imwater discharges.

Location of stormwater discharges

Stormwater is generally discharged near the catchment where it is generated, so by definition, the greatest
concentration of stormwater discharges from urban and industrial discharges occue maamthirban

and industrial centres. Of the main freshwater and estuarine systems, the Ahuriri Estuary is by far the
system that has the greatest proportion (13%) of its surface catchment occupied-by arelhs. The
Clive/Karamu river catchment is tlomly other main surface water system where fuglareas occupy a

more than minor proportion of its catchment (4.2%).

Stormwater contaminants

Stormwaterassociated contaminants are typically metals/metalloids, hydrocarbons, sediment, bacteria,
and nutriats. A number of studies undertaken either in relation to specific resource consent processes, or
as part of wider projects provide valuable information on the presence and levels of these contaminants in
the stormwater systems and in the receiving enmients.

The contaminant levels in stormwater discharges and in stormwater collection and transport network is
also relatively well characterised. Typically, most metals and metalloids tested for are detected, but only
copper, lead, and, most predominantdinc are generally present at elevated concentrations. Polycyclic
Aromatic Hydrocarbons (PAHs) are often detected when analysed, sometimes at concentrations
exceeding environmental guidelines. Lastly, nutrient concentrations, in particular DRP, appea to b
common feature of many urban stormwater discharges.



Contaminants in receiving environments

The background levels, i.e. the levels of contaminants in the context of the current general rural land use
but in the absence of direct influence of urbarinolustrial stormwater discharges, are relatively well
characterised for the different types of aquatic environment in the region and are supported by
background levels obtained in other regions of New Zealand. These provide very valuable benchmark
values, enabling the early detection of contamination (i.e. well before it breaches environmental
guidelines). The present report provides a compilation of such informatted).

Estuaries represent the downstream receiving environments of the freshwater drainage network and are
sensitive to the same effects of laumgk activities as streams and rivers throughout the catchment. The
monitoring information availablan estiariesoften shows that the influence of stormwater discharges on
contaminant concentrations is generally measurable, and can be widespread at a whole systemn scale
example, metal concentrations in the widdwriri Estuarysediment appear to be morewated than the

regional background levels.

Contaminant concentrations in excess of environmental guiddimasbeen identified at sites located

close proximity to stormwater outlets the Ahuriri Estuary and the Napieratbour (Iron Pot)However,

such exceedances of environmental guidelamgsear to be generally confined to ardasctly affected

by significant pointsource stormwater discharges, thus the risk of actual effects on aquatic biota,
signalled by guideline exceedancislikely to belocalised.Contaminant concentrations at sites distant
from stormwater outlets generally remain below environmental guideln#ésthe notableexception of

the Iron Pot, where monitoring has indicated extensive petroleum hydrocarbon contamination by
petoleum hydrocarbons (heavy fuels).

Based on monitoring information available regionally, it appears that significant metal contamination can
be found in predominantly residential catchments, sometimes at levels similar to those found in industrial
catchments (Stron@005b). This seems to be at odds with the operative and proposed regional planning
framework, which distinguishes between stormwater discharges from residential (permitted) and
industrial/trade (controlled) areas. Given the potential implications of faudimg, it is suggested that

this point be examined further.

In freshwater receiving environments, there appears to be very limited direct information to support an
effective assessment of effects of stormwater discharges on aquatic life. However,vgithhdesvider

scope have shown that urban streams generally have poor to very poor aquatic communities, much poorer
than comparable streams with a predominantly rural catchment (Stansfield, 2009a) The degree of
imperviousness in the catchment (a measurerlpdnisation) was found to be a key driver (Stansfield,
2009Db).

Information gaps

There is currently little specific information on the characteristics or effects of the stormwater discharges
from the regionbés | argest ngs IDiatrict uebandareds)n dhissit a i a |
significant gap given that stormwater from these catchments is collected by a network of small, low
gradient streamsvhich converge to a tidal estuary. The bundle of consents recently granted to Hastings
District Cound requires some monitoring, which will in effect address parts of this information gap.
However, the resource consent conditions do not appear to contain specific provisions relating to the
monitoring of stormwaterelated contaminants in the lower CliRéver and/or the Waitangi Estuary.

Temporal patterns, in particular temporal trends in relation to stormwater contaminant levels in both
stormwater discharges and receiving environment (i.e. are contaminant levels getting better or worse?) do
not appeard have been studigdn t he Ha wk epgrabablid due to R gk iofcconsistent time
series.
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Although it was largely outside the scope of this report, very little informatipne ci f i ¢ t o t he
Bay Regioncould be found on the characteristicetfects of stormwater from the roading network. One
report, prepared in support of the resource consent application for the Napier airport stormwater
discharges, identifies that the stormwater from the adjacent highway may contribute as much
contaminantsd the Southeasterrwetland as the airport area (MWH, 2010b). One oeluischarges

(from the roading network) is permitted under the operative plarfmamyework;the other (airport, a
trade/industrial premise) is controllesder It is suggested thahe potential for stormwater discharges
from roads and highways outside the urban areas be investigated, particularly in relation to the
vulnerability of the different types of receiving environment, to support the development of the future
policy framewok. Work undertaken in other regions in New Zealand could be used as a basis for this
investigation.

There does not appear to be any information relative to the assessment of the potential effects of
stormwater discharges to unconfined aqsiféfost resoure consents allowing such discharges require
no or very limited monitoring.

Recommendations

Monitoring results suggest that stormwater from predominantly residential areas could lead to significant
metal contamination of downstream systems, possibly sirtolahose resulting from predominantly
industrial catchments. Given the potential implications of such finding, it is suggested that this point be
examined further. In particular, it is suggested that the composition of the urban land use/zoning in the
cachment above each monitoring site could be determined and used as a variable in a statistical analysis
of monitoring results available regiavide.

Given the demonstrated presence of contaminants in the receiving environments, it is strongly
recommended ot pursue a regular monitoring programme (SoE) to ident#fyporal trends at
system/catchment level

The Waitangi Estuargonstitutesthe final receiving environment for the largest urban and industrial
stormwater catchment in the region. There does nmapto be any monitoring information relating to

the degree of contamination of this estuary by stormwadare contaminants, and this information gap
does not appear to be addressed by the consent conditions associated with the stormwater distharges fro
the Hastings District urban areas. It is recommended that some monitoring, such as sediment quality
monitoring, be undertaken in parts of the Waitangi Estuary that are directly influenced by the Clive River
inputs. The investigation could initially bargeted to the main contaminants of conciglentified
elsewhere in the regiphe. metals (in particular zinc, copper and lead) and PAHSs.

The risk of effects due to stormwater dischardgesikely to depend on the type or sensitivity of the
receiving enironment. For example, a small legvadient stream or a and/or highly depositional part of

an estuary are likely to be more at risk from a local accumulation of persistent contaminants brought by
stormwater, than, say, a large, fast flowing/gravel bottiwer, or a high energy coastal environment,
where dilution and dispersion of contaminants are evidently much grétatersuggested that any
assessment of effects of stormwater discharges should initially include an appraisal of the sensitivity of
the receiving environment as well as the nature of the discharge.
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1. Introduction

1.1. Context

Dischargessf st or mwater in the Hawkebds Bay Region are ¢
Regional Resource Management Plan andPtibposed Region&oastal Environment Plan

As part of a wider review of its environment al p o
its planning provisions relating to discharges of stormwater.

To contribute to this review process, the council has commisdidquanet Consultinigtd to produce a
ifstate of knowledgeodo report, summari sing the info
environment al effects of discharges of stor mwater

1.2. Aim and scope of the project

1.2.1. Aim

The aim of this report is to identify the information and data currently available oefféets of
di scharges of stor mwataenrd isnu mnhaer i Hsaewkietd si nB aay firsetgaitoe

In particular, this report sesko identify:

e The types of stormwater discharges in the Hawked¢

e The types of environments receiving stormwater discharges, such as coastal ecosystems, freshwater
ecosystems and land;

e The nature of contaminants and the nature and scale of environmentad afteatiated with
discharges of stmwater;

¢ The details of information sources memtly available;

e A summary of this informatign

¢ A description of the limitations and gaps of this information

1.2.2. Scope

This report covers the discharges of stormwater fuoban and industribtade sources to any type of
receiving environmentlt does not cover discharges of stormwater from the roading network outside
urban areas, or the stormwater runoff from r@gath as pastoral or foresttghd use

This reportfocuses on effects of stormwater discharges on the water and sediment quality and ecology of
the receiving environment, but it does raaddress issues associated with hydrology or engineering
matters, such as flooding and/or erosion risk.

This report specificlly f ocuses on data and information from
as ofFebruary2011

1.2.3. Terminology

There appearto be a certain amount of debate among stakeholders of the management of stormwater
di schar ges BayRegibneaelatihdovite stétis of urban waterways particular the smaller
fAdrain® or fistreams that flow within urban areas. These are sometimes called drains, and considered as
a conduit of stormwater discharges to the receiving environment. However, the sameysisay also

be considered as streams in their own rigrgome situationsThis debate is by no means specific to the
Hawkebés Bay Regi on.
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The scope of the present report is essentially to present existing information as accurately as possible. It is
not within scopeto provide an assessmentapinion regarding the above debate. The approach taken in

thisreportistgener al ly use the term fAiwaterwayo when ref.
specifically referring to a waterway in particulanetapproach taken is tse the same appellation (e.g.
fidraind or fAstrieeme) vand shatusenmened vs. st or mw

consent documesitFor example, in relation to the discharge of stormwater from part of therNaipy

urban area to the Ahuriri Estuary, the Ahuriri Estuary is considered the receiving environment, with the
Purimu Drain considered as part of the stormwater system. It is important to note thpptbactdoes

not constitute an assessment or pimion with regards to the appropriateness of this status.

1.3.Report outline

This report is made of six main sections. Secti@abdve provides some general background and scope

for this report. Section 2 below outlines the regional planning framework for the discharges of stormwater

in the Hawkeds Bay Regi on. Section 3 describes
environments for discharges of stormwater that fall within the scope of this report, i.e. from urban areas

and industrial/ trade premises. Section 4 provides an overview of the management of stormwater
discharges. Section 5 summarises the monitoring informatiarced and used for the production of this

report. Lastly, Section 6 provides a summary of findings, identifies information gaps and provides
recommendations for future work.

2. Regional planning framework

2.1.Regional Resource Management Plan

Under Ha wRegiobad ReBoarge Management Plan (RRMBEHérges of stormwater to laod
freshwater are permitted or controlled activiti€&ules 42 and 43 respectively)

RRMP Rule 42generally permits the discharge of stormwater to land or water, unless the disisharg
specifically excluded. For the matters covered in this report, it means that stormwater discharges to land
or waterfrom residential urban areas grermittedunder this rule, as long as they do not result in specific
flooding/erosion or the productioof conspicuous oil or grease films, scums or foams, or floatable or
suspended materials in any receiving water body after reasonable mixing. Stormwater discharges draining
areas containing industrial or trade premises of more than 2 ha in size, orougbé ftorage of
hazardous substances are specifically excluded from Rule 42. All other stormwater discharges (i.e. not
permitted under Rule 42) haveantrolledstatus under rule 4®rovided controlled matters are complied

with. Controlled matters inate:

Al I reasonabl e measures shal/l be taken to el
give rise to all or any of the following effects in any receiving water after reasonable
mixing:

i. The production of any conspicuous oil or grease films, scums mrsfaar floatable
or suspended materials.

ii. Any conspicuous change in the colour or visual clarity.

iii. Any emission of objectionable odour.

iv. The rendering of fresh water unsuitable for consumption by farm animals.
v. Any significant adverse effecso aquati c | i fe. 0
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Discharges that do not comply with the provisions of either of these rules then default to Rule 52, which
places a discretionary status on the activity.

The RRMP provisions relating to stormwater are currently being reviewed by the &eQmmcil. As

part of the process, the Regional Stormwatarrkiig Group made of representatives of the regional
council a n TerritorialeandrLecgl Aubhorifies (TLAS)as set out to build agreement fihow

stormwater should be managed in tHea wk e 6 s Bay TRegWonki ng Group i s
developinga Regional Stormwater Strategy. The strategy will, amongst other things, assist in informing

the direction and philosophy for reviewing tlRRMP6 s s t o provisiard ama proposing plan
change.One of the reasons for commissioning this report is to help inform this review process.

Of note, are the policy provisions applying to the protection of groundwater quality in areas of unconfined
aquifer. The Heretaunga Plains aquifer system isntiost significant groundwater resource in the
Hawkebds Bay and t he R&RtMeP2l)oets an Objective (Obj

ino degradati on of exiting groundwat er qual.i
Ruatani wha Pl ains aquifer systems?o.

The RRMP Objectives identify that thiessk of contamination of # Heretaunga Plains aquifgystem

arises from a number of activities, includifig( e ) st or mwat e RMMP Objdctaveésg e s 0
(Objectives 21 and 22) and also seek to protect groundwater quality of the Ruataniwha Plaifirsecihcon
aquifer and any other unconfined or seronfined aquifer, but do not specifically identify stormwater as
being a key source of contamination.

Policy 16 provides for the regulation a number of activities, including stormwater djeshiato or onto
land over the ldretaunga Plainend Ruataniwha Plainmconfined aquifex As will be identified later in
this report, a number of urban and india¥/trade areas discharge stovater to land overlying the
Heretaung#lains unconfined aquifer (refer to Secti).

RRMP Policy 17 also requires the preparation and implementation of site management plans and spill
contingency reasures for relevant activities in areas of high contamination vulnerability for the
Heretaunga Plains aquifer system.

2.2.Proposed Regional Coastal Environment Plan

Rules 24 and 25 of the Proposed Regional Coastal Environmen{RRI&P)provide a rule frameark

similar to that of rules RRMP 42 and #8 discharges of stormwater in the Coastarlyin Small scale
dischargegdefined as from a catchment not containing industrial and/or trade premises of more than 2ha
in size and not containing industrial oadie premises used for the storage of any hazardous substance)
are permitted under Rule 24. Discharges that do not meet the requirements of rule 24 are controlled
activities under Rule 2Discharges not complying with conditions/standards/terms in Rulee2éme
discretionary under Rule 9.

Discharges of stormwater into the coastal marine area (CMA) are subject to different rules in the RCEP.
Diversion and discharge of stormwater into the CMA is generally a permitted activity (rule 154), subject
to someexclusions. If Rule 154 does not apply, then the diversion and discharge is subject to Rule 155 as
a restricted discretionary activityif all conditions/standards/terms can be complied with. If all
conditions/standards/terms are not met, then the diveend discharge of stormwater to the CMA is a
discretionary activity under Rule 153

! RCEP Rule 155 is currently subject to appeal and so is not yet operative.

3



2.3. Urban Stormwater

Urban stormwater is generally managed by territorial and local authorities (TLAS), i.e. district and city
councils. They generally manage urban stornrewabllection networks, and the discharges from these
networks into the receiving environments. The discharggtarfnwater from mostirbancatchmentsn

t he Hawkeds Bay Region is subject t oOng motaldeur ce ¢
exceptia to this general rule is the discharge of stormwater fsartsNapier Cityto the Ahuriri Estuary

(Purimu and GPE€Drainage systems)for which the Napier City Council anHBRC6s oper at i c
department are joint consent holder.

Resource consent applicatn s f or st or mwat er di scharges from the
Regioneither have beerecentlygranted or are in the process ofrlgeconsideredTablel).

A number of city and district councils across New Zealand have promulgated stormwater bylaws to
regulate the discharge of stormwater into the stormwater network they manage.t he Bdmwk e 6 s
Region,theHastings District Counck n d t h e Ce BaymDiatlict hBvestorknwades bylaw.

The Hasting District CouncfHDC) by | aw f or ms p a mwater sefvices ylaw 20@u nci | 6 s
identifiesHigh Risk Facilities (HRF), which are reiged to hold a conditional stormwater consent from

HDC to discharge stormwater into the SVWWNPremises that have the potential to breach the acceptable
stormwater characteristiare also subject to the same requirements. The bylaw stipulates thainére ow

or occupier of such premises may be required to regulate the quantity or quality of the stormwater
discharge (e.g. install pteesatment). The bylaw also defines stormwater discharge characteristics,
including prohibited, conditional and permitted cweristics.

The Centr al Ha wk e §GHBBG sforniwvater bylaw 2008ontaiasuprovisions relating

to the entry of contaminants into the public stormwater drainage network, in particular it stipulates that no
person shall allow any materidlazardous material, chemical, rubbish, litter or other substance into the
public stormwater drainage network. The bylaw also requires approval from the Council to make
connection to the public stormwater drainage network; it does not however requireeasmsentrom

the District Councilfor the discharge of stormwater to the public network, or specifically identify
acceptable stormwater quality limits and/or the possible need forgatenent.

To the authorés knowl edge,DisthNca@ouneilrdo it duryentifas ofn c i | a
February 2011havespecificstormwater bylaw

2.4.Industrial Stormwater
Stormwater from trade and industrial sites basically fall into two categories:

¢ Where the stormwater is discharged into the urban stormwadtectam network, it becomes part
of the urban stormwater, managed by (and therefore under the responsibility of) the local district or
city council . Where applicabl e, these dischar
described above;

e Where the sirmwater is discharged directly from the site into a natural receiving environment (i.e.
land or water), the discharge is managed by the site owner or occupier, with an activity status
determined by regional rules as detailed above.

2 GeorgeDrive/Plantation/County drains
3 Stormwater Network Infrastructure
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Tablel: Summary of resource consent status .main urba

environment

Central Waipukurau Tukituki River Consent application to be lod@8d in
Bay District Waipawa Waipawa River Consent application to be lodged in 20
15 resource consents, authorising the
Hastings, Havelock North, ¢ Clive River and discharge of stormwater from 15 indivig
and Flaxmere tributaries catchments, granted May 2010
Hastings Distrig Expire May 2022
Council
Specific areas Land/ Heretaunga | Three ansent applications lodged
unconfined aquifer | September 2010
. Resource consent jointly held by the ci
Napieurban area . . ;
(PUrimu/GPC Drains) Ahuriri Estuary the regional councils '
Granted November 2002, Expires June
Napier urban area il ron Pot| Granted October 2007
(Burns Road catchment)| (Napier harbour) ExpireMay 2022
. Two resource consents
(Tynggﬁlgétul;?::ﬂigihm( Ahuriri Estuary Granted November 1989,
Napier City Expire September 2026
Council Napier urban area Three separate consents

(Taipo Stream) Ahuriri Estuary Granted 2003, expire 2013, 202388d

Napier urban area Coastal marine Are Granted July 2006
(Cross Country Drain) Expires May 2027
Napier urban area
(Tyne/Thames catchmen
Napier urban area
(Central Business Distric
Wairoa District . . . Scoping report submitted in July 2010
Council Wairoa Wairoa River Application to be lodged in 2011

Ahuriri Estuary Consent Application to be lodged in 20

Coastal Marine Arej Consent Application to be lodged in 20

3. Type and location of receiving environments of stormwater
AEOAEAOCAO EI OEA (AxEAB8O " AU 2ACEI
3.1.Location of stormwater discharges

Selfevidently, urban stormwer is generated in urbareasand industrial stormwater where industrial

activity is located. In practical terms, this translates intorg keterogeneouspatial distribution of the
stormwater discharges across the region, with the vast majority of discharges, both in terms of number of
resource consents and of surface area drained by the discharges, located near the main urban and
industrial centres of Napier and Hastings.

As a result, the receivingurfaceaquatic environments located at close proximity to Napier (Ahuriri
EstuaryNapier Harbourandits tributaries) and Hastings (Clive River aitd tributaries) receivéyy far

the moststomwater discharge6n numbers and in stormwater catchment arbat) from the general

urban areas, and from individual trade or industrial premises. Further, the Clive River forms a common
estuary with the Ngaruroro and Tutaekuri Rivers, the WaitangiaBstuAs a result, this estuary
ultimately receives stormwater discharges from the three catchments, which intledetastings,
Flaxmere, Havelock North and Clive urbanaea small part of Napier City, and a numberisfltarges

from trade or industrig22 to waterand 20 to landTable?2).
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Table 2: Location of urban and industrial stormwater discharges in the Hawke's Bay Region bgurface water catchment.
Urban areas are based on GIS data analysis provided by HBRC. Discharge numbers from industrial and trade premises
include both current discharge permits and resource consent applications or p@pplications being processed as of
January 2011, based on HBRC consents database.

Surface Catchment Industrial/trade

Name Total area Main Urban Area | % of total N. of discharges
(ha) Centres (ha) | catchment

L . . To land: 3
0
Tukituki 250,522 | Waipawa, Waipukurau| 603 0.2% To water: 2
Ahuriri Lagoon tributari{ 114 0.8 .
Napier Drains 1,375 9.4 $8 1/3233?'%
Ahuriri Estuar 14,564 Napier South 101 0.7 '
Taipo 331 2.3
TOTAL| 1,921 13.2%
Tutaekuri Rivd 83,105 | Napier South 75 0.09% |1oland:0
To water: 3
Ngaruroro Rivi 201,246 . 11 | <0.019% |loland:8
To water: 0
Hastings Streams 825 1.6%
Havelock Nth Streams| 355 0.7%
Irongat&outhland 664 1.3%
Karamii Clive Corridor| 157 0.3%
Clive/Karamuy 51 492 Mangateretere <0.1 <0.01% | Toland: 12
River ' Muddy Creek 16 0.03% | To water: 19
ParitugKarewarewa 11 0.02%
Poukawa 4.7 <0.01%
Raupare 128 0.25%
TOTAL| 2,160 4.2%
Esk 26,785 - 12 0.05% |Ioland:1
To water: 1
Mohaka 243,946 . 43 | <0019 |T0land:1
Towater: O
Kouhauroa 8.7 <0.01%
. Walikaretaheke 16.2 <0.01% | Toland: 0
Wairoa 367,032 Wairoa&Corridor 342 0.09% | Towater: 1
TOTAL| 366 0.1%
Lake o. | TOland: 0
Waikaremoan| 52163 i i <0.01% | 15 water: 1
Lake Toland: 0
Whakamaring 1,532 i i <0.01% | 15 water: 1
Napier To land: 3
Open Coast N/A (Cross Country Drain 1,100 N/A To water: 2




—

Of the main freshwater and estuarine systems, the Ahuriri Estuary is by far the system that has the
greatest proportion (13%) of imirface catchment occupied by buwifi areas. The Clive/Karamu river
catchment is the only other main surface water system whereupuiteas occupy a more than minor
proportion of its catchment (4.2%/J)able3).

In comparison, catchments with a much lesser degratewdlopmentsuch as the Mohaka and Esk
catchments receive only a very small number of stormwater discharges. Similarly, the catchments of Lake
Waikaremoana and Whakamarino only receive one consented stormwater discharge each

A total of 15 resource consents are also held or being applied for discharges of stormwater to land over
the Heretaunga unconfined aquifer.

3.1.Receiving environment types

As of February 2011, a total of 118 individual resource consents have been identified, including consents
currently held, or in the process of being applied flmr discharges of stormwater from urban, industrial

or trade sour ces i nTahllel3 sumidaisek thebnsmb@& afyresdRreegconsemts for
discharges into the main different types of receidngironments.

Overall, over two thirds (85consents, 728bthe resource consents authorise direct discharges to aquatic
environments (freshwater or coastal water), with less than one third (33 consents, 28%) going to land. In
particular, most discharges of stormwater from urban areas are operated directljate svater
environments, the only exception being parts of Hastings urban areas where the stormwater is discharged
to land overlying the Heretaunga unconfined aquifer.

More than one third of the 35 consented discharges to land are to land overlyingrébeuhiga Plains
unconfined aquifer, where specific regional policy provisions apply (refer to S@ctjon

Table 3: Type of receiving enironment of urban and industrial stormwater discharges in the Hawke's Bay Region by
surface water catchment. Data source is HBRC consents database. Numbers include both current discharge permits and
resource consent applications or prapplications being pocessed as of January 2011.

Urbanstormwater Industrial/trade
Urban N of

Wetland/ Napier
Coastal Estuary/Harbour
Open coast Napier 2 1
Drains Hastingg;laxmere, Esk, Napi 9 18
Napier
Hastings
Havelock North
Surface Streams and rivers Clive 22 22
Freshwater 1 Wairoa
Waipawa
Waipukurau
Private subdivisions
Lakes and wetland| - 0 2
Over unconfined .
Land aquifer Hastings 3 12
Others - 0 18




4. Management of Stormwater discharges

4.1.Urban stormwater

4.1.1. Current Management

Hastings District Counci{HDC) haspromulgated stormwater bylawshich primarily aim at managing

the quality of stormwatebefore it enters the public networldn particular, it identifies accepthh
stormwater characteristics for discharge into the network, and requires resource consent for High Risk
Facilities, and any other property that may exceed acceptable stormwater characteristics. The bylaw also
clearly identifies thathe owner or occupiemay be required to control the quantity and quality of its
dischargelt is understood by the author tHdDC does not undertake specific treatment of stormwater
once it has entered the public stormwater network, apart from primary screening sgfidgsand
standard grit traps

A stormwater contamination and response protocol (3RB)een establishbétweerHDC and HBRC,

since April 2000( Mc Br y d e, 2010) to coordinate the two or
emergency or accidental spill obmtaminants in urban streams or the stormwater netW{BIRRC has

powers to take action over contamination incidents (issue abatement orders and prosecutions). Since the
adoption of the Water Services Bylaw (2009), Hastings District Council has similargpewe can

withdraw the stormwater service provided to the property if it considers the discharge from the property is

not under proper control (McBryde, 2010).

The Centr al H a wRoentils (CHBRG) stoinivaser bylaw tdoes not contain specific
provisions relating to the quality or treatment of stormwater within its network. Apart from general
provisions relating to the entry of any contamina
nui sanceo into the thaCGHBDCcstorsntvater bylavadoes not apgear waeqlire

or enable control over the quality of stormwater entering the public network. CHBDC does not currently

have any information on stormwater treatment that may be undertaken on individyarsite®es ot

currently undertake any specific stormwater treatment (Nicola Foran, pers. comm.).

Stormwater fronthe Napier urban areas does not undergo specific treatment apart from gross screening
andgrit traps, although the passage through the open drains baghier city stormwater network (e.g.
Purimu and GPC drains) may allow trapping of contaminated sediments (Ataria, 2008).

Wairoa District Council currently does not have an operative stormwater bylaw, and does not undertake
any stormwater treatment. Grasdid screening appears to be absent in Wairoa township (EMS 2010).

In conclusion, bBsed on the information available in the documentation associated with the processing of
resource consents (e.g. hearing evidence, consent applications-apppecationy, public stormwater

net works in the Hawk @dvevarBladeyinfradteugtureotypes gppgdecaannelized, i n
road side swales and drains, et.) and generally incladiens to prevent gross solids from entering the
network, except in Wairod ownship (EMS 2010). Sediment/grit traps are also understood to be a
common feature of public stormwater networks. Other than this basic level of primary treatment,
stormwater does not appear to currently receive any additional treadfterit has enteed the public
network,and befordts discharge to the receiving environme@ne council (Hastings District council)

has promulgated a relatively strong bylaw, enabling some control over the quality of the stormwater from
individual sitesbeforeit entess the public stormwater network.

4.1.2. Foreseeable future

The regional Stormwater Working Group is tasked with the development of a Regional Stormwater
Strategy, a draft of which was producinFebruary 2010The draft 8 r at egy fApr ovi des a f
which to address a range of water quantity and quality, and environmental protection issues in a
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coordinated, integrated and prioritised manner 0.
Regional Stormwater Strategygbruary 201pis:
NSt oremwaitn t he Hawkeds Bay Region is managed
based, Stormwater Management Plans thainagipe the protection of peopleroperty
and cul tur e, sustains ecosystems while effici

Whilst this strategy istill a draft ands not yet official council policyit still represents a common view
sharedin-principle by a number of regional stakeholders, and is likely to guide, at least to some extent,
the management of stormwater in the region.

The recent (200) resource consent process that authorised the discharge of stormwater from most of
HDCb arban areas to surface water drains and stfe@sslted in the imposition of a comprehensive set

of consent conditions that will have a major bearing on stormwaaagement in that area. In particular,
conditions require the identification of sites that do not comply with the HDC 2009 stormwater bylaw,
and the establishment of a timetable to bring any-cwnpliant sites to a compliant status. Conditions
also reqire the development of detailed stormwater catchment management plans (CMP). The CMP are
to be developed for each of the 15-walichments and determine the best practicable option for managing
flooding, stream erosion, contaminant discharges and recawmivigpnment qualityThe development of

CMP is to be based on modelling of contaminant loatsl sediment, water quality anbiological
monitoring.The conditions also i mpose that HBRCb&s recert
Design guidelinesbe implemented in significant new developments, and encouiagedsting areas.

The CMP approaclwas first imposed in New Zealand by the Auckland Regional Council and is now
commonly usedfor TLA asset management planning andioeal councilconsent decisiomaking

HBRC and Napier City Council have jointly expressed their intention to develop CMPs for the Napier
urban area.

Resource consent applications for other urban areas are currently being processed lfg.5lBR€as of
Napier, Waipaw, Waipukuray and Wairoa) The outcome of these processes will determine the
stormwater management regime within these areas.

4.2. Stormwater from industrial or trade premises

The Hawkebs Bay Regional C o u n cauthorisingdthei dchage &r s 7 4
stormwater from trade or industrial premisksectly to a receiving environmenthere are an additional

4 resource consents currently being applied fois understoodthat discharges of stormwater from
industrial or trade premises thdd rot currently hold a consent from the Regional Council rnaly

require one are in the process of being identified and addressed by HBRC. The remainder of the
trade/industrial premises discharge to the stormwater netwiorksrn managed by the TLADut vey

limited information appears to be available from the TLAs at this stage.

The management of stormwater quality from individual sigeserally relies on prewetion and
management of esgite activities, to prevent, as much as possible, the entry of cordate into the

stormwater systemn bot h fAnor mal 6 and #f a.c Thisdfeemttaaslatés infoe . g . ¢
consent conditions requiring the i mpl| eageamerit at i on
practiceso, s uc h a semesgencye proceduregundinm efnareas pused ffos the

storage/ge of hazardous substances, andsptxific measuresio protect the growdwater resource,
RRMP policy 17 alsaequires the preparation and implementation of site management plans and spill

“*A bundle of 15 individual consents, DP090355W to DP090369W.
*Hawkeos Bay Regi onal Council Wat er way Guidelines: L
Management (May 2009).
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cortingency measures for relevant activities in areas of high contamination vulnerability for the
Heretaunga Plains aquifer system.

Notwithstanding the implementation of goaa-site stormwater management practices, treatment of
stormwater prior to its diseinge is sometimes required to avoid, remedy or mitigate potential adverse

effects on the receiving environrmeBa s ed on t he i nformation held in t|l
provided in the consent documents, it appears that 32 (40%) of these disdiargea treatment device

in place. Interestingly, the proportion of discharges to water that are treatsbigialljthe same (41%).

The proportion of discharges to land over the unconfined aquifer that are treated is higher (72out of 1
consents, 058%).

There are a number of ways and a large variety etheffshelf devices that can be used to adequately

treat stormwater, ranging from sediment ponds, constructed wetlands, grass swales/buffers, interceptors,
oi Il / water S e p anatwd andr design ef tthe dreatmdsistem put in place should be
determined based on the discharge quality and quantity characteristics, the nature and sensitivity of the
receiving environment and sigpecific conditions. Accordingly, the treatment systemseaily in place
totreatst or mwat er di scharges in the Hawkeds Bay vary

5. Monitoring information

This section presents the mailocuments reporting environmental monitoring data and information
relating to stormwater di sThémaonitgrimg infarnmtiotcomtaineddia wk e 6 s
each documeris briefly summarised, to provide the source and context of the information synthesised in
Section6 of this report.

5.1. Consent monitoring

A | arge proportion of the monitoring Regidnwasand i n
collected as part of the resource consent process. Sextichbelow summarises the information

provided to the regional council as paftresource consent applications. Sectioh.2 summarises the
Aempl i anced monitoring information, i.e. the moni
conditonsd ur i ng t hresoufcicandeat.d0 of a

5.1.1. Monitoring undertaken as part of the consenting process

5.1.1.1. Discharge of the Burns Roakhuriri catchment (Napier City) into the Iron P@&AM)

The consent applicatioior the discharge of stormwater from the Burns Rédmiriri catchment to the

i | r o n(Figarel) was supported by an assessment of environmental effecty (k&fared by EAM

(Smith, 2007) The AEE involved the taking and analysis of stormwater and sediment samples.
Composite samples of the Afirst flusho (3 first h
were analysed for a suite of typical urban stormwater contaminamé$: Sospended Solids (TSS),

Arsenic (a metalloid), metals (cadmium, chromium, copper, nickel, lead, mercury and zinc), total
PetroleurHydrocarbongTPH), and Polycyclic Aromatic Hydrocarbons (PAHS). Sediment samples were
analysed for texture, the same aletand metalloids, TPH and PAH.

Stormwater results indicate:

e All metals but mercury were detected

e Concentrations of copper, lead and zinc well in excess of the ANZECC guidelines 95%@a(@5,
36 times higher respectively)

e TPH detected (275 ppb)

¢ 5 indvidual PAH detected, but at low concentration (<0.1 ppb)

10
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Sediment results indicate

¢ All metals/metalloids were detected in the sediment

e Only zinc exceeded the ISQIBw (but not the 1SQ&high);

e Copper and lead were measured at concentrations approdshingyt exceeding the 1SQGw
guidelines;

¢ High concentration of petroleum hydrocarbons in the-C36 band, indicative of heavy fuel oils
were detected at both sampling sites;

¢ Twelveindividual PAH compoundsveredetected, but at concentrations not exiaeg the ISQG
low guidelines

e Overall the results indicate some localised contamination as a result of the stormwater discharge.
However, this contamination is limited to the area immediately surrounding the outfall and does not
appear to have extendedthar into the Iron Po&part from heavy fuel oil.

5.1.1.2. Discharge of stormwater from other parts of the Napier City urban area

The authorunderstans that consenapplications are being prepared ftischarges of stormwater from
parts of Napier City that do naurrently hold discharge permit particular the Thames/Tyne Street
Drains, which discharge to the Ahuriri Estuanyd the central business district, which discharges to the
coast.However, no monitoring information was available at the time of writwgyreport.

Someother parts of the Napier rban area may fall under the provisions of RRMP Rule 42, i.e. be
permitted. In particularthe author understands that the status and resource consent requirements of the
discharge of stormwater from the Nap@BD area are currently being discussed betweapier City
Counciland HBRC.

Figure 1: Aerial photograph of the Burns Roadi Ahuriri Stormwater catchme nt (purple outline). From Smith (2007).

11
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5.1.1.3. Discharge of the Napier Airport intihe South East Wetland

Stormwater from the entranceway, the carparks and buildinigs t h e HyaAivjdor d@rescuri@ntly
discharged withlimited pretreatment to an extensive tidal wetland, tBeutheasternWetland,
hydrologically connected toand foming part of,the Ahuriri Estuary An Assessment of Effects
including stormwater (discharge) and receiving environment water and sediment \waalityepared in
support of the resource consent applicafigivvH, 2010a) and resource consent was recentignged

The resource consentonditions include requirements for an upgrade of the stormwater treatment
systemsMonitoring results indicate:

o All metals were detected in stormwater samples (both first flush andifgv$lush samples). Total
zinc, copperand lead concentrations somestormwater samples exceeded the 95% protection
level ANZECC trigger values;

e Total metalconcentrations n t he receiving environmentés wa
although total copper and zinc exceededANZECC (2000 95% protection levelrigger values
and total lead exceeded the 99% protection level ANZECC trigger value on one occasion;

e Total Suspended Solids concentrations were highly variable in stormwater ségped,000
mg/L), and moderate in the receivingv@onment;

e Dissolved nutrient (DIN and DRP) concentrations were variable in the storm{@z0&rto 0.7
mg/L for DIN and ©L®to 0.24 mg/L for DRP), and moderately elevated in the receiving
environment (0.02 to 0.8 mg/L for DIN and 0.012 to 0.110 mg/LDieP);

¢ In sediment, all metals were detected, with lead and zinc exceedin§Q@dzlow (but not the
ISQG-high) values in the stormwater system (i.e. ponds and drains). Sediment metal concentrations
in the receiving environment were all below the ISIQ® values;

¢ Tenindividual PAH compounds were deteciadsediment samples of the stormwater system, four
of them exceeding the ISQIBw values;

¢ Nine individual PAH compounds (subset of the ten compounds detected in the stormwater systems)
were detected in sedent samples from the receiving environment, three of which exceeded the
ISQGlow values (thesamethreecompoundslso exceeded ISQBw values in sediment samples
from the stormwater system).

5.1.1.4. Discharge of stormwater from the Waipukurau and Waipawa udvans to the Tukituki

River
Stormwater from the Centr al Hawkebés Bay towns of
the Tukituki and Waipawa river@igure 2 and Figure 3). The assessment of environmental effects ha
yet to be completed and lodgedtht he Regi onal Council , but Centr al

have kndly made monitoring information available for the purpose of this repath relate to water and
sediment quality monitoring undertaken within the stormwater collection/discharge system (i.e. generally
surface stormwater drains) between August 201QJandary 2011. Results indicate:

e Dissolved cadmium and mercury were almost never detected in water satoples;, and zinc
were always detected in water sampl&bout half the samples exceeded the ANZE@G00)
guidelines 95% level protection trigger vak;

o DRP was generally elevated. Nearly all of the samples exceeded the RRMP guideline (0.015 mg/L)
and 75% of the samples were more than 8 times the RRMP guideline (0.122 mg/L);

¢ In sediment, only copper and zinc were analysed. Both metals were alwaysdléféith regards
to zinc, about 70% of samples exceeded the I&§arigger value and about half exceeded the
ISQG-high value. Copper concentrations were relatively less elevated, with less than 10% of
samples exceeding the ISQGw trigger value, andane exceeding the ISQKigh trigger value.

% Detecton Limit

12



[ consulting Itd

.
~

Figure 2: Stor mwater sampling |l ocations in Waipawa, Central Ha\
International Consultants Ltd).
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Figure 3: Stormwater sampling locations in Waipukurau, Centr al Hawkeds Bay District (so
International Consultants Ltd).
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5.1.2. Monitoring undertaken during the life of the consent (compliance monitoring)
HBRC consent databasentains107 currentdischarge permitior discharges of stormwatés land,

freshwater or coastal watek small number of consents require that relatively extensive monitoring be
undertaken and reported back to the Regional Couknsilimmary of monitoring data isgsented below

for each of these consentHowever, the vast majority of resource consatd not require extensive
monitoring:

58 (54%) of resource consents do not require any form of stormwater dischangeEeiving
environment monitoring;

24 (22%) only require limited monitoringdf the discharge qualitgno more tharfour timesper

year, limited list of determiands);

The remaining25 consents 43%) require more comprehensive monitorirggnerally involving
receiving environment monitoring (water quglisediment quality and/or biological monitoring). It
should be noted that these 25 consémttude the bundle of 15 consents granted to Hastings
District Council in 2010, and covering stormwater discharges from the vast majority of the
di stricrea8s urban a

When considering the consents by activity type, it becomes apparent that:

Most mnsens authorising stormwater discharges from significant urla@easinto aquatic
environmentgequire elatively extensive monitoringvionitoring requirements genelglinclude

metals, organic contaminants and TSS in the stormwater discharges and the receiving environment
Some also require biological monitoring (e.g. algal or macroinvertebrate communities) in the
receiving environment;

Monitoring requirements assoaal with individual trade/industrial premises vary widely, as could

be expected, depending on the size of the site, the type of activity, and the nature of the receiving
environment. For exampl@etrol stations are typically required to measure TPH inhdigg

whilst quarries are generally required to measure determinands associated with s€tipieaity

Total Suspendedolids). These monitoring requirements are summarised in a table presented in
AppendixB).

5.1.2.1. Discharge of the Burns Roakhuriri catchment (Napier City) into the Iron Pot

Conditions of Consent AQIX¥0023V, for the discharge of stormwater from the Burns Rédudiriri
catchment to thé | r o nreqire thedtaking of ®our profile ofmetalcontaminants in the stormwater
dischargeResultqpresented iM\ppendixF) indicate that:

Nickel and chromiumvere generally not detected;

Arsenic and cadmium were detected in about half the samples, and only a moderate concentrations;
Lead was detected in all samples, but at concentrations generally below the ANZECC 95%
protection level trigger valye

Zinc and copper concentrations in all samples exceed the ANZECC 95% protection level trigger
value by a wide margin. This result is consistent with those obtained previously (&ferltd;

Zinc concentration seemed to increase during the 6 hour period. Copper concentrations were
generally higher during the second half of the 6 hour monitoring event.

14
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5.1.2.2. Discharge of stormwater from the Purinrand GPC drainage systems to the Ahuriri
Estuary (Napier City)

Consent CD990516Vduthorises the discharge of stormwater from part of the Napier City urban area
(Purimu and GPC diaage systems), requires thaydarly benthic surveys of sediment compositimd

guality and ecology of the Ahuriri Estuary be undertaken. The first two surveys were available at the time

of writing this report, undertaken in 2006 (Bennett, 2006) and 2010 (Smith, Z0%}e surveys were

undertaken at two sites near the dischargp oi nt s and one frefer digweed si t e
4). It is interesting to note that the reference site for these surveys is virtually the samefhersites

(site A) in the estuarine monitoring programme undertaken by HBRC (Maeamaittz, 2006).

Figure 4: Aerial photograph of Napier City Stormwater catchments. The Purimucatchment (shaded in blue) and the
Georges Drive/Plantation/County (GPC) drainage systems discharge into the Ahuriri Estuary. The inset shows the
location of the benthic survey sampling sites for theonsent compliance monitoring programme, representinghe Purimu
discharge site (Site PUR), the GPC discharge site (GPC) and a reference site adjacent to the railbridge (Site AHU).
(Source: Smith, 2010).
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e Both Aimpactdo sites showed some signs of organi
nuisancemacroalgae at both sites, and hydrogen sulphide odour at one of the sites (Smith, 2010);

e ln 2006, there were no distinct t rositesqBennettf t r ac
2006);
e ln 2010, mean metal / metal [todi ds ictoensc eme reat hbghenr

Aireferenced site, b dow trigger vedue (@>eapt fdy #ric atthe GRCesite). S QG
The GPC site had generally higher mean metal/metalloid concentrations than the Purimeiasite. M

zinc concentrations in sedent were between the ISA@v and 1ISQGhigh trigger values at one

of the impatsites (GPC)

e Organi c matter and nutrients wer e more el evat
iref er e mc2e0l0. Ins20a6,eonly the GPC site presented signifigahigher nutrient
concentrations thhan the fAreferenceo site

e The proportion of fine sediments seemed to have increased at dtletite=en 2006 and 201@ith
the proportion of silt and clay higheritetat the t

e Macrobenthic communities tended to structure according to sediment texture and to a lesser extent
organic matterAs a result, fine sediment tolerant species were more abundant in 2010 than in
2006, and were mor e a lhanharefarence aitein 20l0e Ai mpact 0 si

e Overall benthic environment at both Ai mpacto si
by the stormwater discharge, but the magnitude of effect remains moderate (Smith , 2010).

5.1.2.3. Port of Napier

The Port of Napier holdesource consent (CD040033Wa) to discharge stormwater from its installations
to coastal waters. The consent document identifies a number of discharge points and stormwater
catchments, and the consent conditions require monitoring at (stormwater dischality®, qu near
(sediment and receiving water quality), five of these outlets. 2009 and 2010 monitoring results were
assessed by HBRCas summarised below:

¢ In first flush stormwater samples, pyrene and phenol were detected;

¢ In nonfirst-flush stormwater amples, copper and zinc largely exceeded the ANZECC trigger
values. In particular, zinc was reported to be excessively high for noffldgist samples, even
when compared with firdtush samples;

e Dissolved nutrient levels, DRP and nitrati¢rite nitrogen (NNN), were also excessively high in
stormwater samples , approximately 1 to 2 orders of magnitude above the ANZECC guidelines;

e Metal concentrations in the sedimentsere below ANZECC (2000) guidelines ISQGw,
indicating that adverse effects may be eotpd rarely. It was noted (Madarg&mith, 2010) that
metal concentrations in sediment near three out of five monitored outlets were elevated compared
with regional background levels;

e Four individual PAH compounds were detected, all below ANZECC (200@¢kjes 1ISQGow,
indicating that adverse effects may be expected rarely. It was noted that two PAH compounds were
approaching the ANZECC (2000) guidelines ISQ@ trigger values;

e TPH and SVOCs (other than the PAHs above) in sediment were below deliettsn

¢ In receiving water samples, dissolved nutrient levels in excess of the ANZECC guidelines were
measured in the rec@ng waters, in particular DRP;

e Copper was also measured in excess of the ANZECC guidelines at two of the four receiving
environmenimonitoring sites.

" Memo byAnnaMadaraszSmith, dated 14 June 2010, file reference CD040033Wa.
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5.1.2.4. Cross County Drain Stormwater monitoring results

Coastal Permit N. CD960274WCc requires that water quality be sampled once per quarter at three points of
the Cross County DrairOnly one set of monitoring results, from samples takeMamch 2010 was
provided for this reporResultsarepresented iM\ppendixE.

Results indicate thabtal cadmium, lead and chromium concentrations were either below the detection
limits or below the ANZECG2000) aiidelines (95% protection level) trigger values.

Most other results were also below detection limits, but the detection limits used for the etaker m
analysis of were quite high, i.e. higher than the ANZEQQGO00) trigger values, making the results
difficult to interpret. It is strongly recommended that future anallysisndertaken with detection limits
below the redvant guidelines

5.1.2.5. Future moniteing requirements

A number of operative resource consents require, as part of their conditions of consent, that monitoring be
undertaken in the future.

For example, and as signalled previously, the bundle of resource consents recently granted to HDC
impose a significant amount of investigation, monitoring and development of catchment management
plans. On a smaller scale, the discharge permit recently (2011) gramelvok e 6 s Bay Ai rport
contains some limited monitoring requirements. Other resowonsents also require -gning

monitoring.

Theintentionhereis not to detail these future monitoring resudtg to signal that a significant amount
additional monitoring data will become available in the foreseeable future, which should be used to
update the conclusions and summaries provided in this report.

5.2. Other monitoring

5.2.1.1. Clive River and urban stream catchments water quality, ZiFreport (HBRC)

This report(Stansfield, 2008 presents the results of water quality and ecology monitoring ukdartgy
HBRC at a number of sites on the Clive River and its tributasigqart of their State of the Environment
(SoB monitoring programmeResults and conclusions are summarised below:

e There are no poirgource discharges in these catchments, apantstormwater discharges;

¢ All monitoring sites have macroinvertebrate communities in poor to very poor condition;

¢ All monitoring sites present elevated DRP concentrations, with very poor compliance with the
RRMP guideline (0.015 mg/L);

¢ Most sites have gabrates of compliance with the RRMP suspended solids guideline;

e Total hydrocarbon concentrations in sediment were tested once in 2006 and found to be below
detection limits at all sites;

e Dissolved metal (copper, zinc and lead) generally comply with ANZE{©Ger values, exceph
the Ruahapia Stream, where the zinc guideline is never complied with. The report identifies
industrial activities in the Ruahapia catchment as the likely source of zinc contamination.

5.2.1.2. Urban Streams of the Napier Catchment (HBRC)

This report (Stansfield, 2009b)presents a summary of the water quality and macroinvertebrate
community indexmonitoringinformation availableat 13 urban streansites within the Napier urban area
as of December 2009. The report indicadket
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e urban strems are significantly more polluted than rural streams, and urban streams with higher
impervious land cover in their catchment have poorer water quality;

e stream sites within, or downstream of, industrial areas show regularongpiiance with the zinc
environmental guideline in the water column;

e other urban streams show exceedances of the same zinc environmental guideline, but generally
only following wet weather;

e macroinvertebrate communities of urban streams are in poor health when compared with rural
streams;

e percent imperviousness in the stream catchment (a measure of urbaniwasoa fundamental
driver of aquatic macroinvertebrate community structure, with decreases in sensitive
macroinvertebrate taxa and instreand riparian biodiversity being associated with and increase in
the percentage d@mperviousnesi the catchment.

5.2.1.3. Ahuriri environmental assessment (HBRC)

An environment al assessment of the Ahuriri Estua
Hawke 6 s Bay Regi onal Counci |, involving the samplin
at three sites Ahuriri environmental assessment and monitoring (Madaratsy, 2006)

Results indicate:

e detectable metalddad, zinc, admium, chromium, cqger and nickel)in the sedimentbut at
concentrations well below sediment quality guidelines (1SQ®;

¢ Metal concentrations (normalised to 100% fines) were within the range of concentrations observed
in other New Zealand estuaries, althouigit appeare to be at the high end of the range

¢ Nitrogen and phosphorus appeared to be within the range of concentrations observed in previous
studies in the Ahuriri estuary

e Fauna composition appeared to be stromigiyen by sediment composition;

¢ Benthicmacroalga were uncommon.

5.2.1.4. Environmental Assessment of Ahuriri and Porangahau Estuaries (HBRC)

As part of its Estuarine Ecology Programme, HBRC has undertaken environmental monitoring of the
Porangahaand Ahuriri Estuary since 2006.

The surveys show generally Idevels of metal contamination in the sedinsgerxcept at one site in the
Ahuriri Estuary, adjacent to the Tyne Street Drain outlet. Matakentrations at this site wenegher
than at the other sites within the survey. Zinc concentrations exceededQdolw trigger value, and
lead and chromium were close to reaching their respective1StGrigger value.

Macroinvertebrate fauneaomposition was found to berimarily driven by sediment compositignn
particular the proportion of fine sedimefithe $te adjacent to the Tyne Street Drain outlat different
faunal composition from that of the other sitbst the difference could not be ascribed to the higher
metal concentrations and could be explained by tHierdiice in sediment composition.

5.2.1.5. Metal concentrations in sediments from the Purimu and County stormwater @Ezihs)

This short report presents the results of an investigation into the concentration of metals in sediment
from the Purimu and County stnwater drains and their suitability fand disposal (EAM2005. The

Purimu Stream has a largely residential catchment and the County Drain is influenced by industrial
activities.Monitoring results indicate:

e When compared with regional background concentrations, arsenic, copper, lead angreinc
elevated at both sites. In addition, cadmium, chromium and nickel were also elevated at the County
Drain site;
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e Zinc exceeded the 2000 ANZECC ISe)@v trigger value at both sites, and exceeded the ISQG
high value at the County Drain site;

e Lead concengtions exceeded the ANZECRO000) ISQG-low (but not the 1ISQ&high) trigger
value at the County Drain site.

5.2.1.6. Backckground metal concentrations in sedimestsofg 2008- MScthesis)

This Masters of Science Thesis is base on an extensive, fegierfield study of metal concentrations in

sedi ments of all major estuarine and | agoon syste
systems that feed into them. It provides very useful information on the background concentrations in each
system.

Thethesis concludes:

e Overall the metal concentrations are lowdstuarine and lagoon sediment, generally well below
the ANZECC(2000)ISQG-ow trigger value. Only one result, from the Clive River, exceeded the
ISQGlow trigger value for zinc;

e The Ahuriri Estuary presents the highest degree of sediment metal contamination in the region, a
fact largely attributable to the stormwater inputs from Nagisr,

e With the exception of the Ahuriri Estuary, the other sites sampled have similar concentrations to
othe estuarine systems also largely influenced by pastorallsed

e Trace metal concentrations in the sediments of estuarine systems were similar to those of the
riverine systems that feed into them.

5.2.1.7. Stormwater Sediment Quality (Strong, 2005

Thisreportpr epared by EAM on behalf of Hawkedés Bay Reg
guality monitoring undertaken at three sites receiving stormwater from a rural, a residential and an
industrial catchment respectively, to characterise typical tracel mentamination in these situations.

The results indicate:

e Low sediment trace metal concentrations in the rural catchment, well below the ANZECC
guidelines (ISQ&@.ow). these results, along with others reported from previous studies, are useful
incharacte i si ng fibackgreaumdd i mentsali ncdhe Hawkebs Bay

¢ Significantly more elevated metal concentratiarese foundn the sediment of both the residential
and industrial catchments

¢ The residential catchment presented metal concentrations between2d éimes higher than the
background. In particular, arsenic, copper, lead and zinc exceeded the ANZEIDJguidelines;

e The industrial catchmeratiso presented metal concentrations betw8emd 25 times higher than
the background. In particular, cnaum, copper, lead and zinc exceeded the ANZEETDO)
guidelines;

o Interestingly, metal concentrations in the residential catchment were similar to (cadmium, copper)
or higher than (arsenic, mercury, lead, zinc) those of the industrial catchment (ezadpbthium
concentrations that were approximately 10 times higher in the industrial catchment).

5.2.1.8. Health Assessment of Naplestuary [andcareResearch repoit

This report(Ataria et al, 2008) presents a vision plan and health assessment of the Napietir{Ahu
Estuary), and as sudias a wide scope, including partnership development, literature review as well as
actual monitoring. Only the monitoring aspects are reported below. This report presents in particular
results of monitoring of a range of stormwat®ntaminants in sediment and edible tissue samples of
cockles and flounder, as well as the use of a biomarker of exposure to PAHs (EROD activity). Monitoring
results indicate:
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¢ Zinc concentrations exceed the regional background level at four of the/Atewen Estuary sites
sediment samples

e Lead, cadmium and mercury regional background levels were exceettemlaitthe seven sites.
All other metal concentrations were within regional background levels;

¢ One site, adjacent to the Tyne Street drain oiritetthe estuary, presented elevated concentrations
(compared with the regional background level) of all 5 metals analysed. Zinc and lead
concentrations exceeded the ISQ® trigger value. No metal concentration excegdhe ISQG
high trigger values;

e PAH concentrations in sediments were below the guidelines at all sites except the site adjacent to
the Tyne Street Drain outlet. At this site, PAH concentrations weresmfisragnitude higher than
at any of the other sites, and individual compaugdnerally exceeded the ISQ@&w trigger
values, although only one compound exceeded its HBiQI trigger value (Dibenzo[a,h]
anthraceng

e Organochlorine pesticides and polychlorinated biphenyls (PCBs) were either not detected or
present at very low conogations;

e Low levels of metal contaminantswere found in the flesh ofhellfish (cockle) andigh
(yellowbelly flounder);

¢ Biomarkers EROD activity)indicateal flounderexposure to PAH® the Ahuriri Estuary

o Fish diversityin the Ahuriri Estuary appeatdo be gnilar to that of20 years ago

6. Stormwater c ontaminants and environmental effects
6.1. General information

6.1.1. Nature, Source and pathways of stormwater contaminants

In developed areas, an increase in impervious surfaces, such as buildings, roads, slaneveay parks
increases runoff, and decreases the soakage of rainfall into the ground. This runoff collects any
contaminants in its path, carrying them to the receiving environment. These contaminants are typically
hydrocarbons, sediment, bacteria, metahd metalloids and nutrients (GHD, 2005), but any other
contaminant can be transported by stormwater if stored, used or placed where it can run off into surface
water runoff.

The contamiants can originate from:

¢ general activities in residential areasy; gardening, car washing, painting, sanding, etc.);

¢ J|ocalised activities in commercial and industrial areas;

¢ vehicle and tyre wear and exhaust emissions, deposited on roads during tisr\aadtpicked up
by stormwater;

¢ galvanisedoofs, a significant source of zinc in urban areas.

Stormwater can affeateceiving environmentdy the contaminants it transports, but algoits own
physical characteristics, in particular pH and temperature

6.1.2. ANZECC Guidelines and effects on biota

Most studies referred to in this report compare their monitoring results with existing environmental
guidelines. In particular, metal and organic micro contaminants (particularly PAHS) concentration, in the
water column and in sediments, are generally condpaigh the ANZECC(2000) guidelines trigger
values.
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The numerical limits provided in the ANZEQ@000)gu i d e | i tmigger vamede fand concentr

in excess of these trigger values do not necessarily mean that a significant adverse effectrieds accu
will occur.

The water quality trigger values farater columrtoxicants(Table 3.4.1 of the guideline@)r e pr es en't
best current estimates of the concentrations of chemicals that should have no significant adverse effects
on the aquatic ecosdyse ms 0 ( A00B,ES€ctbn 3.4.3). The sediment quality guidelines (158G

and ISQGhigh) trigger valuesften referred to in this reporepresent a statistical probability of effects

The water column and sediment guidelines are based on two diffgnamaches, but are both associated

with therisk of effects rather than demonstraladetual effects

The ANZECC(2000) giidelines provide a riskased decision scheme for applying the guideline trigger
values. The process is summarised in Figure 3.4.1, i43df the document. Basically the process
recommends comparing the expected contaminant concentration with the tlefget guideline value.

If the expected contaminant concentration is below the guideline, this indicates a low risk of significant
adverse effects on the aquatic ecosystems. If the contaminant concentration exceeds the guideline, this
indicates a poteid risk, and the guideline trigger values should be reviewed in the light of site specific
factors and/or a sitepecific guideline should be calculated. If the-specific guideline is still exceeded,

the ANZECC framework recommends that either furihgestigations in the risk of effects (e.g. direct
toxicity assessments) or remediation action be undertaken.

6.2. Contaminant levels in stormwater systems

A number of studies, particularly those related with resource consent processes for stormwaterslischarge
provide information on the levels of contaminants within the stormwater collection and transport
networks, and stormwater discharges.

It is noted that the status of a number of open surface water drains and small streams within urban areas is
unclear, a they appear to be sometimes considered as drains, i.e. part of the stormwater network, and
sometimes as streams, i.e. part of the receiving environment. This is particularly the case for a number of
waterbodies within the Napier and Hastings urban afdgasapproach taken in this report is to follow the
consent documents, as explained in Secti@ri

Information relative to concentrations of contaminants inewaind sediments stormwater systems is
summarised imMable4. The large open drain systems that drain parts of Napier (e.g. GPC, Purimu and
Tyne StreeDrains) were consideretb freshwatestormwateisystems

Results indicate thamost metals are often detected in both stormwater and sediment within the
stormwater networks. Arsenic, cadmium, chromium, nickel and mercury are present at relatively low
concentrations, generally below environmental guidelines. Zinc, lead and copper are often measured at
concentrations well in excess of environmental guidelines.

Interestingly,sedimenimetal concentrations iiamwater drains in residential areas appedretgimilar
to, or higher than, those measured in predominantly industrial catchment, although this comparison is
directly provided in only one available study (Strong, 2005b).

The presence and concentration of petroleum hydrocarbons and PAHs in stordisciarges was
found to be highly variable, but with exceedances of environmental guidelines on occasions.

One interesting feature is that DRP concentrations were generally found to be elevated within urban
stormwatersystems, generally several timesabthe RRMP guideline (0.015 mg/L).

It is important to note that exceedances of environmental guidelines within stormwater systems should
however not been seen as a direct indication of environmental effects, as environmental guidelines should
be appliedd receiving environmenis.e. after reasonable mixing)
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6.3. Background contaminant levels in the environment

6.3.1. Water and sediment

A relatively | arge number of studi es can be use
concentration of various contamirianin different compartments of the aquatic environment. The
Aibackgroundo | evels are here considered as being
direct contamination from industrial of urban stormwater, but in the context of histandacurrent

agricultural land use in the catchméntwh i ch i s oirfi fseérn enretdo formomnfatur al 0 b

A number of studies were directly aiming at establishing background contaminant levels. For example,
Strong (2008) provides very udal information about the concentration of metals in sediments in
estuarine systems across the whole region, and in freshwater systems that feed into them. Ataria et al. is
the only study found that provides some, albeit limited, information on the backbomncentrations of

a range of organic microontaminants, including PAHs, organochlorine pesticides and PCBs.

The results of investigations into the effects of stormwater discharges can also sometimes provide useful
information on the background contamant | evel s in the different syst
or Areferenced sites are used as part of the stud

Information relative to background concentrations of contaminants in water and sediments of freshwater
and coastal systemspsesented in the genral summary table presented at the end of thisTaptad).

Overall, results indicate low levels of background metal contamination, similar to comparable systems in
New Zealand, except the Ahuriri Estuary, where slightly higher background concentrations of most
metals are found throughout most of the estuary (§tr@005). PAHs, organochlorine pesticides and

PCB concentrations at one upper estuary site (used as reference site in the study) Ahuriri Estuary were
found to be below detection limits, or very léwin any case well below environmentahits (Ataria et

al., 2008).

6.3.2. Living biota

Only two studies were found to contain monitoring information on the presence of storirelatied
contaminants in biota (fish and shellfish) from the Ahuriri, Porangéheatia et al., 2008)and Wairoa
Estuaries (NIWA, 1998).

Metal concentrations were found to be low in both fish and shellfish flesh from these three estuaries, well
below the tolerable dietary uptake guidelif@shuman consumption

No information was available on the concentration of contaminants in freshiwiaigorganisms.

6.4. Contaminant sin receiving environments

The concentrations of stormwatelated contaminants in environments receiving stormwater discharges
were measured as part of a range of studies reviewed for the preparation of this reporte$wb sitps

were distinguished: those that are directly affected by stormwater discharges in close proximity (e.g.
directly outside the zone of reasonable mixing in studies related to resource consents) and those that are
within systems that receive sigicéint stormwater dischargdsut well away from the actualutlets or

zone of reasonable mixing. Results available ftbestudies reviewed for the preparation of this report
aresummarised ifTable4.

6.4.1. Freshwater

In a pattern that is consistent with what is observed in stormwater systems, metals in freshwater receiving
environment are often detected in samples of both water and sedi@aemtentrations of cadmium and
mercury were not found to exceed any environmental guidelines, and concentrations of arsenic and nickel
were found to be low gon rare occasions at levels similar to the 1SIQ® guidelines in sediments of
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directly affected receiving environments (clogemximity). Chromium was also found to be below
detection limits in the water column, but was found at concentrations close to thehl§iQ@igger
values (i.e. exceed ISQBw by a wide margin) at some sites directly affected by stormwater discharges
(hose pr.oxi mityo)

Copper and lead and zinc were found to exceed environmental guidelines in both water and sediment at
some of the Aclose proximityodo sites. Zinc appears
affected by stormwater dischaggdoth in terms of the number of sites that exceed the guidelines and in

terms of the magnitude of the exceedances (up to several time thehi§iQteigger value at some sites).

There is only limited information on the presence of organic contaminaritee imvater column and
sediment of freshwater receiving environments. What limited information there is shows that individual
PAH compounds have been measured in sediments of receiving environments, sometimes at
concentrations exceeding the ISQv trigger values (but not ISQ@igh). In the same study, PAHs

were not detected in water samples.

6.4.2. Estuaries and harbours

Of the two main estuarine systems that receive discharges of stormwater from significant urban areas,
only one has been the subject of suffitiémvestigations to provide a reasonably robust picture of
contaminant distribution: the Ahuriri Estuary. The other, the Clive/Waitangi Estuary, receives stormwater
from most of the Hast i ng yddreceiving entirbnmenbataimiaant datee nt r e s
appear to be available.

Metal concentrations in sediments over most parts of the Ahuriri Estuary appear to be more elevated than
in other estuarine systems across the region and nati¢8aibng, 2008). However several studies have

shown thatmetal concentrationi this estuaryare generally below environmental guidelines, except at
sites that are directly affected by significant paatirce discharges of stormwaterg. Aratiaet al,

2008) At some of thessites, concentrations of lead, copper and nickel were found to exceed the ISQG
low trigger values, but not the ISQ@gh. Zinc was once again found to be the metal of greatest
environmental concern, with concentrations often near, or in excess of, theld&Qbidelines and
sometimes in excess of the IS@@h guidelines. Zinc was also found at the ISR® concentration at

one site not directly affected by a stormwater
chromiun and mercury) and metalloidarsenic) were not found to exceed environmental guidelines,
even at directly affected sites.

Similarly, PAHs concentrations in the Ahuriri estuary were found to be low, except at the one site within
that study that is directly affected by a pesoturcestormwater dischargéit that site, several individual
PAH compounds exceeded ISQ&v and 1SQGhigh trigger values.

The Ilron Pot presents evidence of significant he:
and fAdistant o mogh na individual PAHs dorhpeunds werd fouma to exceed their
respective environmental guideline. Lead, copper, and even more soaritamination of this asewas

also evident close to the stormwater outlet, but dropping to near or belowlt8Qg@uidelines at the

distant site.

The information sourced and reviewed for the purpose of this report did not provideideryce of PCB
or organochlorine pesticides contamination, although information is very linNtsther did it provide
evidence of metal accumhation in fish or shellfish, evem the Ahuriri Estuary, which was found to
present overall elevated metal concentrations compared with the regional background levels.

Evidence of PAH metabolites and exposure biomarkers were found in the bile ofkBshftam the
Ahuriri Estuary.
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6.4.3. Open coastal environment

There appears to be very limited information on contaminant levele open coastal environment. The

only study reviewed related to the discharge of stormweder the Port of Napierthe resultof which

are summarised irb.1.2.3 Sediment samples taken near stormwater outlets indicated that metal
concentrations were elevated compared with regional backgylenels, but still below ISQ@w trigger

values, indicating that adverse effects may be expected rarely. Similarly, some PAH compounds were
detected, but at concentrations below the 19Q#trigger values.

Water samples taken immediately outside theimgizones indicated elevated nutrient levels (particularly
DRP) and copper in excess of the ANZECC guidelines.

6.5. Environmental effects on aquatic biota

As summarised in Sectiof.4 above, typical stormwater contaminants are sometimes found in the
receiving environmen{either or both the water column and sedimemtsjconcentrations exceeding
environmental guidelines, such as the ANZE@000) giidelines for sedimenbr water quality. This
indicates an increased risk of environmental effects, rather than actual dffeittsse situations, the
ANZECC (2000) @idelines framework provide for either assessment of actual effects or
remediation/mitigation.

Apart from this there is only limited direct informatioon theactualeffects of stormwatedischarges, or
stormwaterassociated contaminards aquatic biota in the regioA.number of reports do provide some
very interesting information on the general health of urstaeams that have a significant part of their
catchment within urban areas (hence derive a significantopdheir flow from urban srmwater) as
summarised below

6.5.1. Freshwater

There does not appear to be any studies that directly assess the efféaorsnafater dischargesn
freshwater biota. It is noted however that the bundle of consents granted to Hastings District Council for
its stormwater discharges contains requirements for biological monitoring, thus a significant amount of
information should bsome available in the near future.

Although not solely centred on the effects of stormwater discharges, the HBRC reports on the state of
urban streamwithin the Napier (Stansfie]®009a) and Hastings District (Stansfield, 2009b) urban areas

do shed soméght on some relevant patterns. In particular, it was found that urban streams within both
urban areas present poor to very poor biological communities. Streams with a catchment dominated by
urban landuse had poorer communities than streams with aranafeatchmentlt was also found that

that the percentage of impervious landcover in the catchmast key driver of the poor state of
communities However, @e has to bear in mind thather factors than stormwater discharges, but also
driven by urbaranduse(including highly modified irstream habitat, lack of riparian vegetation, highly
modified hydrology) also probabtontribute to the poor state of the communities in udtisgams.

6.5.2. Estuaries and harbours

The largest proportion of data availablieedtly in relation to stormwater discharges harbours and
estuariesconcerns physical and chemical determinands, such as contaminant concentrations in the
environment, and thassociatechssessment of effects is generally limitedatoassessment of kiof

effects obtained bgomparing observed concentrations with environmental guidelines.

Studies that do include biological components have generally concluded thabrtiposition of
macroinvertebrate communities seem to be primarily driven by sedopemtosition, in particular the
proportion of fine sedimentdviadaiaszSmith, 2007 and 2008; Smith, 201nd no direct association
between contaminant concentrations and fauna composition have been identified. It is noted however that
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stormwater dischargecan carry significant amounts of fine sediment, which in turn can influence the
benthic habitat composition.

Smith (2010) notes the presence or dense patches of macroalgae, as welévased nutrient
concentrations in the sediments near the PUGRC drain discharge points to the Ahuriri Estuary,
although not direct conclusions are drawn on the effects of stormwater discharges on the nutrient status of
the receiving environment.

7. Conclusions

7.1. Summary of findings

Stormwater discharges fromurbanareaand i ndustri al and t rRagibmarepr e mi s «
either permitted,controlled or discretionaryactivities under the RRMP and propogeaastal Plan. The

Ha wk e 6 segiaghal CourRil administers 107 individual resource consents for cedltrsbrmwater

discharges, including@4 for discharges from individual trade or industrial premises, 38 tom urban

areas. Mos(but not all)urban stormwater catchments in the Napier City and Hastings District are subject

to existing resourceonsentsand resource consent applications andgm@ications are being progressed

for the Central Hawkeds Bcntresi hd WaBakRegosaDGogntir i ct m
has also engaged in a process aiming at identityiagemaining trade or indtrial premises that would

require resource consent for their stormwater discharges.

Stormwater is generally discharged near the catchment where it is generated, so by definition, the greatest
concentration of stormwater discharges from urban and inaludisicharges occur near the main urban

and industrial centre©f the main freshwater and estuarine systems, the Ahuriri Estuary is by far the
system that has the greatest proportion (13%) of its surface catchment occupied-by arelhs. The
Clive/Karamu river catchment is the only other main surface water system wheragbailtas occupy a

more than minor proportion of its catchment (4.2%)

Stormwaterassociated contaminants are typically metals/metalloids, hydrocarbons, sediment, bacteria,
and nutients. A number of studies undertaken either in relation to specific resource consent processes, or
as part of wider projects provide valuable information on the presence and levels of these contaminants in
the stormwater systems and in the receiving enwirents.

The background levels, i.e. the levels of contaminants in the context of the current general rural land use
but in the absence of direct influence of urban or industrial stormwater discharges, are relatively well
characterised for the differenypes of aquatic environment in the regiand are supported by
background levels obtained in other regions of New Zeal&hdse provide very valuable benchmark
values, enabling the early detection of contamination (i.e. well before it breaches enviebnment
guidelines).The present repoprovides a compilation of such informatioraple4).

The contaminant levels in stormwater discharges and in stormwater colleetiwork is also relatively

well characterised. Typically, most metals and metalloids tested for are detected, but only copper, lead,
and most predominantlyzinc are generally present at elevated concentrations. Polycyclic Aromatic
Hydrocarbons (PAHs)are often detectedwhen analysed sometimes at concentrations exceeding
environmental guidelines. Lastly, nutrient concentrations, in particular DRP, appeanttediere of

many urban stormwater discharges.

Based on monitoring information available regionally, it appearsstgaificantmetal contaminatiorcan

be found inpredominantly residential catchmenéemetimes at levels similar to those found in industrial
catchments (Strong 2005hl)his seems to bat odds with the operative and proposed regional planning
framework, which distinguishes between stormwater discharges from residential (permitted) and
industrial/trade (controlled) areas. Given the potential implications of such finding, it is sugidpsted

this point be examined further.
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In freshwatemreceiving environmentghere appears to be very limited direct information to support an
assessment of effects of stormwater discharges on aquatic life. However, studies with a wider scope have
shown th& urban streams generally have poor to very poor aquatic communities, much poorer than
comparable streams witla predominantly rural catchment (Stansfield, 20094 degree of
imperviousness in the catchment (a measure of urbanisation) was found teypar@vér (Stansfield,

2009Db).

Estuaries represent the downstream receiving environments of the freshwater drainage network and are
sensitive to the same effects of lamgk activities as streams and rivers throughout the catchment. In New
Zealand, estuss are being recognised as the coastal environments most at risk, as they are the
depositional engboint for the accumulative contaminants from the surrounding catchment (Madarasz
Smith, 2007). The monitoring information availablein estuariesoften showsthat the influence of
stormwater discharges on contaminant concentrations is generally measurable, and can be widespread at a
whole system scald-or example, metal concentrations in Wider Ahuriri Estuarysedimentappear to

be more elevated than thegional background levels.

Contaminant concentrations in excess of environmental guiddimasbeen identified at sites located

close proximity to stormwater outlets the Ahuriri Estuary and the Napiéfarbour (Iron Pot). In
situations where theityjger values are exceeded, the ANZEQOO0O0)guidelines recommend that either

the actual effects on aquatic bidie assessedr remediation action be undertakdtiowever, such
exceedances of environmental guideliagpear to be generally confined to ardaectly affected by
significant pointsource stormwater dischargeBusthe risk of actual effects on aquatic biota, signalled

by guideline exceedances is likely to be localisEdntaminant concentrations at sites distant from
stormwater outlets geradly remain below environmental guidelinegith the notableexception of the

Iron Pot, where monitoring has indicated extensive petroleum hydrocarbon contamination by petroleum
hydrocarbons (heavy fuels).

7.2. Information gaps

As identified previously in thiseport, there is currently littlspecificinformationon thecharacteristics or
effects of thestormwaterdischarged r o m t h elargese wharo anddustrial areas (i.e. Hastings
District urban areas)his is a significant gap given that stormwdtem these catchments is collected by

a network of small, low gradient stregnghich converge to a tidal estuary. The bundle of consents
recently granted to Hastings District Council requires some monitoring, which will int affdmess parts

of this information gap.However, the resource consent conditions do not appear to contain specific
provisions relating to the monitoring of stormwatelated contaminants in the lower Clive River and/or
the Waitangi Estuary.

Temporal pattrns, in particular temporal trends in relation to stormwater contaminant levels in both
stormwater discharges and receiving environment (i.e. are contaminant levels getting better or worse?) do
not appear to have been studiesh t he Ha wk e prababli dug to R ek iofaconsistent time
series.

Although it was largely outside the scope of this report, very little informafpacific to theHa wk e 6 s
Bay Regioncould be found on the characteristics or effects of stormwater from the roading netmerk. O
report, prepared in support of the resource consent application for the Napier airport stormwater
discharges, identifies that the stormwater from the adjacent highway may contribute as much
contaminants to th&outheasternwetland as the airport are®M\{VH, 201(). One of the discharges

(from the roading network) is permitted under the operative plarimamgework;the other (airport, a
trade/industrial premise) is controllel.is suggested that the potential for stormwater discharges from
roads and lghways outside the urban areas be investigated, particularly in relation to the vulnerability of
the different types of receiving environment, to support the development of the future policy framework.
Work undertaken in other regions in New Zealand cbeldised as a basis for this investigation.
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There does not appear to be anformation relative to theassessment dahe potentialeffects of
stormwater discharges to unconfined aquifer. Mesburce consents allowing such discharges require no
or very limited monitoring.

7.3.Recommendations

As identified above, some monitoring results suggest thams@ter from predominantlyresidential

areas could lead to significant metal contamination of downstream systems, possibly similar to those
resulting from predominantly industrial catchments. Given the potential implications of such finding, it is
suggested that this point be exaadrfurther. In particulathese findings are based on a limited number

of resultsfrom a single study, and additional monitoring information would be useful to confirm or

ot herwise, their rel evan tisalsasaggestedsthdtie coenpokitomvdthed s Bay
urban land use/zoning in the catchment above each monitoring site could be determined and used as a
variable in a statistical analysis of monitoring results available regide.

Given the demonstrated presence of contaminants én réiceiving environments, it is strongly
recommended to pursue a regul@ngterm monitoring programme to identifiemporaltrends atthe
system/catchment level

The parts of the Waitangi Estuary that are directly influenced by the inputs from the Rbliee
catchment constitute the final receiving environment for the largest urban and industrial stormwater
catchment in the region. There does not appear to be any monitoring information relating to the degree of
contamination of this estuary by stormwabb@rne contaminants, and this information gap does not
appear to be addressed by the consent conditions associated with the stormwater discharges from the
Hastings District urban areas. It is recommended that some monitoring, such as sediment quality
monitoring, be undertaken in parts of the Waitangi Estuary that are directly influenced by the Clive River
inputs. The investigation could initially be targeted to the main contaminants of cddeetified
elsewhere in the regiphe. metals (in particulainc, copper and lead) and PAHs.

Based on the information availablbgtisk of effectsdue tostormwater dischargegppearso depend on
thetype or sensitivityof the receiving environmentor examplea small lowgradient stream or a and/or
highly depositional part of an estuary are likely to be more at risk from a local accumulation of persistent
contaminants brought by stormwater, than, say, a large, fast flowing/gravel bottom river, or a high energ
coastal environment, where dilution and dispersion of contaminargsevidently much greater.
Recommendations relating to policy matters are outside the scope of this report, but, from a technical
perspective, it is recommended that any assessmentecfsedf stormwater discharges should initially
include an appraisal of the sensitivity of the receiving environment as well as the nature of the discharge.
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Table 4: Summary of contaminant concentrations measured in the Hawks' Bay Region, in stormwater systems
(discharges and drains), and in the environment. Background environment concentrations are reported from systems
unexposed to urban or trade/industrial discharges. Environment concentrations are reported for sites locatén direct
proximity of stormwater discharge outlets (typically at the limit of the zone of reasonable mixing), for sites located within
the same receiving environment (e.g. same estuary) but distant from any significant stormwater inpivater column
guidelines are 2000 ANZECC trigger values for 95% protection level, with 99% and 90% protection level trigger values
reported in brackets. All water concentrations in ppb (ug/L) and sediment concentrations in mg/kg (dry weight)Water
metal concentrationsare reported as total metal concentrationsOnly the most common PAHSs are reportedND: No data.

. . Stormwater Environment Exposed Exposed I
Contaminant Medium systems (Background) (close) (distant) Guideline
Suspended solids
Freshwater ND ND ND ND
(mg/L) Coastal wate 300) ND ND ND
Metals/metalloids
24
Freshwater 1.2 ND <Dl© ND (1-94)
o
Coastal wate| 2" ND ND ND N/A
Arsenic (As) - <bf
Sediment 3.81 6.49 3.0 (1.2.2)¢ 3.69 ND
(freshwater) ' ' 2-49h) 6-2 7ah)(K) 20 (ISQ)
Sediment 3e) 170 9b) 70 (1SQH)
(coastal) 3.6 (2.%.8)M 4-56)
0.1 0.2
©
Freshwater <DLi 0.69 ND <Dl ND (0.060.4)
0.:1.3% 55
Coastal wate| 0.120.320)0) ND ND ND ’
_ <Dl (0.714)
Cadmium (Cd-g . fiment 021 0.g) | 006 (<0.06.17) 0.69 D
(freshwater) ' ' 0.030.126. M 0.30.79:h¥
0.050.59 1.5 (ISQ®)
Sediment 0.0» .O 64b) 0.2 10 (1ISQ®H)
) . .
(coastal) 0.08 (<0.08.18¥ 0110189
Freshwater 3.79 ND <DI© ND N/A
<DI - 19ap) 27.4
Coastal wate 2.7 50) ND ND ND (7.749)
. Sediment . 16 (1er3)h 140)
)
Chromium (C (freshwater) 117 19¢ 15189 16:3550:hK ND
63189 80 (ISQ®)
. © .
sedment | e || S | s | 31005Q8)
1418e)
11.% 14
-1.69
Freshwater 0.58 39 ND <Dl:1.6¢ ND (1.01.8)
. , 1.3
bYi)
Coastal wate| 47 33 ND ND ND (0.33.0)
Copper (Cu)| Sediment 1371 349 9.4(3.45¥ 24¢) ND
d) -249.0) -98a.hK
(freshwater) 994 7-249 121 3?95 S 65 (ISQ@)
Sediment ND 5e) .83b) 405 270 (1ISQ®I)
(coastal) 10.5 (449) 12200
Freshwater 8.09 ND <DL1©) ND 34
(1.05.6)
Lead (Pb) 5170) 4.4
Coastal wate 1.36.00 ND ND ND (2.26.6)
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Stormwater

Environment

Exposed

Exposed

Contaminant Medium systems (Background) (close) (distant) Guideline
Sediment 7.6 (4.43)" 399
)
(freshwater) | 2484 71890 2339309 ND 50 (ISQ@&)
Sediment 8@ 1050 220 (ISQ®I)
) b)
(coastal) 2910% 11 (5.27) 14230) 29
. 0.6
d)
Freshwater <DLi 0.2 ND ND ND (0.061.9)
Coastal wate <DL® ND ND ND 0.4
\ (0.20.7)
Mercury (Hg) -
Sediment ND <0.08" 0.180 5@ ND
(freshwater) 0.050.07eh T 21 (ISQ®)
Sediment 4,912 52 (1ISQ)
f) )
(coastal) ND <0.08 0.20) 0.1%
11
) (©
Freshwater 2.3¢ ND <Dle ND (813)
0.94.20) 70
Coastal wate <DL-1.3 (i) ND ND ND (7:200)
Nickel (Ni) | Sediment 12 (6.747) 7.09)
(freshwater) | ¥21° 8169 14230h) ND
29129 21 (ISQ®)
Sediment ND 7@ 'ng) 150) 52 (ISQ)
i}
(coastal) 13 (8.8L.7) 9109
1009 8.0
-17©)
Freshwater 2.133() ND <DL:17c ND (2.415)
Coastal wate| 3006600(x) ND ND ND (7?253)
Zinc (Zn) | Sediment 200310 43 (2756} 1659 ND
) . ) hK
(freshwater) | 901,21¢ 471259 142;27;(;)? 200 (ISQG)
. o
anert | o |, | s | e | 400SC8)
16063200
Organiacontaminants
Freshwater | <DIl-1,40®) ND <DI© ND N/A
Coastal wate ND ND ND N/A
Total Petroleu Sediment
Hydrocarbons <DL410® ND <DI©) ND N/A
(freshwater)
(TPH) Sediment < DI®
(coastal) ND ND 3450) 2400 N/A
Freshwater ND ND ND ND
Coastal wate ND ND ND ND
Sediment
PAHs (total) (freshwater) ND ND ND ND
Sediment 1.61™ 1.166)
(coastal) ND 0.080 5.9) 0.080.120 N/A
Freshwater <DI© ND <DI©) ND
Coastal wate ND ND ND
Sediment
© ©
Anthracene (freshwater) <Dl ND <Dl ND 0.085 (ISQQ)
Sediment 0.01® 0.01% 1.100 (1SQ8)
(coastal) ND 0.008 0.140 | 0.00-0.080
Benzofalpyre Freshwater <DIO) ND <DI©) ND ND
PYTeN" Coastal wate] ~ ND ND ND ND ND
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Stormwater

Environment

Exposed

Exposed

Contaminant Medium systems (Background) (close) (distant) Guideline
Sediment
N ) - )
(freshwater) <DI-0.25¢ ND <DL0.17 ND 0.4301SQA.)
Sediment | 0.17™ 0.11%) 1.600 (1SQ8)
)
(coastal) ND 0.01¢ 0680) | 0.0080.018
Freshwater <DI© ND <DI© ND
Coastal wate ND ND ND
Benzo[a]anthri Sediment } ) ) )
cene (freshwater) | <P=0-2F ND <DLO.1F ND 0.261 (ISQG)
Sediment ND 0.009 0.108-0.11% 0.08™) 1.60QISQGH)
(coastal) 0901) 0.0060.032
Freshwater <DI©) ND <DI©) ND
Coastal wate ND ND ND ND
Benzo[b] Sediment
) )
fluoranthene | (freshwater) 0.050.56 ND 0.170.2% ND N/A
Sediment 0152 0.15®)
)
(coastal) 0263 0.014 0.268)0.680 | , ho.019
Freshwater <DI© ND <DI© ND
Coastal wate ND ND ND
Sediment
. ) - )
Chrysene (freshwater) <DL0.2TF ND <DIL0.17F ND 0.384 (ISQE)
Sediment 0.019 0.11®-0.12™ 0.086 2.800 (ISQH8)
(coastal) ' 0680 0.0050.018
Freshwater <DI©) ND <DI©) ND N/A
Coastal wate ND ND ND N/A
Dibenzo[a,h] | Sediment
© (©
anthracene (freshwater) <DL ND <DL ND 0.063 (1ISQB)
Sediment 0.009 0.03® 0.01™ 0.260 (1SQA8)
(coastal) ' 0.330 0.0020.012
Freshwater <DI© ND <DI©) ND N/A
Coastal wate 0.02b) ND ND ND N/A
Sediment
) )
Fluoranthene (freshwater) 0.071.1® ND 0.020.61¢c ND 0.600 (ISQE)
Sediment 0.018 0.214) 0.19®) 5.100 (1ISQH)
(coastal) ) 1.149 0.0070.022
Freshwater <DI© ND <DI©) ND N/A
Coastal wate| <DI-0.01® ND ND N/A
Sediment
(c) (c)
Fluorene (freshwater) | <P ND <DL ND 0.019 (ISQE)
Sediment ND ND 0.540 (1sQ8)
(coastal)
16
Freshwater <DI©) ND <DI©) ND (2.537)
Coastal wate ND ND 70
(5090)
Naphtalene Sediment
© (©
(freshwater) | <P ND <Dl ND 0.160 (ISQG)
Sediment ND ND ND 2.100 (1sQ8)
(coastal)
Freshwater <DI© ND <DI©) ND N/A
Phenanthrene Coastal wate ND ND ND ND N/A
Sediment 0.240 (ISQDG)
_ ) )
(freshwater) <DL-0.3@ ND 0.120.30 ND 1.500 (ISQH)
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Stormwater

Environment

Exposed

Exposed

Contaminant Medium systems (Background) (close) (distant) Guideline
Sediment ND 0.07® 0.07%
(coastal)
Freshwater <DI® ND <DI® ND N/A
Coastal wate| 0.050.08) ND ND ND N/A
Sediment
) )
Pyrene (freshwater) 0.080.9& ND 0.350.6% ND 0.665 (ISQG)
Sediment 0.25®) 0.21® 2.600 (ISQ8)
(coastal) ND 0.010 1339 | 0.008.028
Nutrients
Dissolved
Reactive 8-24)
Phosphorus Freshwater 137300 ND 121109 ND 15
(DRP)
Dissolved
Inorganic Freshwater 13810 ND 22820 ND N/A
Nitrogen (DIN
Total Sediment
) )
Phosphorus | (Coastal) ND 300 400550 ND N/A
Total Nitrogen| >cament ND 6009 1,50&2,500) ND N/A
(Coastal)
Organic Matte Sediment
(AFDW, as (Coastal) ND 1@ 4 ND N/A
%W/W)

®portof Napier 2009 2010 data
®) Burns RoadAhuriri Catchment discharge to the Iron Fiaom Smith (2007).

© Napier airport stonwater discharge to the SouthEastern Wetland (MWH, 2010).

“Central Bay Di st r iJant 201CNoten dissdlved dneetala ,
concentrations.

Hawkeos Au

©) Ahuriri Estuary sediment results (Smith, 2010). Mean concentrations visually estimated from graphs.

® Mean backgroundoncentration (mirmax), based on a regiemide study of lagoon and estuarine sites
(Strong,2005).

@ Monitoring of trace metal concentrations in the sedimerstefams receiving stowater discharges
from three study catchments (rural, residential and industrial) (Strong,?2005)

™ Strong, 2004

® Burns Rd Drain, August 2010 results.

O County Drain strmwater sampling results, March 2010

® Monitoring of trace metal concentrations in Purimu and County drains (EAM, 2005)

O Analysis of metal and PAHs in sediment and fish and cockle flesh in the Ahuriri and Porangahau
Estuary (Atarieet al, 2008).

®!For the
ibackgroundo
i e x p bdosedoroximity).

purpose of this report, , the concentrations
concentrationsthendrebhedenncaehdérandors nroa
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APPENDICES



Appendix A: Map of Hastings District Council stormwater discharges and catchments (not including discharges to unconfined aquife(Map Courtesy of Hastings
District Council)
























