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Technical report associated with Te Awarua-o-Porirua harbour modelling results

1. Introduction

The National Policy Statement for Freshwater Mansg@ (NPS-FM 2014)
suggests adopting an integrated management appttoacigh recognising the
interactions, ki uta ki tai (from the mountainsthe seas) between freshwater,
land, associated ecosystems and the coastal emérds. Te Awarua-o-
Porirua Whaitua Committee have already set drgéatives for the freshwater
environment, and have investigated some of the faadagement approaches
that may achieve those objectives. Focus is nowhenharbour waters into
which the fresh water drains. Some preliminary bartobjectives (Appendix
1) were reached using expert assessment and willrelbeewed using
quantitative data recently received through thédar scenario modelling.

This report provides more technical informationameting harbour objective
setting around the recommendations from the harbmgelling undertaken by
DHI. Key assumptions behind the recommendationgrgimg messages and
areas of uncertainty are included for consideration

Recommendations are as follows:
+ Sediment

= Annual average sedimentation rate is less than pemyear
[and no more than double the natural sedimentatita] in the
Pauatahanui Arm.
= Annual average sedimentation rate is less than [bm2mm]
per year [and no more than double the natural ssd@tion
rate] in the Onepoto Arm.
e Muddiness
» Sediment mud content does not exceed 20% in tbetiohl
sediments, and should not increase from curretd sta
= Spatial extent of soft mud shall not exceed 15%ef
available intertidal area, with no increase in softd area
from current state.
» Pathogens (Enterococci) — objectives set usingigade of the NOF
bands forE. coli
= Onepoto Arm intertidal — C band
= Onepoto Arm subtidal — A band
» Pauatahanui intertidal — B band
= Pauatahanui subtidal — B band
= Potential to set objective/s for open coast
* Macroalgae
» Ecological Quality Rating (EQR) is not less thaé (B band),
and does not worsen from current state in intdradasas
* Metals (Zn, Cu)
= Concentration of metals in sediment should be neertttan
0.5 of Australian and New Zealand Environment and
Conservation Council (ANZECC) guideline values €irn
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sediment quality guidelines, ISQG) — low guideliies
intertidal areas, including reducing contaminaiioknown
intertidal hot spot areas

= Concentration of metals in subtidal area sedimestdaced to
below ANZECC guidelines

The harbour modelling looked at three scenariosreot state, business as
usual (BAU) and water sensitive. The improved sdenaas not modelled
given the amount of data, such as catchment setlilmaas, already available
from the freshwater modelling, and that there tigelidifference in catchment
inputs between the improved and water sensitivaas@es. It is reasonable to
conclude that, in general, harbour outcomes foiirtiroved scenario will be
similar to the water sensitive scenario results.
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Technical report associated with Te Awarua-o-Porirua harbour modelling results

Sediment

Sedimentation rate

Sedimentation rate is the rate at which sedimentejgosited throughout the
harbour. A single sedimentation rate is proposedHte intertidal and subtidal
zones of each harbour arm because sediment moc&saba forth between
both zones depending on input sources, tidal mowgnaad wind and wave
action. However, multiple sites would need to benituved to generate an
average for each arm to test against the objective.

Relationship to values

Elevated sedimentation rates can cause signifieesibgical changes such as
alteration and degradation of habitat, change awfland depth (infilling),
smothering of invertebrates, shellfish and seadvads, and reduction in water
clarity. These changes also impact on the valgescated with the harbour
such as the ecosystem health of the harbour, thétyalbo gather
kiamoana/food, use of the harbour for various @toeal purposes and mana
whenua values.

Recommendations
The recommendations are:
* Annual average sedimentation rate is less than pemyear [and no
more than double the natural sedimentation ratéjerPauatahanui
Arm.
* Annual average sedimentation rate is less than [bmBmm] per
year [and no more than double the natural sedirtienteate] in the
Onepoto Arm.

Technical basis of recommendation

The Australian and New Zealand Environment and €wmagion Council

(ANZECC 2000) Guidelines for Fresh and Marine Wdafrrality state that
greater than 2 mm/yr of sediment (above naturakdpaeind levels) is the level
at which significant changes to the macrofaunal rmomty occur. A

sedimentation rate less than 2mm/yr will proteet thajority of animals living
in the sediment from burial, including cockles @mégrass.

Reference to a natural sedimentation rate is giwdmch recognises that some
estuaries have naturally high sedimentation ratew that our ability to
monitor and model sedimentation rates is constaimigroving. A natural
sedimentation rate is defined at the rate undetimerforested catchment.

In general, the typical natural background sedirutgon rate for New Zealand
estuaries is 0.1- 0.5 mm/yr (Townsend and Lohré520The modelling results
indicate that current rates are likely to be > 2 /year above the estimated
background rates in both arms of the harbour (Table This current
sedimentation rate may already be impacting oretmdogical and recreational
values of the harbour.
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Under the water sensitive scenario, sedimentatidesrare reduced in both
arms of the harbour, most notably in Onepoto ArimsTeduction should go a
long way to diminishing, or avoiding, serious egptal impacts.

Table 1: Sediment budget illustrating modelled sedaent loads to, percent change from
current state for BAU and Water Sensitive scenarigsand sedimentation rates in, each
arm of Te Awarua-o-Porirua.

PAUATAHANUI INLET
Catchment Export Deposition Sedimentation
Inputs* Rate
tlyr % tlyr % tlyr % mm/yr %
change change change change
Current 5, 500 1, 500 4, 00(Q 4.7
State
BAU 5, 40( -2 1, 50( 0 3, 90( -3 4.4 -6
Water 3, 00( -45 1, 45( -3 1, 55( -61 2.C -57
Sensitive
ONEPOTO ARM

Current 3, 30( 75C 2, 55( 4.1
State
BAU 2, 800 -15 750 0 2, 050 -20 25 -39
Water 1, 400 -58 650 -8 710 -72 0.3 -93
Sensitive

2.1.4 Sediment sources and reductions

The modelling shows that significant reductionsédiment inputs are required
to achieve harbour sedimentation rate objectiveabl@ 2). Looking at the
relative contributions of sediment loads from diéiet catchments and erosion
processes helps build better understanding, andide do, priority areas for
mitigation.

Pauatahanui sub-catchment contributes over halfsddment deposited in
Pauatahanui Inlet, though the model may be undevaishg the contribution
of Horokiri when compared with the actual sedimemnitoring results from
these two catchments. Collectively, Pauatahanuiyokio, Duck Creek,

Kakaho and Ration account for 98% of the depositioiPauatahanui Inlet.
Porirua Stream accounts for 93% of the deposito@mnepoto Arm, with the
rest coming from the many small sub-catchments rafoine edge of the
harbour.

The sediment model illustrates that there are plalsediment sources in each
sub-catchment (Table 2). Streambank erosion is jarnsadiment source in
Pauatahanui and Horokiri sub-catchments, hillslemesion is important in all
sub-catchments and land sliding in most sub-catatsnéOver 90% of the

" Improved scenario was not modelled for harbour outcomes. Catchment sediment input for improved scenario to Onepoto Arm were 1500 tonnes
per year and for Pauatahanui inlet were 3200 tonnes per year. This suggests the improved scenario harbour outcomes are likely to be similar or
have slightly higher deposition than the water sensitive scenario.
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landslide erosion in the Porirua sub-catchmenstsated to come from the
upper Kenepuru and Takapu sub-catchments, and stresimbank erosion in
the Porirua sub-catchment comes from the mid ameerdoreaches of the
Porirua Stream.

Stabilising higher risk slopes is vital to reducisgdiment from landslide
sources, under both the improved and water seesisgenarios. Stock
exclusion and riparian planting stabilises streaankis and reduces erosion
also. Increased residential water storage and ragsggroposed under the water
sensitive scenario, will likely reduce the volunfepeak flows and associated
erosion.

Table 2: Modelled catchment sediment contribution to harbarr, current state annual
sediment loads from WMUSs (including percentage conibution from different erosion
processes) and modelled percentage reduction undéree scenarios.

Catchment contribution to Water
harbour deposition (%) Current State BAU i1 sensitive
Annual % load from different
Pauatahanui Onepoto average erosion processes Reduction in annual average
Catchment . .
Inlet Arm sediment sediment load
load (T/yr) Hill Land Stream
slope | slide bank

Pauatahanui 56 1 3,214 41% | 6% 53% 3% -35% -43%
Stream

Horokiri 21 - 955 31% | 36% 33% 1% -49% 51%
Stream

Duck Creek 11 - 526 69% 26% 6% -28% -56% -57%

Kakaho 6 - 245 43% | 41% 16% 3% -64% -65%
Stream

Ration Creek 4 - 196 91% 0% 9% 3% -12% -13%

Porirua 1 93 2,655 59% | 32% 9% 12% -47% -50%
Stream

Kenepuru 818 48% 50% 2% -55% -70% -71%

Porirua ) 1,705 66% | 26% 7% 6% -40% -42%
Stream

The modelled scenario reductions are differentachesub-catchment and are
strongly influenced by the sources of erosion asslimptions around types,
and placement of treatments, in the scenario sdfop.this reason, it is

recommended against setting target reductions &oh ecatchment, and to
instead focus on harbour scale reductions at thiigt.p

2 Table 2 is similar to table 2 in memo — Recommended harbour objectives but has additional information thereby providing a fuller picture of

sediment sources and contribution to harbor under the scenarios.
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2.1.5 Sediment variability in the harbour

There is high variability, both temporally and sply, in sedimentation rate
throughout the harbour.

Temporal variability in sedimentation rates are esbsd, with significant
amounts of sediment entering the freshwater andnmagnvironments in
pulses during wet weather events. This occurred negently during the storm
events in May 2015 and November 2016 (Fig 1). Mvaath noting that the
modelling reflects a period of relatively low legebf sediment input. This
potentially under-estimates the magnitude of radactequired, and warrants
some caution around setting a target of annuabgeesedimentation rate of 2

mm/yr.
14 May 2015 flood
10 [:] 14 Nov 2016 flood
B 2013
£ 8 2014
= B 2015
§ | 2016
= 6
c
£
g 4
n “
2
Porirua Pauatahanui Horokiri

Figure 1: Monitored sediment loads since 2013, inatling the two storm events in 2015
and 2016, for the three largest catchments in Te Aavua-o-Porirua.

The longer term simulations show a general redndtiosediment deposition
throughout the harbour. However event simulationghllght pulses of
widespread deposition, caused primarily from weather, will continue with
gradual erosion of these deposits following evemte objective/s therefore
needs to recognise, and make allowance for, tlghhhivariable nature of
sediment deposition.

High spatial variability is also observed acrosthtarms of the harbour as well
as between the intertidal and subtidal zones, wime areas eroding and
others accumulating sediment. As mentioned, therecurrently greater
accumulation than erosion which may be having &cebn the ecology of the
harbour. The spatial variability between accumalatiand erosion will
continue even where there are significant redustiorsediment inputs under a
water sensitive scenario. For this reason, siteiipesediment objectives
cannot be set as there would be no provision d#scribed variability.

Under the modelled sediment reductions, three alpaditerns of
sedimentation are possible (Fig 2):
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* Some areas that are currently accumulating aréy ltkecontinue
accumulating. Those areas include:
0 The mid-eastern side of Onepoto Arm (Aotea and Raphai)
0 Bradey’s Bay, Pauatahanui Stream mouth and theatdatsin
of Pauatahanui Inlet.

e Some areas that are currently accumulating mayhkdeggrode with the
reduced inputs. These areas include:
0 The Porirua Stream and Duck Creek sub-estuaries

» Areas that are currently eroding may erode attfaate, including:
0 The neck and mouth of both harbour arms
o The intertidal areas on the north side of PauatiHatet

Sediment deposition rates

H Current state

N
o

B Water sensitive

Sedimentation rate (mm/yr)
= =
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Figure 2: Sub-estuary sediment rates showing erosicand accumulation for both current
state and water sensitive scenarios. Negative rataee erosion, positive rates are
accumulation.

2.2 Mud Content

Mud (defined as grain size between 3.4 and 62.3igngry fine sediment that
feels smooth or “slimy” when you work it betweenuydingers or toes. The
amount of mud in the harbour is intricately linkeith the amount of sediment
reaching it from the freshwater and terrestrialimmments.
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2.2.1

2.2.2

2.2.3

Relationship to values

Increasing mud content in estuaries can causardeital and often irreversible
changes to the ecology and community compositiombéRson 2013).

Significant impacts in the intertidal such as smaiing of infauna (including

taonga species) and seagrass occur at around 20%conient, sensitive

species are at risk at 25%, and if mud contentede80% considerably more
marine species are impacted.

Muddy sediment covering more than 15% of the iidatarea can cause stress
and loss of sensitive species from the harbourautipg further up the food
chain on those fish and bird species that feedhemt It can also have a
negative impact on the aesthetics and recreatiaaés of the harbour.

Recommendations

To give a more thorough framework for managingithpacts of sediment on
the harbour it is recommended that, alongside ¢l for sedimentation
rates, objectives for mud content and spatial éxdsnset.

The recommendations are:

+ Sediment mud content does not exceed 20% in tketiol sediments,
and should not increase from current state.

e Spatial extent of soft mud shall not exceed 15%thed available
intertidal area, and no increase in soft mud am@a turrent state.

Technical basis for recommendations

Although muddiness of the harbour has not been tHeatjenonitoring results
dating back to 2004, show a consistent trend okesing mean sediment mud
content at intertidal and subtidal sites in botmsr This highlights ongoing
issues with fine sediment in the estuary (StevéisR Current levels of mud
content in the harbour are around 20% for the fidr and 80% for the
subtidal areas. There is also evidence that thigapatent of muddy sediment
in the intertidal is increasing both shoreward amard the subtidal basins
(Stevens 2017).

It is recognised that while mud is of concern irthbmtertidal and subtidal
areas, focussing objectives on maintaining or imimg the intertidal areas
will help to preserve the diversity and resiliermfethese vulnerable zones.
Setting objectives that maintain current, or rettwh recommended levels, is
expected to reduce or avoid significant ecologefédcts from mud content in
the intertidal area. Further, setting objectivegha intertidal areas will also
benefit subtidal areas; however subtidal areassifalow estuary will always
be muddier. It is also acknowledged that theresigaificant legacy of existing
mud within Te Awarua-o-Porirua Harbour.

It is expected that reductions in sedimentatioa,ras shown by the modelling,
will maintain or reduce the amount of mud withire tbediment. Additionally,

PAGE 8 OF 16 DRAFT TECHNICAL REPORT ASSOCIATED WITH HARBOUR MODELLING RESULTS
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the mud content objectives are likely to be achiewéth the sediment
reductions required to achieve sedimentation rajectives.

2.3 Water column sediment

Suspended sediments are very fine particles thagirein suspension in water,
due to turbulence, currents and/or wind, for a mErable period of time.

Suspended sediment has been looked at throughatbeur modelling, which

could give some indications about how some of tla¢ewcolumn and visual
characteristics of the harbour might change wite #ediment reductions
modelled in the scenarios.

2.3.1 Relationship to values

Fine sediment suspended in the water column cae haxariety of effects on
values around water, particularly the compulsodgeainder the NPS-FM of
ecosystem health and also contact recreation ysafetwell as aesthetics).
Suspended sediment primarily reduces visual claaitg light penetration,
directly impacts seagrass and macroalgal growthdintes food sources for
filter-feeders.

2.3.2 Recommendations

It is recommended that water column sediment objestare not set in the
harbour.

2.3.3 Technical basis for recommendations

The modelling indicates that suspended sedimerss langely driven by
resuspension of sediments through wind and waeatiser than the delivery of
new sediment, and the scenarios modelled showed litde difference in
suspended sediment concentrations. This meansetreat with the large
reductions in incoming sediment modelled in the evadensitive scenario,
changes in the visual characteristics of the harlaaters are unlikely to be
seen.

2.4 Model confidence

The freshwater and harbour sediment models cadibraasonably well to
actual sediment monitoring results in both envirents, although the
freshwater model estimates of sediment inputs dightly lower than
observed. The period of modelling reflects a reddyi low level of sediment
input compared with longer term modelled catchnmemtits and sedimentation
rates. Freshwater modelling reflects the period52D9 and the harbour
modelling has used 2010 as representative of #@bagh The current harbour
modelling also looked at sediment inputs duringygastorm events. Should
catchment sediment rates return towards longer éeemages, as has been seen
in recent years and may be likely with climate adenthe reductions in
sediment inputs required may be greater than mexdié@il order to achieve the
target sedimentation rates in the harbour.
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3.1.1

3.1.2

3.1.3

Pathogens

Pathogens (bacteria, viruses, protozoa) are founthé faecal material of
mammals and birds, and are capable of causingtiofésickness in other
mammals such as humans. Enterococci are distingaiibly their ability to

survive in salt water and are typically more hurspecific and are therefore
used as an indicator of pathogens in salt water.

Relationship to values

Waterborne pathogens affect how safe the waterors récreation and
food/kaimoana gathering. There are strong commuexyectations for Te
Awarua-o-Porirua Harbour to be safer for thesevaies.

Recommendations
The recommended objectives for pathogens in tHecoarare:

* Onepoto Arm intertidal — C band

* Onepoto Arm subtidal — A band

e Pauatahanui intertidal — B band

* Pauatahanui subtidal — B band

« Potential objectives for open coast to be discussed

Technical basis for recommendations

Setting pathogen objectives for contact recreasamot compulsory in coastal
water, there is no defined attribute table and oton line that must be met
(to date). However, a band framework similar to Eheoli NOF framework
has been developed for enterococci (Table 3). TD@3 2Microbiological
Guideline thresholds have been used to give express the different levels
of risk of getting sick and amounts of time thatdtococci in the water might
be low or high risk to humans.

Table 3: Framework developed for Enterococci

Attribut
State

95th percentile: Percentage of L
Description Enterococci per| exceedances over 50
100 ml Enterococci per 100 m

Estimated Gl risk is <1% and AFRI risk
<0.3% from a single exposure.
The estimated Gl risk is >10% and AFRI risk
>4% less than 5% of the time.

<=40 <5%

S

Estimated Gl risk is 1-5% and AFRI risk is 0.B
2% from a single exposure.
The estimated Gl risk is >10% and AFRI risk
>4% between 5 and 10% of the time.

<=200 5-10%

S

Estimated Gl risk is-10% and AFRI risk is-
4% from a single exposure.
The estimated Gl risk is >10% and AFRI risk
>4% between 10 and 20% of the time.

<=500 10-20%

S

Estimated Gl risk is >10% and AFRI risk is
>4% from a single exposure.

The estimated Gl risk is >10% and AFRI risk|is

>4% more than 20% of the time.

>500 >500

* Gl is gastrointestinal illness and AFRI is actebrile respiratory illness
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Given this attribute does not have a consciousobotine or ‘unacceptable’
threshold given, unlike the NPS-FM attributes, fie Awarua-o-Porirua
Whaitua Committee has the freedom to considethalldands, their associated
risks and to set objectives in any band that tiey ‘facceptable”. There is also
the option to not set objectives, or to set objestithat apply all year or for
only certain periods of the year.

The harbour model results have been mapped anactedr from 13 points in
the harbour (Fig 3) to give an indication of thdt@ans of risk and changes
observed through the scenarios (Table 4). Resuliseise places can also help
to understand connections between freshwater irgmdschanges in conditions
around the harbour.

Duck Creeks &

Legend
Harbour model reporting points
® Indicitive intertidal and subtidal areas
Intertidal
Subtidal

Figure 3: Map showing the 13 points used to modehé risk and changes in Enterococci
from the scenarios.

DRAFT TECHNICAL REPORT ASSOCIATED WITH HARBOUR MODELLING RESULTS PAGE 11 OF 16



Insert report name

Table 4: Attribute state, and grade using developettamework (Table 3), for Enterococci
at 13 locations in Te Awarua-o-Porirua harbour.

Current Water
State BAU Sensitive

Waka Ama

Rowing Club

Central Onepoto B B A
Hanikamu c* B B*
Paremata Rail flats B B A
Paremata Bridge B B A
Water Ski c* B B
Kakaho C B
Pauatahanui C
Duck Creek C*
Browns Bay B B A
Central Pauatahanui B B 1 A
Plimmerton B B A

* grade may be one better than indicated as maeeligtion for 95%tile is within 20% of the
threshold.

N Numeric result is between 15 and 50% better than current state

M Numeric result is more than 50% better than current state

Enterococci conditions are higher risk at the upges and around the edges
of both arms of the harbour, and lower risk in teatral parts of the harbour
(Fig 4). Sources are mixed at most sites, thoughoften dominated by the
closest catchment.

Ent. (cfu/100mL)
I Above 500
1 200 - 500
B 40-200
[ ] Below 40
A [ Undefined Value

\

Figure 4: Estimated 95% percentile for current stae (A) and Water sensitive (B)
scenarios.
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In general, the modelling of the water sensitivenseio suggests a band
change improvement in enterococci levels, and th&o@ated health risk,

should be seen across most places in the harbawevér, the health risks

will continue to be highest near the inner harbangas, where concentrations
of pathogens are greatest.

Link to freshwater objectives

The freshwatelE. coli objectives in the Porirua Stream are seeking great
reductions than the water sensitive scenario medestimates for enterococci.
Achieving thoseE. coli objectives in freshwater will likely produce fueth
harbour reductions beyond the model results, agghom is unknown if it
would be enough to change a further band in thieenigsk places.

The reductions ii. coli to reach the freshwater objectives in rural cathis
will most likely fall somewhere between the amoumtstimated for the
improved and water sensitive scenarios. This mehasharbour outcomes
from achievingE. coli objectives in freshwater may not be as high irbbar
waters as indicated in these maps and tables.

Model confidence

The model has been calibrated based on existirgdsting models that DHI
developed for Te Awarua-o-Porirua Harbour overphst several years, which
match observed data well. The same cautions alresahtioned for sediment
objectives apply to the pathogen modelling; the etled outcomes for the
harbour are only as good as the estimated inpuim fthe freshwater
catchments

Another important distinction to note when intetprg the pathogen results is
the period these results represent. Due to the gtatipnal complexity and

associated runtime of the harbour model, one ‘Blpipear within the 10 year

period of freshwater modelling has been modelledHe harbour. The bathing
water quality monitoring to date makes assessmehtthe summer time

conditions over several years. This means congidare required on how the
model results might represent particular variationsvo ways:

* The inter-annual variation that can be expectedvéen different
years
* The seasonal variation that can be expected wétly@ar

However, 2010 (chosen as the annual sediment l@sdclose to the average
annual sediment load for the 10-yr period) appéarnse a year of extremes.
Five months were particularly dry with low rainfal. coli concentrations and
flows; and two months that were particularly wdtisTsuggests:

 median enterococci concentrations may be underattdn and
conditions might be somewhat worse than reportethéynodel
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» estimates of the percentage of time certain thtdshare exceeded
may be underestimated, and conditions might be ad@eworse than
reported by the model

« 95" percentile concentrations may be overestimated, amditions
might be somewhat better than reported by the model

It is difficult to evaluate how these results migbflect seasonal differences
therefore caution is warranted when making statésnabout summer only
conditions. GWRC'’s recreational water quality moriitg programme can
give us information about the current conditionsd amsks over summer
periods.

Caution is also advised when looking at enterocéeegls at the following
locations:

e The results at Hanikamu may not be as high as atelic by the
modelling. The stream appears to be highly infleehby the local
catchment, which is an example of a small catchnveimere the
freshwater modelling may not be representing comast well. There
are likely to be some urban influences that imghet stream and it
may require more localised investigation to confithe level of
reductions required to meet any objective set h&idal flushing in
the bay may be limited by a bar crossing the mofdtthe bay, which
may detain the freshwater locally and reduce mixihgcreased
flushing and mixing with may also help improve citioths in this
bay.

« The influence and level of reductions sought inKladkaho catchment
may also warrant closer evaluation. The Kakaho rtiadepoint in
the harbour may be over-estimating the amount t&renocci because
E.coli estimates in the Kakaho catchment may have beam- ov
estimated by the freshwater model. Caution is @&dviabout the
estimates of enterococci in this catchment duénéostream size and
low flows.
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4. Macroalgae

Macroalgae is used here as a proxy for nutriendpeg@ally nitrogen), primarily
using the two most common macroalgae species; riaengalgallva and the red
alga Gracilaria. Nutrients were modelled within the harbour, hoerevthe
freshwater objectives are expected to resolve gbeei of excess nutrients entering
the harbour. That is, nutrients are not currentpr@lem in the harbour and, as the
freshwater objectives will limit nitrogen inputsrfiner, this is expected to maintain
or improve nutrient concentration in harbour seditae

4.1.1 Relationship to values

Long-lasting, persistent blooms of macroalgae cavemegative impacts on both
ecological and aesthetic values, and can be indécaf excessive nutrients and/or
deteriorating sediment conditions.

41.2 Recommendations

The draft objective from expert assessment wasdiotain current state in intertidal
areas. This is based on percent cover and bioniassaaoalgae, and the degree of
entrainment of the macroalgae within the intertisidliment. This recommendation
remains largely unchanged but is now expresseduka Ecological Quality Ratio
(EQR). The EQR is an index of macroalgal conditiord can be used to provide
early warning of excess nutrientSQR ranges between 0 and 1, and is converted
into the following bands (Table 5).

High (A) Good (B) | Moderate (C)| Poor (D)

EQR >0.8-1 >0.6-<0.6 | >0.4-<0.€ >0.2-<0.4

Table 5: Ecological Quality Ratio (EQR) scores andssociated bands (Stevens & O’Neill-
Stevens, 2017).

The recommendation is that the:

 EQR is not less than 0.6 (B band) and does notemoft®m current state in
intertidal areas.

4.1.3 Technical basis for recommendations

Macroalgae is persistent in the harbour but isanouisance. Current assessments
indicate there is moderate macroalgae cover and bdemass implying no
problematic nuisance conditions (as caused by mighents levels).

The greater the macroalgal coverage, biomass,spemse and extent of entrainment
within sediments, the greater the subsequent aglvergpacts on underlying

sediment and fauna, fish, birds, seagrass and aaltmDecaying macroalgae can
also accumulate on shorelines, and in subtidalsareausing oxygen depletion,
nuisance odours and other detrimental conditions.

It is important to acknowledge that the EQR andeutyihg metrics are still under

development and may be refined in the future, lsubased on best available
information for NZ estuaries.
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5.1

5.2

5.3

Metals

Trace metals, such as zinc and copper, occur figtimghe environment, but
high concentrations suggest contamination from rerosourceThis attribute
refers to levels of metals (zinc and copper) botmdhe sediment in the
harbour. High concentrations of zinc and copper kealised, and are
generally known to originate from certain stormwaierne sources, such as
roads (tyres and brake pads) and zinc roofing/atedd

Relationship to values

Metals bind to sedimenéand are transported along waterways from urban
environments, accumulating in estuarine and coastdiments witlpotentially
negative impacts on flora and fauna.

Recommendations

The Australian and New Zealand Environment and €wmagion Council
(ANZECC 2000) Interim Sediment Quality GuidelinéSQG) provides a set
of default trigger values for metals. These havenbesed to assess the
potential ecological effects of metals in the smmbad sediments.

The recommendations for metals are:

» Concentrations of metals in intertidal sedimentsusth be no more than
0.5 times ANZECC guideline values (ISQG-Low), udihg reducing
contamination in known intertidal hot spot areaghsas in front of the
Porirua CBD area

+ Concentrations of metals in subtidal sediments tareeduce below
ANZECC (ISQG-Low) guidelines

Technical basis for recommendations

To create greater resolution within these guidslinee propose to apply the
estuary condition ratings used elsewhere in GWR®rtang, where the Low
band is half the ANZECC ISQG-Low guideline valueofRrtson & Stevens,
2015). For example, the ANZECC ISQG-Low guidelirsdue for Zinc is 200
mg/kg, so the limit for intertidal areas of Poritdarbour would be 100 mg/kg.

The ANZECC guidelines are considered to be readpnatbust, and
conservative (i.e., they err on the side of envimental protection). They are
not ‘pass’ or ‘fail’ numbers, and the developerstioé guidelines emphasise
that they are best used as one part of a ‘weighevidence’ approach to
evaluating potential effects of contaminants ontlierbiota.
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Appendix 1

Te Awarua-o-Porirua information on six harbour attributes and scenario results using expert assessment

Annual ave. sedimentation rate % area with soft mud Copper Zinc Macroalgae (intertidal only) Invertebrates
A Current Water Current Water Current Water Current Water Current Water Current Water
GrOUplng state BAU | Improved | sensitive state BAU | Improved | sensitive state BAU | Improved | sensitive state BAU Improved | sensitive state BAU Improved | sensitive state BAU Improved | sensitive
C C B A A A A A/B B/Cl A/B A/B C C C B B B B
p tah . C C ct
auatananul
. D D DI A A A A B B B B N/A C C C C
subtidal
- 5 | = -~ R
0 t B B A
nepoto
P D D DT B B B B C C C c N/A C C C ctr
subtidal
Te Awarua-o-Porirua draft objectives for harbour attributes
Annual avg. sedimentation rate % area with soft mud Copper Zinc Macroalgae (intertidal only) Invertebrates
Minimum Minimum Minimum Minimum Minimum Minimum
Current scenario Current scenario Current scenario Current scenario Current scenario Current scenario
Objective to Objective to Objective to Objective to Objective to Objective to
state . state . state . state . state . state .
achieve achieve achieve achieve achieve achieve
Grouping objective objective objective objective objective objective
Pauatahanui
Intertidal C B Imp A A Imp A/B A/B Imp C C Imp B B Imp
, C ct Imp
Pauatahanui
. D DM WS A A Imp B B WS N/A C C Imp
subtidal
Onepoto
. p. B B Imp A A Imp A/B A/B Imp C ct WS B B Imp
intertidal
0 " B A Imp
nepoto
P D DM WS B B WS C o WS N/A C - WS
subtidal
Band Description
A Reflects relatively natural levels
B Minor stress
C Moderate stress and risk of losing sensitive species
D Significant, persistent stress with likely loss of expected species
Tor M Relative improvement with band
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