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State of Walkato-Walipa Waterways

Report back from TLG on analysis of river/lake state
against Attributes (CSG7 discussion)

CSG8 — Pukekawa 2 December 2014
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Overview

Provide overview of current state of Waikato-Walipa
River and lakes

WRC analysis of last 5 yrs (2009-2013) monitoring
data

Sites classified into A-D bands In relation to
Attributes discussed at CSG7
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Value Human health forrecreation

Freshwater Lakes andnvers

Body Type

Attribute E colt*

Attribute Unit

E. coli/100 mL (number of E. coli per hundred millilitres)

Attribute State —

A =260

Sampling
Statistic

Narrative Attribute State

Annual
median

People are exposedto a very low
risk ofinfection (less than0.1%
risk) from contact with water
during activities with occasional
immersion and some ingestion of
water(such aswading and
boating)

03=

percentile

People are exposedto alow nsk
ofinfection (up to 1% risk) when
undertaking activities likely to
mvolve full mmersion.

B =260 and =340

Annual
median

People are exposedto alow nsk
ofinfection (less than 1% nsk)
from contact with water during
activities with occasional
immersion and some ingestion of
water(such aswading and
boating).

93=

percentile

People are exposedto amoderate
nsk ofinfection (less than 3%
risk) when undertaking activities
likzely to involve full immersion.
340/ 100mlis the minimum
acceptable state for activities
likzely to involve full inmmersion.

C =540 and =1000

Annual
median

National 1000
Bottom Line

Annual
median

People are exposedto amoderate
nsk ofinfection (less than 3%
rsk) from contact with water
dunng activities with occasional
immersion and some ingestion of
water (such aswading and
boating). People are exposedtoa
high risk ofinfection (greater
than 3% risk) from contact with
water duning activities likely to
involve immersion.

D >1000

Annual
median

People are exposedto ahigh nsk
ofinfection (greater than 3%
risk) from contact with water
during activities with occasional
immersion and some ingestion of
water(such aswading and
boating).

—
*Escherichiacoli
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E. coli

Existing NPS-FM attribute

Apply to all Waikato lakes
and rivers

Acceptable for swimming
Unacceptable for swimming
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Annual 95 percentile Escherichiacoli !
Swimmabillity
E. coll
80% of sites fall
Walkato mainstem
‘swimmable’ down to
Narrows
Where is E. coli
coming from?
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Annual median Escherichia coli }

Wading/Boating

E. coli
56% in ‘A band
27% in ‘B’ band

16% in ‘C’ band — low
gradient streams

Mangaonua @ Hoeka
Rd fails National
Bottom Line e e

°
Water Quality Rating
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‘Swimmability’ — Water clarity (NEW

+

value ‘Swimmability’
Freshwater Lakes & rivers
Body Type

Attribute Water clarity

Attribute Unit

m (measured using agreed methods e.g. horizontal Black disc in rivers)

Attribute . . . .
Mumeric Attribute State Marrative Attribute State
State
Median of samples Lakes with naturally low clarity (e.g. peat-stained) will need to be treated
(excluding flood flows™) separately
A N Water clarity is deemed excellent for swimming (WRISS)
z
Water clarity is deemed suitable for swimming®*
B z1.6 and <4
Water clarity is deemed marginally suitable for swimming**
C =1.0and <1.6 y ginally &
Minimum
acceptable 1.0
state
D <1.0 Water clarity is deemed unsuitable for swimming

* WRC analysis of water clarity excludes the top 10% of flows

** Smith, D. G. & Davies-Colley, R. 1. 1992. Perception of water clarity and colour in terms of suitability for recreationaluse.

Journal of Environmental Management 36: 225-235.
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Swimmabillity

Water Clarity
Taupo = only ‘A’ state
‘B =11%
‘C' =31%

57% of sites below
Minimum Acceptable
State (‘'D’; i.e. <1 m)

Healthy Rivers | Wai Ora
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Annual median black disc clarity

W ater Quality Sita Map_ID <
Watar Cuality Sites (No Data)
W atar Cuality Rating
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Value Hurman health forrecreation
Freshwater Lakes andlake fed nvers
Body Type
Attribute Cyanobacteria - Flanktonic
. .. Biovolume - mm*/L (cubic millimetres per litre) OF Cell Count -
Attribute Unit cells'mL {cells per millilitre)
Narrative
Attribute State Numeric Attribute State Attribute
State
80 percentile*

A 0.5 mm*/L biovehune equivalent forthe Fazk
combined total ofall cyanobacteria OF exposure
=500 cells'mL oftotal cyanobactena from

cyanobactenia
is no
different to
thatin natiral
conditions
(from any
contact with
fresh water).

E N/A

C 0.5 and =1 % mum*/L biovohumne equivalent of Lownsk of
potentially toxic cyanobacteria OR health effects
=05 and €10 mm®/L total biovolume of all from
cyanobacteria exposure to

National 1.8 mm*L Bigvolume equivalentof potentially | cyanobactera
Bottom Line toxic eyanobacteria OR (from any
10 mm*L total hbigvelume of all cyanobacteria | contact with
fresh water).

D Biovolume equivalent of =1 & mun* /L of Potential
potentially toxic cyanobacteria OR 10 mm*/L healthnisks
total bioyvehumne of all cyanobactena (=g,

respiratory,
umtation and
allergy
symptoms)
exist from
exposure to
cyanobactsia
(from any
contact with
fresh water).

* The 80th percentile must be calculated using a mmmnmmum of 12 samples collected over

3 wears. 30 samples collected over 3 yearsis reconumended
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Cyanobacteria
Existing NPS-FM attribute

Apply to Lakes and lake-fed
rivers

Extend to some lowland
rivers above Waikato River
junction

Limited data available
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Swimmabillity

Cyanobacteria in
lakes

4 of 5 monitored
lakes breach

National Bottom Line

@
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Map 1
Legend
Water Cuality Rating
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Lakes (no data)
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Annual 80 percentile cyanobacteria biovolume
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Value

Ecosvstam haslth

Freshwater
Body Type

Lakasz

Attribute

Phytoplankton (Trophic stats)

Attribute
Tmit

mg/m® (millizrams chlotophyll-a per cubic mstos)

Attribute
State

Numeric Attribute State

Narrative Atfribute State

Annual Annual
Mledian MMarimmm

=2 =10

Laks soological
communitiss a2 healthy
and rezilisnt, similar to
natursl referemes conditions.

>2 and <3 >10 and <25

Laks soological
oommunities arz zlightly
impactad by additionsl algal
and plant growth arising
fiom putrisnts leveals that
&2 alevatad shova natersl
raferenca  conditions.

=5 and <12 =15 and <60

National
Eottom
Line

Laks soological
oommunitiss a2 moderataly
impactad by additionsl algal
and plant growth arising
fiom putrisnts leveals that
a2 alevatad wall shovs
natural referamce  conditions.

=12 =50

Laks aoological
communitiss hava
undsrzons of &2 &t high
rizk of 3 razime zhift to 2
parziztant, degradad state
dpe toimpacts of alavatad
nutrisnts laading to
emeazzive gzl andior plant
erowth, a3 wall a: fom
losing cocyzen in bottom
waters of desp lakes,

Healthy Rivers
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Ecosystem Health —
Phytoplankton

* Apply to whole of
Waikato River mainstem
(including hydrolakes)

« Extend to some lowland
rivers above Waikato
River junction — data not
currently available
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Ecosystem
Health

Phytoplankton

A, B, or C states are
acceptable

No ‘D’ sites

CSG needs to

recommend where to
set the limit

Wai Ora

Healthy Rivers
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e Tributarie s

et Walkato & Waipa Rivers

Annual median phytoplankton !
(as chlorophyll a) 2

Legend

W atar Quality Site Map_ID
[ ] Watar Quality Sites (Mo Data)
W atar Quality Rating

® & WRC concerns about
v validity of
® O Whakamaru data

Waikato
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Value Ecosvitem heslth

Freshwater Laka:
Body Type
Attribute Total Nittogen (Trophic stats) E t m H Ith
Attribute Unmit | me'm’ {millisrams per cubic mst) C O SyS e e a
;‘;T:’"E Numeric Attribute State Narrafive Aftribute State T N

Annual Annual

Aledian Aledian

Seavomally Polymicoc

e * Apply to whole of

A =160 =300 Lake acolopical commumitiss

are belthy md ssiliont, Waikato River

similar to natural referenca

e e T [ e e mainstem (including
a3 slightly impactad by
aditiond dlgd axd plan hydrolakes)
growth arizing fom nDutrisnts

l=wvalz that ara slavatad above
natural eferenca  conditions.

C =350 and =730 | =300 and =B | Laks scological commundtiss E t t I I
— ars modsratsly impactad by (] d d
S0 - s modeadly impecd xtend to some lowlan
oftom Linme

B e e rivers above Waikato

ahove nateral refaremos

conditions

D =750 gt Lake scological commumitiss R Iver J u n Ctl O n
have undarzone of a2 at high
rizk of 2 fezima zhift to 2
parziztent, depradsd stata dus
o impacss of devand * Use numbers for
nutrisnts leading to awozssive
algsl andfor plant srowth, as

wall a: fiom losing oxyEan in ‘Seasona”y Stratified,

bottom watsrs of desp lakez,

* Intermitiantly closing and opsning laspons {ICOLs) are not incuded in brackish
lakas.
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Ecosystem
Health

TN

‘C’ band from
Karapiro downstream

No ‘D’ band
breaches
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Legend
W atar Quality Site Map_ID
Watar Quality Sites (No Data)
W atar Quality Rating
A
B
C
D
Tributaries
Waikato & Waipa Rivers
Combined Catchment

-

Annual median total nitrogen

Waikato




Ecosystem Health - TP

Value Ecosystem health
Freshwater Lakes ¢ Apply tO Wh0|e Of
Body Type

Attribute Total Phosphorus (Trophicsstate) Walikato River
Attribute Unit | mg/m?(milligrams per cubic metre) m al nSte m (I n CI U d | n g

Attribute State A tlfi;zlti::r;a te Narrative Attribute State h d I k
Annual Median y ro a eS)
A =10 Lake ecological communities are healthy and
resilient, similar to natural reference

conditions.

B >10 and <20 Lake ecological communities are slightly i EXtend tO some

impacted by additional algal and plant growth

arising from nutrients levels that are elevated I OWl an d rlve rS ab Ove

above natuml reference conditions.

C =20 and =50 Lake ecological communities are moderately Wa.l kato R Iver J un Ctl on

impacted by additional algal and plant growth

National 30 arising from nutrients levels that are elevated
Bottom Line well above natural reference conditions.
D =50 Lake ecological communities have undergone

or are at high risk of a regime shifttoa
persistent, degraded state, due to impacts of
elevated nutrientsleading to excessivealgal
and/orplant growth, as well as from losing
oxygen in bottom waters of deep lakes.
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Ecosystem
Health

TP

‘C’ band from
Ohakuri to Horotiu

Sites below
Ngaruawahia breach
National Bottom Line

Wai Ora
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Legend

W atar Cuality Site Map D
[ ] Wator Quality Sites (No Data)
W atar Cuality Rating
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Ecosystem
Health - Lakes

Phytoplankton

12 of 18 monitored
lakes breach
National Bottom Line

TN - 16 of 18 are In
‘D’ band

TP — 11 of 14 are In
‘D’ band

@ Healthy Rivers ‘ Wai Ora
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Annual median phytoplankton
(as chlorophyll a)

Pukekohe

Map 1

Legend

W atar Cuality Rating
A

B
C
D

Lakes (no data)

o Tributarias
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Ecosystem Health - Ammonia

Value Ecosystem health
Freshwater .
Lakes and rivers [ A I t I I t
Body Type p p O a S I eS
Attribute Ammonia (Toxicity)
Attribute Unit mg NH -N/L (milligrams ammoniacal-nitrogen per litre)
Attribute State | Numeric Attribute State Narrative Attribute State
Annual Annual
Median* Maximum*
99% species protection level: No
A <0.03 <0.05 ‘
observed effect on any species tested
95% species protection level: Starts
B >0.03 and £0.24 | >0.05 and 0.40 | impacting occasionally on the 5% most
sensitive species
C 5024 and <130 | 0.40 and <2.20 | 80% species protection level: Starts
impacting regularly on the 20% most
- sensitive species (reduced survival of
National 1.30 2.20 most sensitive species)
Bottom Line
Starts approaching acute impact level
D >1.30 >2.20 Harts app 8 mpactien
(ie risk of death) for sensitive species

* Based on pH 8 and temperature of 20°C.

Compliance with the numeric attribute states should be undertaken after pH adjustment.
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Annual maximum total ammonia }

Ecosystem
Health

NH,-N - Toxicity
No ‘D band’
breaches
‘C’ band (80%
species protection):

Reporoa
Tokoroa
Hamilton streams e Cuty St i
. [ ] W atar Quality Sites (No Data)
Mangapiko L et
Lower river tribs S
[ ] D
@ Healthy Rivers | Wai Ora T e Waikato
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Ecosystem
Health

NH,-N - Toxicity

No ‘D band’
breaches in lakes

14
9

@

d

d

d

Kes in ‘C’ band
Kes in ‘B’ band

ke in ‘A’ band

Healthy Rivers | Wai Ora
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Annual maximum total ammonia

Pukekohe
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Ecosystem Health - Nitrate

Value Ecosystem health
Freshwater Body )
‘ Rivers
Type
Attribute Nitrate (Toxicity)
Attribute Unit mg NO,-N/L (milligrams nitrate-nitrogen per litre)
Attribute State Numeric Attribute State Narrative Attribute State
Annual Annual 95%
Median Percentile
High conservation value system.
A <1.0 <1.5 Unlikely to be effects even on sensitive
species
Some growth effect on up to 5% of
B >1.0and <24 | >1.5and 3.5 €8 plo=%
species.
C >24and<6.9 | >3.5and <9.8 | Growth effects on up to 20% of species
(mainly sensitive species such as fish).
National Bottom No acute effects.
. 6.9 9.8
Line
Impacts on growth of multiple species,
and starts approaching acute impact
D >6.9 >9.8 level (ie risk of death) for sensitive
species at higher concentrations (>20
mg/L)
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* Apply to all river
sites
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Ecosystem
Health

NO;-N - Toxicity

No ‘D band’
breaches

‘C’ band (80%

species protection):
Whakapipi (51)
Mangaone (37)
Mangamingi (29)
Kawaunui (20)

Healthy Rivers
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Legend
Walar Quality Sita Map 1D
Watar Cuality Sitas (Mo Data)
Wailar Quality Rating

P

Annual median nitrate

Komakorau ‘C’

band for 95t"%ile

Waikato
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Major water quality problem areas

Lowland lakes are in a very poor state — breach
National Bottom Lines for TN, TP, Chla and
Cyanobacteria

E. coli levels and water clarity are major constraints
on swimmability

Where CSG sets levels for other Attributes (A, B or
C) will determine magnitude of challenge

. . Maniapoto Maori Trust Board ~ TUwharetoa Mdori Trust Board
@ HeQ”hy Rivers Wai Ora Réiukawa Charitable Trust Waikato Raupatu River Trust
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Median TN & TP - streams
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