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Executive Summary

Land application of untreated dairy wastes in thedr reaches of the Pongakawa/Kaituna catchmesespo
significant risks of faecal matter and urine eritp waterways. Risks escalate during periods wiater
tables are high or tile drains are irrigated. Usingnanaged system of deferred irrigation from @gstwo
pond systems and recycling of pond effluents sigguiltly reduces the potential for contamination of
waterways, and are preferable to direct irrigatbdruntreated effluents. The Regional Council anmintx
groups should investigate soil moisture deficitghis area in order to confirm such a system istal,
identify periods for optimal utilisation of watern@ nutrients, and to minimise the potential for
environmental impacts of runoff.

Permitting a combination of irrigation and direésaharge of pond-treated effluents during winteriqats
may prove a pragmatic solution in an area wheren evith deferred irrigation and recycling efflugrtise
capacity of farmers to store effluent may be exeded lack of a land treatment step during theseogds
means Maori cultural values will not be met.

Advanced Pond Systems with a final land treatmembponent (e.g. wetlands) produce a high quality
effluent and provide an alternative system shoefémed irrigation prove impractical or difficutt tnanage.

Farm management practices that minimise the movewfefaecal matter from paddocks and races into
waterways provide additional benefits.

Pongakawa/Kaituna Dairy Effluent Disposal Projeéidvice to Environment BOP iv
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Environment BOP has commissioned NIWA to undertakdesktop assessment of
issues associated with dairying activities in tlmdakawa and Kaituna catchments
based on the following brief:

@)

(b)

(©)

(d)

(e)

What is the impact of discharge from dairy shedds discharging to
water compared to the impact on adjacent waterviym normal
farm operations, fertilizer, runoff, etc. in theMdying areas of the
Kaituna/Pongakawa catchments (North of State High&ya

Is irrigation (or partial irrigation) a suitabéfficient disposal method
on this land? Are there other options for dispasahpplication that
could be considered at different times of the ye@?d. land
disposal/pond discharge combination systems).

How effective are these other methods (apaninfiand disposal of
effluent) for achieving stream quality objectivas dairy farming
catchments i.e. methods that apply to the wholmifay operation?
For example, managing the following activities/nase in a better
way: farm races, drain and river crossings, ripamaeas, grazing
management, fertilizer policy and feed pads.

What effect does tile drainage beneath aneffiurrigation area have
on adjacent water quality?

What impact will the various options consideiadeach question
above have on the water classifications in the Wamel Land Plan
and the Coastal Plan?

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 1
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2. Background

The Pongakawa and Kaituna catchments discharge th@oWaihi and Maketu
Estuaries respectively (Figure 1), 45 km south-e&3auranga. The lower reaches of
these catchments, north of State Highway 2, arg iew lying (15-30 cm above
mean high tide). Groundwater is high for much of fkear, at approximately 15 cm
beneath the surface during winter, and 0.5-1 mnduthe summer (Environment
BOP, pers comm.). Water-table management is uriggrtiay a local drainage society.
Drainage waters are pumped into the river, whichesched above the surrounding
land. Although the pumps are appropriately sizéhding is sometimes a problem,
with water lying over paddocks for periods aftedden heavy rains, which can
remain if there is a power cut or pumps malfunctiOwertopping of the riverbanks
has occurred during storm events at times of hidga-t

Soils in the area comprise Pongakawa peaty loaorggdkawa shallow peaty loams,
Takahiwai clay loams and peaty loams (saline sqiks$), Maketu Complex soils
(mainly peaty loams), Paengaroa shallow sands aimht®a Waihi ash. The soils are
not prone to cracking during dry periods

Figure 1. Pongakawa, Kaituna and adjacent sub-catchmentsispdow-lying areas north of
State Highway 2.

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 2
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3.  Dairy shed pond discharge effects vs. normal far operations

What is the impact of discharge from dairy sheddsodischarging to water compared
to the impact on adjacent waterways from normaifayperations fertilizer, runoff,
etc. in the low lying areas of the Kaituna/Pongakagatchments (North of State
Highway 2)?

Waste stabilisation ponds treating dairy shed weetier reduce SS (suspended solids)
and BODR (biochemical oxygen demand, measured over 5 deys) the raw wastes
by around 95%. However, due to the high initiaésgth of dairy farm wastewater, the
treated effluent still has considerable pollutiootgmtial (Hickey et al. 1989;
Selvarajah 1996; Sukias et al. 2001). Ponds howewdy treat the faecal wastes and
urine deposited in the dairy shed, where the cpead less than 10% of the day. The
remainder of the wastes are deposited directly lmatk the pastures, and thus the
discharge from dairy ponds only represents a spmation of the entire faecal waste
load of a farm. Faecal matter deposited in paddacksdecomposed and assimilated
by natural soil bacterial and plant processes, ewa portion of the wastes is
leached to groundwater, or may be washed off dyréatsurface waters. In addition, a
proportion of the seasonally applied fertilizer nerits are also likely to be lost
directly from the soil due to leaching and washafid may enter streams directly or
via subsurface drains.

The amount of wastes being treated in, and diseldafirpm ponds is readily definable,
while the amount exiting a farm via difftuse meclsams is harder to quantify. The
contribution from diffuse sources depends on mamiy, €nvironmental and farm
management factors. Wilcock et al. (1999) estimdted up to 37% of the DRP
(dissolved reactive phosphorus) and TP (total phosgs) in a Waikato dairy
catchment was from pond discharges. The remainddremtered the stream from
diffuse sources. Total nitrogen (TN) was consistsith paddock-scale N leaching
losses under dairy farming in the Waikato, althopghd discharges were known to
also contribute to the amounts entering the stréartne same study, the annual yield
of faecal bacteria in the stream was identicahtoa@mount calculated to be discharged
from the ponds (cows were largely fenced out @astrs and drains in the catchment),
and was presumed to be almost entirely from thatcgo Clearly the discharge from
anaerobic/facultative ponds can have significafeéces within a “receiving water”,
however ponds significantly reduce the flux of symfority pollutants as BOD, SS
and ammoniacal-N to streams.

In relation to normal farm operations, consideratiaust be made of soil physical and
hydraulic properties which “influence the extenitbich effluent constituents interact

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 3
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with the topsoil where many soil renovation proessske place” (Barton et al. 2000).
Soils with a high humic content such as peats, gl cation exchange capacities
(CEC), and are thus able to hold positively chargations such as ammonium
(NH,"), potassium (K+), calcium (€3 etc. Organic matter and clay in soils can also
hold some negatively charged anions such as selpt&®?), nitrate (NQ) and
phosphate (P§). However most anions are prone to being leachidby heavy rain
or irrigation. Where a high water table is preseast,occurs for some periods of the
year in the lower reaches of the Pongakawa/Kait@aehments, nutrients and faecal
bacteria are likely to be more mobile and easiynsported to the drainage system.
The amount contributed by faecal wastes and fegtilfrom the paddocks (compared
to ponds) in these high water table catchmentdikely to be greater than that found
by Wilcock et al (1999) in the well-drained Waikatatchment with soils of high p-
retention.

In order to accurately assess the percent inpun fdairy farm ponds in these

catchments, it would be necessary to initiate dystaf pumping/discharge rates and
water quality from farm drainage water and efflupahds as well as receiving water
flow rates and water quality. The Pongakawa/Kaitareas are ideal sites for such a
study because the majority of the discharges frioencatchment occur via pumped
drains. Two recent papers on pond effluent qudfitym various areas around NZ)

and discharge rates (from 5 Waikato dairy farme) appended, which may assist
Environment BOP staff in undertaking these deteatiims.

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 4
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4.  lIrrigation and other options for wastewater treament

Is irrigation (or partial irrigation) a suitably dfcient disposal method on this land?
Are there other options for disposal or applicatitmat could be considered at
different times of the year? (e.g. land disposaifpdischarge combination systems).

Land application of dairy shed wastewater usingragation system generally gives
effective treatment as the waters pass througtsdiieprofile, particularly the plant
root-zone. In addition, it minimises the movemehpollutants to water bodies and
meets Maori cultural preferences for disposing a#chl wastes. As a result, land
application is generally a preferred method ofttresnt.

In an earlier Environment BOP assessment, Gardt@39) determined that in the
lower reaches of the Pongakawa and adjacent catthigigh groundwater levels
result in “unsuitable conditions for irrigation d#ffluent”. This assessment is
supported by guideline documents for irrigatinguage) effluent (Barton et al. 2000),
where soils provide poor treatment at least forséhperiods when groundwater
approaches levels of moisture content tersedration hydraulic conductivitgwater
logged). As many of the treatment processes ocauin soils are aerobic (requiring
free oxygen), water logged soils with restricteggen availability have poor ability
to remediate effluent. In addition, nutrients ire tbffluent can remain in macropore
spaces, short-circuiting the plant rooting zonéeathan soaking into soil aggregates
where plant uptake and soil bacterial remediatian occur. Furthermore, the very
shallow vadose (= unsaturated) zone found in thvelaeaches of the Pongakawa and
Kaituna catchments in winter, which can be a<lig$ 15cm, would allow practically
no opportunity for effective soil treatment pro@so operate.

Recent research on land application of dairy (avdage) wastes in NZ has tended to
concentrate on soils other than peats, howevel apécific research on them is
undertaken, they are assumed to have consideraitntial for “by-pass” flow
(Malcolm McLeod, Landcare, pers com.), where itiégbeffluent preferentially flows
around soil aggregates and through fissures r#tla@r permeating in a more uniform
fashion. This gives considerable potential for #ebacterial contamination of
groundwater with untreated effluent. In additidre shallow groundwater for much of
the year also increases the potential for contaimimaWater-logged soils also have a
much higher potential for causing run-off of apgliwastes, allowing contamination
of waterways with untreated effluent.

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 5
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The above information suggests irrigation of urtedadairy effluents is unsuitable
during wet periods in the lower reaches of the Bkaga and Kaituna catchments.

4.1 Deferred irrigation

An alternative method of land treatment is to udeférred irrigation”. Essentially this
comprises storing effluent in a two-pond treatm®rgtem (or storage reservoir), and
strategically irrigating from the second pond omlfien the soil moisture deficit is
sufficient to prevent the irrigation water enteritige drainage system. Horne et al.
(2002) have been testing this regime at Massey ddsity. Applications of up to
(approximately) 25 mm of stored effluent were perfed four times during the 2001—
2002 dairy season. Initial moisture deficits randesm 63-195 mm, and each
irrigation event lasted approximately 6 days. Sceffeient did reach the drainage
system on occasions, however this accounted faertlen 1% of N and P, and less
than 2% of K applied. Clearly this method holdsembial in situations where high soil
moisture seasonally/periodically constrain landchtimeent. Maximum agronomic and
environmental benefits are gained by applying efits when soil moisture deficits
are high and potential for runoff is low. As irrtgan is only undertaken infrequently,
this system would require less management and timeah input from farmers than
“normal” irrigation.

Some caveats need to be applied before recommesdiiga management system.
Soil structure and chemical characteristics (e.getention capacity) need to be
considered. This research was conducted on aoaift-l Concern has been expressed
as to the capacity of peat soils to exhibit bypdes (see earlier comment by M.
McLeod). Also, Horne et al. (2002) used hay or &géecrops to increase uptake of
excess nutrient loads. The authors note, additifertiliser may_alsde required to
achieve a balanced nutrient content in the cropstMmportantly, do high soil
moisture deficits occur on a sufficiently regularsts for this system to work in the
low-lying areas of the Pongakawa and Kaituna catsits?

The nearest weather stations to Pongakawa/Kaituaentamed on the National
Climate Database are at Te Puke and Kawerau. M=agut of soil moisture deficit
has only recently begun for weather stations, anghly available for some stations.
In addition, these are at 91 m and 30 m eleva#éspectively, and thus differ in both
geography and topography from Pongakawa/Kaiturehosnts. However, with these
constraints in mind, soil water deficits for Te Buknd Kawerau were analysed over
the entire data record available (Jan 2000-Nov 200#%1 Jan 2001-Dec 2001
respectively). At Te Puke, there were periods ag las 307 consecutive days where

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 6
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the soil moisture deficit was less than 60 mm (i@. suitable for irrigation using a 60
mm criterion), and 395 days less than 100 mm. Avéfau there were more than 267
days with less than 60 mm deficit, and more tha@ 84ys with less than 100 mm
deficit (deficits were continuously below 60 mmthe time records halted). Using
either of these criteria would necessitate stowagtes for extended periods.

Anaerobic and facultative ponds constructed to mecgiidelines published by the

Dairying and the Environment Committee (DEC 199&yéhrecommended storage
capacities of 60—-90 days each (assuming 50 L pempeo day). Research by Sukias et
al. (2002) has shown average outflow volumes frora fairy pond systems in the

Waikato to be only 37.6 L per cow per day. Usinig flow estimate, and the larger

pond sizings associated with the DEC guidelinemlined retention times in the two

ponds approach 240 days, suggesting deferredtimigenight be a workable solution

in the Bay of Plenty Region. Alternatively deepemngds providing greater storage
volume per unit area could be employed to enalmigdostorage periods. Determining
the suitability for lower reaches of the Pongakaamal Kaituna catchments would

require soil moisture deficit measurements withiis specific area, and possibly more
frequent irrigation at lower rates than used byridcet al. (2002).

Smaller two-pond systems (built to older specifarad) would not be able to store the
effluent for sufficiently long periods, however thestention time could be increased
by addition of a third storage pond or by recyclimigpond effluent for initial yard
washdown. This would minimise the amount of watgeeng the ponds, however it
would increase the build-up of salts within the gamater. Excessive salt build-up
would be harmful to pond functioning, as well asstil structure While Tippler
(2000, p. 53) notes that high water tables carctfely prevent leaching of salt, the
continuous flow through of water induced by pumping of the drainage channels in
the lower Pongakawa and Kaituna catchments maytemat this concern. Using
some form of deferred irrigation (in combinatiortiwéxisting ponds systems) tailored
to the soil water deficits found in these catchraembuld provide a higher level of
treatment than would occur with direct dischargemrponds, and is thus worth
trialling. However, due to the high water tables thre lower reaches of these
catchments, deferred irrigation cannot be recomm@ndithout trials first being
undertaken.

" See Tippler (2000, section 3.3.4) for an in-depth discussicalbmccumulation associated
with effluent irrigation.

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 7
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4.2 Land disposal/pond discharge combination systesn

A system of land application of effluent during edriperiods, and direct discharge
during wetter periods may provide environmental dfiés that are not apparent in
discharge-only systems. The theory behind thisesysts that during soil moisture
deficit periods, when land application is suitalykgeiving water flow rates are low,
and thus discharge to them is unsuitable. Conwerdaling wetter periods when land
application is unsuitable, receiving water flowesatare high, and therefore their
capacity to assimilate discharges from waste treatrponds is higher. This system is
currently used in the Taranaki Region for 53 ofrtB233 dairy farm consents as well
as a meat works and a rendering plant. TaranakoRalgCouncil staff considers there
are some important constraints for the system.tlfFithey encourage as much
application to land as is feasible (without causimglue elevations in groundwater
nitrate concentrations). The discharges are torwaies with high levels of flushing,
and there is no food gathering activities downstred the discharge. In addition, the
treatment system must be kept in good order, witisent conditions on phosphorus,
ammoniacal nitrogen and BQIlh some instances (pers. comm. James Kitto, Thrana
Regional Council).

With regard to the suitability of such a systemtire Pongakawa and Kaituna
catchments, it clearly provides benefits over ponty discharges, and when
combined with knowledge of soil water deficits ateferred irrigation, may allow
farmers to have minimal pond discharges. As witbfédred irrigation”, soil water
deficits must be adequate when land applicationumglertaken. Clearly the
effectiveness of these systems depends to a latgeteipon farmers’ commitment to
managing their treatment systems to achieve thedméronmental outcomes. Lack
of a land treatment component (to meet Maori smtibeliefs) at some times of the
year is clearly a deficiency of this system. Aldwlffish resources in downstream
estuaries may be subject to contamination durigdp-Row periods. Bacteriological
quality of river waters during high flow periodsetks to be investigated to determine
whether this poses significant additional risks.

4.3 Advanced pond systems

Advanced pond systems (APS’s) incorporate a rarigmatlifications that provide

improved treatment over conventional two pond systeThey consist of a series of
four specially designed ponds that provide an optimsequence of treatment
processes. The arrangement of the ponds can befiedotlh meet the treatment
requirements of each specific waste flow, however‘idealised” design for dairy

ponds is as follows:

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 8
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The first pond is an anaerobic pond (AP, see Figlressentially the same as used in
existing two-pond systems. For intensified dairyoperations, an anaerobic digester
could replace this. Organic matter is broken dowto iinorganic forms, with
methanogenesis resulting in the release of methadecarbon dioxide. The second,
High Rate Pond (HRP) forms a shallow “race-way” hwia slowly revolving
paddlewheel that keeps the water moving and mixHigh exposure to sunlight
promotes algal growth in this pond, re-absorbingrients into (more stable) algal
biomass and efficient inactivation of faecal indicabacteria. The third pond is a
small, but deep “algal settling pond” (ASP) whee tlgae are removed by settling.
Algal settling ponds require desludging on a 3-hthdasis, allowing recycling of
nutrients in a concentrated form (requiring minimwuil water deficit). The
supernatant water from the ASP then flows into &unaéion pond (MP), or series of
maturation ponds, where additional polishing ocgursluding removal of pathogens,
BOD and nutrients). In combination, the area reggliiy APS is only a little greater
than existing two pond systems designed to Dairgind the Environment Committee
guidelines (DEC 1996). Currently there are foul-égale APS systems treating dairy
wastewater in NZ (in Northland, Southland, and twahe Waikato- Toenepi and
Newstead at Dexcel). Costs for construction of &BAo0 treat dairy wastewater are
comparable to setting up an equivalent land treatsgstem.

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 9
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Figure 2. Schematic diagram of advanced pond system (afeegd3sret al. 2002).
Table 1. Median effluent quality of conventional and advahgend systems. Values in g°m
except where noted.
Effluent characteristic Conventional two-pond Advanced pond system
system
Dissolved oxygen 2.8 4.9
Biochemical oxygen demand 98 34
Suspended solids 198 64
Total kjeldahl nitrogen 129 25
Ammoniacal-nitrogen 106 7.5
Oxidised nitrogen 0.1 0.9
Total phosphorus 26.7 15.2
Dissolved reactive phosphorus 12.2 12.8
E. coli (MPN 100 mI'™") 1.62 x 10° 1.46 x 10°

(Source: Craggs et al. 2002 and recent NIWA frials

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 10
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A comparison of effluent quality from conventioresdd advanced pond systems is
presented in Table 1. As can be seen, effluentitgualsubstantially improved over

conventional two-pond systems, with further reduri of 65% of BOD and SS, 80%
of nitrogen, 40% of phosphorus, and a two-log (99¥g)rovement in faecal bacteria
(as measured byE. col). Effluent volumes could be minimised by re-using
supernatant water from the maturation ponds.

Overall treatment in APS’s is lower than achievethwleferred irrigation by Horne et
al. (2002). An additional land treatment comporedteér the APS could be employed,
both to meet Maori spiritual considerations as wadl giving improved effluent

quality. Such treatment could be in a constructedlamd (this system is currently
employed in a dairy farm APS trial in the Waikato)a small passive land application
zone. Overall, an APS with a small land treatmeamhgonent is likely to give much

improved treatment than wet weather land applioafieom a two-pond system.

Consultation with iwi would be recommended so thut on suitability and design

could be included.

It is possible to combine APS with conventionaldapplication. In this instance, the
maturation ponds would not be necessary, and eftfloeuld be irrigated from
enlarged algal settling/storage ponds. The alghtis@re more stable than faecal
wastes, and thus release their nutrient over aandgd period.

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 11
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5.  Whole farm management

51

52

How effective are these other methods (apart framd|disposal of effluent) of
achieving stream quality objectives in dairy farminatchments i.e. methods that
apply to the whole farming operation? For exampieanaging the following

activities/resource in a better way: farm racesaidrand river crossings, riparian

areas, grazing management, fertilizer policy aretifpads.

Stream and drain crossings

There are various suggestions for improving farrmagament to minimise faecal

contamination of waterways. While intuitively theppear likely to improve stream

and drain water quality, their relative effectivesen reducing contamination has
generally not been directly evaluated. Recent rekeiato some of these areas gives
us insights into the effectiveness of these straseg

The Sherry River catchment (Nelson, NZ) has a eyl of dairying, with cows
crossing the river via fords in many instancesoA¢ location, cows crossed the river
each day to reach the dairy shed. Davies-Collgy. ¢2002) found that cows were 50
times more likely to defecate in the river tharthie raceway leading to and from the
river. Faecal bacteria from the cow-pats were wpsoded by the cows walking
through the river as well as by farm vehicles fogdithe river. Concentrations of
Escherichia coli(the key indicator bacterium used to identify meatiem faecal
wastes) increased from 300 MPMO0 mi* upstream of the crossing to a peak of
52,000 MPN 100 mil immediately downstream when the cows were fordiegriver.
Bacteria that are not immediately entrained aca asservoir, contributing to “back-
ground” levels in the river during low flow, as Wwels causing high concentrations
when resuspended during high flow events. Farmerdhé catchment are now
building bridges for cow crossings over the rivand are planning long-term
strategies for streams and other tributaries tteatised less frequently (See NZ Dairy
Exporter article, Anon. 2002)

Fencing of streams and drains

Wherever cows have direct access to a stream aor, dheere is obviously a similar
potential for them to defecate into that water hothusing contamination as noted
above. In addition, farmers will be familiar withet streambank erosion caused by

" MPN = most probable number, a standard statistical eitimased in measuring bacteria.

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 12
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cows entering and leaving waterways causing dnafilimg and bank collapse. As
well as requiring more drain clearing, this ince=ashe potential for eroded soils to
become suspended in waterways, increasing turbigitucing the aesthetic appeal of
the water, and adding nutrients, leading to in@daseed growth (macrophytes and
algae) in drains.

Another potential concern is for stock health, wvehigrestock are repeatedly exposed
to drinking water contaminated with pathogens fratimer stock. An American study
has shown 39% of “healthy” dairy cattle ca@amplyobacter jejun{Wesley et al.
2000). New Zealand has one of the highest repaidges of enteric diseases for
industrialised nations (Crump et al. 2001), and ulpighed New Zealand data
(Marion Savill, ESR presented at speciaidamplyobacterworkshop, NZWWA
Conference, 1998) has shown similar level€amplyobactein a survey of Waikato
dairy herds. An English study found that dairy Belpplied exclusively with
uncontaminated water had @amplyobacterin their faeces (Humphrey & Beckett
1987). It is unclear how mudbamplyobacteor other waterborne diseases affect cow
productivity, but farmers may find economic bendbiy excluding cows from
waterways.

Riparian strips have several potential functiomg] goals for riparian management
should be determined before any recommendationamade. Riparian plants can
stabilise stream banks and also provide shadintheftream (preventing excessive
heating). Elevated water temperatures may not béssue in deep drains fed by
groundwater however, and shading can lessen pathregeval caused by sunlight.

Inputs of particulate contaminants can be redusedvarland flow is filtered through
plant swards, and dissolved contaminants passiraugh the root zone of stream
bank plants are taken up and utilized by the pl&hiading and reducing nutrient
inputs to drainage areas may also reduce nuisaeee @rowths (although benefits
from riparian zones may take some time to beconparapt) (Collier et al. 1995).
Aquatic plants however should not always be comsitlea nuisance, as they can
provide habitat for invertebrates and fish, anda@nuate nutrients passing through a
drainage system (Nguyen et al. 2002b).

A form of riparian protection that has been sugggd$or dairy farms is to provide a
set-back from streams or drains during winter. Hisws a thick grass sward to be
maintained near the edge of waterways, which deer find attenuate solid particles
and faecal matter carried in overland flow. Thelsatk can be grazed in spring, or
when overland flow is unlikely.

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 13
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It is suggested that the potential for interceptidisurface runoff in riparian zones be
assessed and downstream water quality objectivesalefully considered before
embarking on a riparian protection/planting strgteg

5.3 Grazing management, fertilizer policy and feegbads

Grazing management during wet periods is importanninimise treading damage,

which can cause soil compaction or pugging. Soihgaction has been found to

reduce spring pasture yield, and a pugged soil takg 3—4 months to recover to

undamaged levels (Drewry et al. 2002; Ledgard et1896). Soils compacted by

treading or damaged by pugging have reduced iiittn rates, and are more likely to

cause runoff of rainwater and effluent to adjacg&ntéams or drainage areas. Under
circumstances where soil compaction is likelysirécommended that on/off grazing
(grazing 3—4 hours) and a feedpad be used to mEeimiamage to soil and pasture
(Ward & Greenwood 2002).

Feedpads obviously have the potential to geneffiteeets, as cows may be on them
for 20 hours per day during wet weather (comparét @3 hours in the milking
yard). Any runoff from the feedpad must be dealthwin an appropriate treatment
system.

Fertilizer policy can influence nutrient losses tains and streams. Several
management options can minimise the potential datilizer runoff. These include:
applying maintenance levels of nutrients (as dategth by soil tests); spreading
fertilizer applications through the growth seasapplying fertilizer when the risk of
heavy rain is low; choosing the most appropriatpetyof P fertilizer (perhaps
favouring reactive phosphate rock over more solsbfger-phosphate on areas that are
susceptible to runoff) (see Nguyen et al. 2002ajeducing P addition.

Each of the above strategies is likely to redufleeit, faecal wastes and/or fertilizers
entering waterbodies to different degrees. The néxtd potential improvement

depends to a large extent upon existing farm prestiand how closely they currently
conform to “best management practices”. For ingtana farms where the amount of
fertilizer added to paddocks is carefully managesing soil testing as a guide), the
amount of nutrient entering drainage systems mdybeagreat. Use of slow release
fertilizers may only give marginal improvements @oils with low gradients.

However, as a general guide we have ranked theusastrategies in order of their
potential improvement to receiving water qualityartRular importance has been

Pongakawa/Kaituna Dairy Effluent Disposal Projeétdvice to Environment BOP 14



"‘\N.l WA/

Taihoro Nukurangi

placed on strategies that minimise direct faecatamination of waterbodies due to
the potential for food gathering in downstream area

1)

2)
3)
4)
5)

6)

Providing livestock crossings over major watays and avoiding direct
drainage from farm races into waterways,

Fencing of streams and drains,

Use of feedpads (to protect pugging prone soils)
Providing crossings over minor waterways,
Fertilizer management on paddocks prone toffuno

Retiring and planting riparian zones.
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6.  Tile drainage beneath effluent irrigation areas

What effect does tile drainage beneath an efflirigiation area have on adjacent
water quality?

Tile drains are a means of transporting water afn@y soils, thus lowering the water
table. This increases the capacity of soils to eoodate rainfall or irrigation water
before overland flow or sub-surface drainage ocolissnoted by Barton et al. (2000)
“many of the biological processes that renovatkiefit occur in the soil rooting zone,
therefore retaining effluent in this part of theil sorofile will maximise effluent
treatment”. If the amount of irrigation exceeds #udl field capacity (the amount of
water a soil naturally holds), drainage or surfageoff must occur, and any solutes
(dissolved nutrients) or faecal bacteria in theewaire transported away from the
“bio-active” soil-rooting zone where remediatiomaaccur.

Some soils are prone to by-pass flow through crasksm-holes, or simply because
the soil forms “blocks” around which effluent flow$Shus even a well-constructed
drainage system (i.e. of appropriate depth) benaatkeffluent irrigation area may
cause rapid flow of poorly treated effluent intaetdrainage system. In a recent
example, a dairy farmer in Southland stopped usirigation after realising (in
consultation with the Regional Council) that théueint applied to his mole drained
clay soils was rapidly entering the drainage systhrough cracks in the soil, and
causing obvious pollution to an adjacent stream.hidg since put in an Advanced
Pond System. Although the soils in the Pongakawiaika catchments are not prone
to cracking, by-pass flow is still considered agoiity with peat soils.

As noted previously, organic soils have high pao&rnib adsorb nutrients, although
this is somewhat dependant on the height of themtable. High water tables are
sometimes deliberately maintained in peat areagprevent mineralisation and
shrinkage, which lead to soil subsidence. Finebdgd ash soils, as are also found in
these catchments, are very efficient for attengatérecal bacteria (M. McLeod, pers
comm. See also Aislabie et al. 2001; McLeod et2801). For systems treating
sewage, guidelines recommend that irrigation oaketplace when available pore
space within a soil is less than half full of wat{@arton et al. 2000). For dairy
wastewater however, Horne et al. (2002) note tietao rigorous criteria (based on
soil water status) for the day-to-day managemerdfftdient irrigation, particularly in
difficult situations, such as those presented hyeirfectly drained soils, [and] it is not
surprising that land treatment of dairy effluentcsusing widespread pollution of
surface waters via runoff or rapid movement throagticial drainage systems”.
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Irrigation must not be undertaken at a rate thateeds the capacity of the soil
(particularly the rooting zone) to accommodate ithaut drainage occurring. If the
specific soil hydraulic properties are not alredshpwn, specific studies should be
undertaken to determine the soil moisture defititvhich irrigation can be safely
employed. Surface ponding and non-uniform applicatalso cause localised high
application rates that can exceed the soil infithra capacity causing bypass flow to,
and thus pollution of, groundwater.

Preventing effluent entering a drainage system beapossible by using applications
at lower rates than non-drained areas. Clearlgdtion must also be scheduled with
due regard for the possibility of rainfall, whichight also induce drainage if it

occurred immediately after irrigation.

The fate of faecal matter and urine applied toisailrigation water depends to a large
extent upon the state of the water table and saitdulic properties. Thus improved
drainage holds potential risks, and warrants cdlettstudies specific to each region.
Whether a sub-surface drainage system will be oketiewhen effluent is applied
must then be determined on a case-by-case basis.
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7.  Implications for the Water and Land Plan and theCoastal Plan

What impact will the various options considereceath question above have on the
water classifications in the Water and Land Pla &ime Coastal Plan?

Environmental issues raised in this report haveligapons for Environment BOP’s
“Proposed Regional Water and Land Plan” (EnvironmBOP 2002, hereafter
referred to as the Water and Land Plan) and “Pexp8say of Plenty Regional Coastal
Environmental Plan” (Environment BOP 1999, hereaftferred to as the Coastal
Plan).

Within the Water and Land Plan, the drains and lsaimathe lower reaches of the
catchment are classified as “drain water qualigs! (see rule 19, p. 140) which then
enter larger “drains with ecological values watealiy classification (see rule 18, p.
139). As such, they must meet a range of standaaading not causing “any
significant adverse effects on aquatic life” anayaadverse effect on aquatic life”
respectively. Trigger values for these definitians contained in ANZECC guidelines
(2000). Adverse effects (section 4.1, p37) may dugsed by “point-source discharges
of contaminants to water, discharges of water ttewalischarges of contaminants
onto or into land where the contaminant may entgewas controlled by section 15 of
the Resource Management Act 1991". It states (o086, p.40-41) that “for
discharges to rivers and streams that flow direictlthe open coast, or are tributaries
of harbours and estuaries, the effect on the watetity of coastal waters will be
considered”, and thus the Coastal Plan must alsefeered to. The Water and Land
Plan also states (Issue 18 [4], p.39) that “thehdigge of contaminants to land is
generally preferred, rather than point source dispes to surface water...” but that
“the adverse effects of discharges to land needdocompared with those of
discharges to water, on a case by case basis”. &darswhere the receiving water has
high environmental or food-gathering values, thexeno direct restriction against
using a treatment system that discharges to suvfater. However, Issue 16 (p. 37)
identifies the significance of contaminants thakeenvater which “have the potential
to degrade water quality below that necessary $tasu heritage values and allow for
use of water by the community, and degrade the intditthe waterbody”. Also that
“the discharge of sewage to water, may be partilutalturally offensive to Maori”.
While livestock wastes do not have the same spiritalues as human wastes, widely
held views amongst Maori are that livestock wasegering a waterbody would
degrade its mauri.
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The Maket area is highly sacred (waahi tapu), and formsogigghical boundary for
the local confederation of tribes. The Maketu astgaoriginal name is Te Awa o
Ngatoroirangi, ofOngatoro for short. Ngatoro-i-rangi was the rangatif Te Arawa
waka, and the site was the final resting place®ffawa/Tuwharetoa waka (Maketu
refers to the original settlement). The Maketu &Wdihi Estuaries are also widely
used for food-gathering and constitute New Zeaksdcond designated taiapure (see
attached copy of Aniwaniwa, Issue 17). Clearly @inea has ongoing significance to
Maori as a food resource, as signified by namekerregion (Kaikokopu and Kaituna
= “food fish” and “food eels”) and evidenced by tfaet that there are (at least) two
Waitangi Tribunal claims regarding the damage ocduseMaketu Estuary by the
diversions of the Kaituna in interests of reclaigniaw-lying farmland.

In addition, the Maketu and Waihi Estuaries, andu@kpoint are identified in the
Coastal plan as meeting “Ramsar criteria for aarivdtionally significant wetland”
(p171-172), being an important feeding and rooséirea for migratory and wading
birds.

Based on the classifications of drains (and canaisthe Pongakawa/Kaituna
catchments within the Land and Water Plan it appebear that whatever treatment
system is utilised must have a sufficiently higlgrde of treatment to prevent any
adverse effect within the major drains or in the iWaand Maketu Estuaries.

Incorporation of a land treatment component is &lgily desirable to meet Maori

cultural requirements.

The specific conditions within the low lying areakthe Pongakawa/Kaituna (and
associated) catchments can be adequately addnegbauthe provisions of the Land
and Water Plan and the Coastal Plan in their ptédeem. They stipulate a preference
for land application of effluent, but recognisettiogher forms of treatment may be
more appropriate depending on the conditions df sée.

Other farm management practices such as riparigement, planting and fencing,
and use of stock crossing are identified as areasich Environment BOP has a role
in education and provision of information (sectd, Water and Land Plan). Control
of stock in waterbodies is also addressed in se&i8 (Rules 7—10). The explanation
of Rule 7 states the “Environment BOP will encowr#ndowners to retire and fence
riparian areas, and install single span bridgescuvert through non-regulatory
methods”. The rules however do allow the councitake a regulatory approach if
they see fit. As such, the Water and Land Planigesvthe council with sufficient
discretionary powers to address the farm manageisgmds also raised in this report.
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8. Summary and Recommendations

The Maketu and Waihi Estuaries are important femgtaf the local area, providing a
significant wetland preserve as well as being adfgathering resource for local
people. The series of canals in the area alscsaethabitat for native fish. As such, the
lower reaches of the Pongakawa (and other neadighment and the coastal areas
they drain to, are sensitive to effluent discharggethem. Two-pond systems built to
existing guidelines discharge relatively high Ievet contaminants (particularly faecal
bacteria), and do not give adequate treatmentisoherge into a sensitive water body.
However, high water tables and occasional overtappi the canals mean that land
application systems will clearly require a high ey of management in order to
ensure adverse effects do not occur, particuladsind prolonged periods of wet
weather, or during high rainfall events. It is recoended that either land application
of effluent with some degree of pre-treatment, roprioved pond treatment systems
(such as APS) be required.

Where land application is used, a minimum requirgnveould be for adequate wet
weather storage volume for dairyshed effluent, esténtion of existing two pond
treatment systems or alternative storage facilittesld be strongly advised, in order
to ensure adverse effects do not occur. This viik darmers the ability to manage
irrigation events for periods when the water tablsufficiently low to ensure effluent
does not run-off or enter the drainage system bes$oil processes can renovate the
effluent (deferred irrigation). Environment BOP ripgps in combination with dairy
farmer representative groups, may consider instaltioil moisture monitors in this
(and other) catchments and posting results on thelr pages to guide farmers as to
when effluent irrigation is advisable. Permittingcambination of irrigation and
discharge, as is used in Taranaki, provides benefi¢r existing discharge from two-
pond systems, by reducing the amount of effluestidirged to a waterway, however
it may be feasible for farmers to have nil discleafgrigation only) by using a
managed system of storage and irrigation (andtyrctiag), especially if soil moisture
deficit information is available.

Improved treatment of dairy shed effluent priorldaad application would minimise
the risk of poorly treated effluent entering thaidage system, however combining
advanced pond systems with a passive land treatstemtsuch as a wetland may be
an acceptable compromise while also meeting Mairitisal requirements.

Instigating a monitoring programme from pumped kiisges could be used to assess
the relative inputs of nutrients to the Pongakane ldaituna waterways from general
farm practices as opposed to pond discharges.ifffioisnation would provide a more
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accurate measurement of mass inputs to these vegtgnand assist Environment
BOP in determining the effects of farm managemeactices and the requirement for
remedial action.
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