Pines Waste Water Treatment Stage 2 Effluent Irrigation

1. Introduction and Background

(a) Pines Stage 2 Development

The Rolleston population and communéye currently growing rapidly and there is a
need for effective disposal of treated wastewater fronerolommunities in the East
Selwyn areag.g. Prebbleton, Lincoln and Springstof.o accommodate the expanding
population and the additional communiti€&age 2 of the Pines WWTRwust be
develod Adjacent land owned by SPBL is potentially available Emdy term land

and hydraulic capacity requirements for treated wastewater disposal in this location need
to be considered. Re-evaluation of the current effluent disposal system and other
potential options is prudent. The options for future developmehteposal of sewage
wastewater are considered.

(b) Site Background

The Pines Waste Water Treatment Plant (WWTP) is located on Selwyn Plantation Board
Limited (SPBL) land on Burnham School Road, Rolleston and serves the Rolleston
community. The site is flatral located next toraas ofpine plantation that has recently
beenharvested and/or harvested amhverted to pasture. The soil type is Lismore Stony
and very Stonyilt Loam' with the following characteristics:

Shallow soils with stones in the top soil;

Greywacke stones and gravels in a matrix of sand and silt below the topsoil;
Freeto very rapid drainage;

Gentle to flat relief;

Physical characteristics favourable fl@eproot growth

Suited to irrigation; and
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Sufficient fne grained particles for adsion of nutrients and organic
constituents.

Thesesoil typesare suited to wastewater irrigation.

2. Pines Stage 1 Effluent Disposal

Stage 1 of the Pines WWTP currently irrigates secondary treatment effluent on a 25 ha
area of pasture through two center piuoigators.A BNR activated sludge process

used to provide secondary treatment. The
waste water since March 2007 with no measured effect(s) on groundwater quality. The
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1 Kear, B.S., Gibbs, H.S. and Miller, R.B. 1967. Soils of the Downs and Plains, Canterbury and North Otago, New

Zealand. Soil Bureau Bulletin 14.
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current irrigation area can be ieased to approximately 40 ha wéliernativeirrigation

in the corners.

The current irrigation and hydraulic loading consent conditions are summarised in Table
1:

Parameter Consent Limit
Maximum Daily Volume 7,760n1/d
Monthly average hydraulic loadingte 8mm/d

Max 5-day application depth 64mm

Max Single Application 20mm

Total Annual Nitrogen Loading 15%kg/ha

Table 1 Existing Pines WWTP irrigation consent conditions

Resourceonsent conditions requitke following
1 soils receiving treated wastewater or biosolids shall be tested twice annually for a
range of metals and otherigbpropertiegCondition 36)
less than 1 E.coli/200nm downstreangroundwatebores;and
NO5° N less than 8mg/in downstreangroundwateboresand less than 130% of
the upstream value.

)l
)l

The monitoringdata andesults and consentompliance are contained two moritoring
reportsby MWH?3., These reporteompae the performance of th@lant andirrigation
activitieswith the consentonditions

3. Pines Stage 2 and Available Land Area
Montgomery Watson Harza (MWHEquested the soil type on the land area shown in
Figure 1be assessito:

1 Confirm the soil classification;

1 Identify any variation(s) of soil type on the area;

1 Confirmationthe consentechydraldic loading can be accommodated @my of

the fineawnd | and;
1 anypotentiallimitations onthe land are#or effluent irrigation

Site inspection was carried out on 8 December 2008. Part of area has been previously
surveyed by Trevor Weldh.Soil pits were excavated with a small mechanical excavator

2This figure is not listed in the consent, but was the desitiredagikanflic loading rates across the irrigation
block

3 Selwyn District @ail, September 2008. Pines Wastewater Treatménti&@otrindReport Addendum,
prepared by MWHb,

4 Selwyn District Council, June Z88&ines Wastewater Treatment RlanitorinReportprepared by MWH,
140p.

5Webb, Trevor H. September E@@luation of land for Wastewater Irrigation, Rolleston
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along transects 4 (Figure 1) at about 60m intervals. Each pit was excavated to a depth
of 50-60cm or deeper where there was any difference in the soil characteristics. At each
pit the soil profile was desibed and depths to and of various horizons was measured.
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Figure 1. Land area survey for Pines WWT Stage 2 Irrigation and soil transects.
Key: A Pines site

Land area investigated
A Land area in crop

Land area still windrowed

O Soil Transects
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The soil profile was very dry and the ryegrass pasture was no longerigiezsoil and

root depth was considered close to wilting point. Pits could not be excavated over all the
land area ofniterest. Some areas were in crop ruling out excavation. In a further area

(shaded pink in Figure 1) the plantation trees had been harvested and windrows were still
present. The soils in this area are severely disturbed and any soil description would not
be a useful until the windrows have been levelled to form the final land surface and soil

profile.

4. Pines Stage 2 Physical Attributes

Figure 1 shows the physical featuredanfd area surveyedThe topographical data show

no significant contour and jrevioussite survey with an altimeter measured a &l
approximately 3.5m from the Burnham School Road boundary to the eastern boundary

(the eastern extent of the blue shaded aiema)a slope of 0.5% (1:405)The land area

surveyed does not differ to the blue shaded area and has a similar&hepand surface

is Aflato and therefore does not [ i mit t he
utilised for the disposal of treated effluent. The rectangular shape ¢figahe) block

and the triangular nature of the Holmes Bleduld limit some fams of irrigation; e.g.

center pivot irrigation ibests ui t ed t o Asquareso of | and.

All the land surveyed is currently in perennial pasture or crop (barley). It is part of the
SPBL stock finishing farm operation.

The only physical limitatiosarethe sbck water raceind shelter belts The location of

the waterraces is shown on Figure 1. The irrigation system must be designed so that NO
wastewater is discharged either directly or indirectly onto the water race. There may be
farms or landholders furén downstream whaetill utilise this water for stock drinking.
Alternatively the water race could be piped or relocated to the boundary of any land area
to be used for effluent irrigation.

Currently there are no houses or other residential developméiné land area surveyed
There are land owners and residences immediately opposite the land area surveyed on the
south side of Burnham Road and the south eastern side of BroBksde

5. Pines Stage 2 Soil Assessment

The soils contained aall the shadedreas of Figure 1 araccording to the classification

of Kear et al, Lismore very stony silt loafn Webb confirmedhe soils in the blue and

pink shaded areas (except the pine plantation in the latter area) are predominantly
Lismore stony fine sand loam

This investigation has also found that the soils are Lismore very stony silt loam. A
difference to the Webb survey is that the soil observed in the pits showadificial
Atopsoil 0o consisting of the spohdgwinidronom pr evi

6 Kear, B.S., Gibbs, H.S. and Miller, R.B. 1967. Soils of the Downs and Plains, Canterbury aes North Otago, N
Zealand. Soil Bureau Bulletin 14,
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material consists of a mixture of poorly decomposed pine needles, small twigs and
mulched branch material, fine silt and sand, and stones of various sizes. The windrow
material was bulldozed across the surface following the plantation faaestsh or in

some areas the mulching of young pine treesg commAlistair, Farm Manager). The
levelling process left a veneer of the material described across the surface so pasture
species could be sown. The grey upper horizon found in everpisltherefore not a

true A horizon. The depth of the windrow topsoil was statistically analysed, having an
average depth from the 61 pits of 208mm and a standard deviation of 57mm.

Transects A, B, C and D contain very similar soil phases. Pastuseesdended through

the windrow topsoil to various depths in all pits. The lower limit of the root penetration
was transition from a sandy very stony subsoil layeareity stony subsoil. The average
depth of the roots and therefore depth to gravel wam88 A typical profile description

of these soil phases consistseiglres 2 and 3)

0 to 156250mm dark greybrown, friable, sandy silt and poorly decomposed
organic material (pine needles, twigs, fragmented branch
material and bark), stones and glave

to 400550mm olive-brown, friable, very stony sandy or coarse silty loam.
In some pits this layer had been mixed with woody and/or
dense pine needle windrow material

400-550mm on yellow-brown, very stony gravels and sandy gravels.

Only the yellow bravn sandy gravel below 46860mm consistently did not show signs
of any disturbance resulting from the forest plantation harvesting.
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Figure 2. Soil profile along Transect MW Block
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