GREATER WELLINGTON

REGIONAL COUNCIL
PROFESSIONAL GROUND WATER AND ENVIRONMENTAL SERVICES - & DEC 2008

« RESCARCE CONSENTS HECEI”‘ED
/\(V\ . ASSESSMENT OF EFFECTS

- WATER RESCURCE EVALUATIONS

HYDROGECLOGIC STUDMES

% GREG BUTCHER (B.Sc)

CONNOLLYS LINE CARTERTCRS

PFHFAX (0603797441 MOBILE (027)2833722 EMAIL greghutcheriixira ca.nz

2/12/08
Wellington Regional Council
PO Box 41
Masterton

Attention: Darryl Squires
Re. Water Permit application WARO080367 JV and LA Petrie
Dear Darryl

Additional work has been completed in relation to this application. This has involved
comparing water quality from the Petrie irrigation bore with existing data for the
Pukio and Tawaha Ground Water Zones.

A water sample was collected from the Petrie bore on 3/9/08 and submitted to
Wairarapa Laboratory Services for chemical analysis. Results are attached to this
letter. Available ground water quality data for the Tawaha and Pukio Aquifers was
requested from Greater Wellington.

All this information is attached to this letter.

The chemical quality of the water from the Petrie bore is very similar to that recorded
from Brian Bosch’s irrigation bore (Pukio Aquifer) and is dissimilar to the various
results available for the Tawaha Aquifer. The attached map shows the locations of the
various bores in this area where water quality data is available. Also plotted on this
map are chloride levels measured in these bores. Chloride tends to be a very stable
ion and is a good indicator of chemical type and process. We also know that the Pukio
Aquifer is located at the top end of the Lower Valley ground water system where the
presence of marine or lacustrine sediments often results in elevated levels of sodium
and chloride in the ground water. The attached map shows a distinct boundary
between chloride levels of 28 - 44 g/m’ ¢l (Tawaha Aquifer) and higher levels of 133
- 150 g/m’ ¢l (Pukio Aquifer). These results support our assessment that the Petrie
bore is situated in the top part of the Pukio Aquifer.

We still have the issue relating to the degree of connection between the Pukio and



Tawaha Aquifers. Reasonably rigorous pump testing of the Petrie bore showed no
obvious connection over the period of pumping. In 2005 a comprehensive pump test
was completed on Brian Bosch’s second irrigation bore which is screened in the
Pukio Aquifer (91 I/s for 3 days) again with no obvious effect on the Tawaha Aquifer.
These results suggest that if there is a connection between the aquifers it is not that
significant.

We believe that the level of assessment provided is rigorous given the relatively small
size of the take for this area. On that basis we request that the consent application is
taken off hold and processed accordingly.

If you have any queries please let me know.

Yours faithfully

i e | LAM}-

G M Butcher
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WAIRARAPA LABORATORY SERVICES

FPOSTAL FN 1768 PAERA Foks
LABORATGR. aT

2 Octobexr zZ008

Mr J Petrie
Kahutara Road
FEATHERSTON

Deay Sir

The following are the chemical. results for the Bore water sample

MASTERTSH. RO | PrAONE/FaX 06 378 8545

| 7GE FalEraly FOAD, MASTERTON

Ref: WLS 15/9/08

Page 1 of 5

aga sampled and received for analysis from yourself on the
September 200E.
RESULTS BEawmple No: 08093%,

Sample Date: 3 Zeptember 2008,

Date of Analysis: 3 - 29 September 2008.

Date Reported: 2 Octohey 2003

Chemical Analyais

Sample Determina»t

pH
Conductivity at 28°C
Turbadity

lkalinity as CaCo,
To pH 4.5

Est . Free Carbon Dioxide
Tetal Hardnessz as Cacoy

Calcium as Ta''

Magnesium as Mg

+4Y Disaclved Solice
ileride
Iron

Test Results New Zealand Drinking

Water Guidelines

6.45 6.5 - 8.§5
725 uS/em
NTO LT 2. JT!

. 5 agfm’

%73 a/m’
130.4 g/m’ LT 200 g/m’
7.3 gfm’
(5.1 g/mt
3t o/m’ LT 1000 g/m’
£ g/ m’ LT 250 g/m’
5. 6& a/m LT 0.20 g/m’
0.6% g/m LT 0.905 a/m’

3



Ref: WLS 15/%/08
Page 2 of 5

RESULTE Continued

Sample Determinant Test Results New Zealand Drinking
Water Guidelines

Ammonia Nitrogen G.612 g/m’ LT 1.5 g/m’
Nitrite Nitrogen 0.078 g/m3 LT 0.9 g/w’
Mitrate Nitrogen LT ¢ .12 a/m’ LT 11.4 g/m
Potassium o5 g/fm?

Sodium g8 g/m LT 200 g/w’
Saturation Index ar 18°C 8.14

wangeliers Index at 16°C -1.6¢ LSI >0
Correctness of Analysis =3, 20% LT 10%

Accept able Diffevence

COMMENT =S

A water sgupply with a negative Langeliers Index at 16°C iz an
indication that the water is not 1in balance with respect to
falecium Carbonate. In this scenaris, the water will want to
dissolve more ions into sclution until it becomes stable where
wpon it will no longer want to disselve or precipitate iens in
zolution, a8 in rthis situation. In most cases, waters that have a
Langeliera Index of between -1.0 to +1.0 ars genexally considered
Lo be reascnably stable,

wnen the free Ca: n Dioxide content is above 10 g/m*, and the pH
of the water is below pH 7.00 together with a4 low Hardness or
calcium content, the familiar sign of blue/green discolouration of
the water is most often noticed when goap is ugsed. In thsse cases,
copper 1is being dissolved from copper ov brass pipes, tap
fittings, and hot water eylinders and is ryeacting with the
alkaline soap to produce a blue precipitate. It is most noticeabls
v white surfaces, i.e., tre Dbath, toilet pan and shower
furniture. Thoze with blonds hair tend to find that the hair is
tinted green. This water may exhibit this type of reaction
considering the level of havdness and pH.



Ref: WLS 15/9/08
Page 1 of 5

COMMENTS Continued

with the pH at 6.45 (slightly ac:idic), the alkalinity 1e good
giving this water an acceptable bpuiffering capacity. Buffering
gapacity is the waters ability to withgtand nminor changes {acid or
alkaline impacts) without any significant change in pH. The
Hardness level is reasonable, rating this water as slightly hard.
A hard water ie one that will precipitate Calcium (scale deposits)
in kettles, Mot water cylinders and in warer reticulation systems
aver time where they will eventually fa:l or bleck up.

The Iren and Manganeses levels were above their respective
gquideline vwvalueg and further treatment will be necessary tro
produce a gaood gquality potabie water supply. When the Iron is in
excess of 1.0 g/m’, this aenerally lsads to staining, taste and
odour become evident, Tron bacteria may begin to establish within
rhe water supply or the precipitated Iron begins to clog up the
reticulation system. Manganese generally co-exists with Iron and
can be troublesome when it comes to itz removal., Manganesge tends
to be precipitated as black deposits in the water supply but the
guideline walue has been get at 0.0% g/m' purely on aesthetic
grounds of taste, odour and appearance,

The Ammonia, Nitrite and Nitrate Nitrogen values were all recorded
at less than their guideline wvalues indicating that low pitrogen
impacts are being experienced on this supply. As Ammonia and
Nitrite Nitrogen are products of organic degradation, ie, from
gsephic tanks, effluent applications, eils., these Witrogen sapecies
are eventually oxidised through t¢ Nitrate Nitrogen, the end
product ©f the Nitrogen cvcle, Nitrate Nitrogen tends to peak in
the underground aguifers 1in late winter/early spring when the
water table is wusually at its3 maximum. Ac this time, ths Nitrate
Nitrogen i& usually draining from the soil profiles unsaturated
zone, which is the area between the grounds surface and the water
table.

The Turbidity in this sample was pooY indicating that particulate
material was present in solutien, due prabably to the precipitated
Iron that is wvisually apparent. However, it is reccommended that
all water supplies should be fitted with a filter to remove any
gr.s material that mav end up in the reticulation system that may
pe problems latey on. A simple Amiad type filter is usually
gufticient.

The c¢hlorvide level was fair as moet ground waters in the Wairarapa
typically have a Chloride value 1in the range of 25 to 35 g/m’.
Exceasive Chloride can lead toc corrgsion problems.
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COMMENTS Continued
All other paramelers not discussed are satisfactory.

In summary, to improve this water supplies potability, this water
will need treating for the removal of the Tron and Manganese.

The Analytical Laboratory Methods of Analysis used are:

pH APHA Standard Methods 1998 (20°® Bdition)
_ 4500-H, B, Electrometrie Method.

Conductivity at 25°C APHA Standard Methods 1998 (20" Edition)
2510 B, Condugtivity Merer.

Turbidity APHA Standard Methods 1998 (20™ Edirion)
2120-B, Nephelometric Method.

Alkalinity as CaCo, APHA Standard Methods 1998 (20 Edition)

™o pH 4.5 2320 B, Titration Method.

Hardness as CaCO, APHA Standard Methods 1998 (20™ Edirion)

2340 B, ECTA Titrimetric Mathod.

Calcinm LPHA Standard Methode 1998 (20™ Edition)
3500-Ca B, EDOTA Taitrimetric Method.

)Magneaium APHA Starndaxd Methods 1598 (20" Edition)
, 3500-Mg B, Calculation Method.
Bstimated Pree APHA Standard Methods 1998 (20 Bditien)
Carbon Dioxide a4500-C0y C. Titrimetric Method for Free

Carbon Dioxide.

Total Dissolved APHA Standard Methods 1998 (20" Bditisn)

Solids 2450 €, Total Dissolved Solids Dried at
1057

Chloride APHA &tandard Methods 1523 (20™ Bdirtion

4500-C1l° C, Mercuriec Nitrate Method.

Iron APHA Standard Methods 1898 (20" Edition)
3500~Fe B, Phenantrcline Method.

Manganese APHA Standard Methods 1928 (20" Edition)
3500-Mn B, PFersulphate Method.



gef: WLS 15/2/08
Page 5 of 5

The Analytical Laboratory Methode of Analysis used are continued;

Ammonia Nitrogen ADHA £tandard Methods 1998 (20%" Bdicion
4500-NH;, F, Phenate mMethod.

Nitrite Nitrogen APHA Standard Methods 1998 (20" Edition)
4500-NQ;, B, Azo Dye Colourimetry.

Nitrate Nitrogen pearson, Cadmium Reduction Methed
Nitrite Finish.

FPotassium APHA Standard Methods 1998 (20°" Edition)
1500-¥ B, Flame Photometric Methed.

Sodrum APHA Standard Methods 1998 (20"F Edition)
3500-Na B, Flame Photometric Method

Hobtes:

. 0 APHA refers to the APHA publication rgtandard Methods for the
Examination ~f Water and Wastewalter’ 20" Edition, 1998, unless
specified.

2.0 The chemistry sample was collected in a Laboratory acid
washed/distilled water rinsed sample hottle.

4.0 LT refere to 'Less Than'

Yourg [aithfully
fov: WATIRARAPA LABORATORY SERVICES

K
. r

2
M.G. Butcher
Analyst

Mote: Thii decumens shall set be reproduced excopt in [ATES
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Greater Wellington
P O Box 41
Masterton

Attention: Darryl Squires

Re. Water Permit application WAR080367 - JV and LA Petrie

Dear Darryl

In response to your letter to John Petrie dated 20/6/08, 1 wish to make the following
comments.

Clearly there are differences in interpretation between myself and Council officers in
relation to some matters associated with this application. I do not intend to further
debate these issues at this stage as [ don’t believe that will advance matters. | simply
wish to reiterate the underlying philosophy in making this consent application and
request clarification from Council of one matter.

Prior to drilling John’s irrigation bore we completed some background monitoring of
the shallow aquifer at this site. Our belief was that this aquifer was Pukio Aquifer 1.
A major difference between the Pukio and Tawaha Aquifers is that the Tawaha
Aquifer exhibits a clear response to the Ruamahanga River. The Pukio Aquifers do
not appear to, but they do exhibit a clear response to atmospheric pressure variation.
Therefore, an automatic water level recorder was installed on an existing shallow
stock water bore adjacent to the proposed drill site. This information has already been
supplied to you. The resultant hydrograph from this bore shows no obvious response
to river stage. You are correct in stating in your letter to John that this bore is a
reasonable distance from the river and may exhibit a more subdued response to river
stage variation. Nevertheless, due to the high aquifer transmissivity you would expect
some response, albeit probably subdued, as you state. Greater Wellington operates
three automatic sites monitoring Tawaha Aquifer water levels. These sites are varying
distances from the river and the aquifer has slightly different properties at each site.
All three sites show a clear correlation with Ruamahanga River stage. Hydrographs
from these sites are attached to this letter for your information. The hydrographs are



for the period of monitoring completed on John’s stock water bore in 2007.

John’s irrigation bore is screened at a relatively shallow depth (16 metres). An option
is to drill a deeper bore at this site or deepen the existing bore. If a deeper bore was
screened in a confined aquifer separate from the aquifer currently screened then the
deeper aquifer must be either Tawaha Aquifer 2 or Pukio Aquifer 2 (or >2 depending
on depth)? No safe yield has been established for Tawaha Aquifer 2 as very little is
known about this aquifer. Pukio Aquifer 2 is situated in the Lower Valley ground
water zone, of which Aquifer 2 is near full allocation. Total allocation from Pukio
Aquifer 2 currently exceeds the throughflow estimate for this aquifer. Can you please
advise Council’s position regarding future allocation from these deeper aquifers?

As this relates to a Water Permit application that Council has placed on hold under
Section 88c of the Resource Management Act 1991 and given that John wants to
advance this matier expeditiously can you please supply a response to the above query
by 8 August 2008.

Thank you.

Yours faithfully

*’Z,-j:,__ =i
G M Butcher
copy to: John Petrie
Te Kopura
RD 1
Featherston
copy to: Hugh Rennie QC

Harbour Chambers
P O Box 10-242
The Terrace
Wellington 6143
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GREATER WELLINGTON 6lo/U8

Greater Wellington REGIONAL COUNCIL
PO Box 41

Masterton 1 3 JUN 2008
Attention: Darryl Squires RECEIVED

Re. Water Permit application - JV & LA Petrie, Te Kopura, Featherston
Dear Darryl

In response to your request for further information I supply the following (your letter
dated 2/5/08 refers).

The applicant’s bore is located in the Tawaha Ground Water Zone, as defined in the
Regional Freshwater Plan. The bore is however close to the boundary of the Tawaha
zone and the Pukio area of the Lower Valley zone. Prior to drilling the applicant’s
bore a review of available borelog information in this area was completed. Borelog
details for an existing 9-metre deep stock-water bore on the applicant’s property
(6E/58/9/DS) described sandy fine gravels between depths of 2.5 to 9.0+ metres.
These sediments are typical of those described in Pukio Aquifer 1. In comparison the
Tawaha Aquifer in this area tends to comprise larger gravels with less sand. The
confining layer above Tawaha Aquifer 1 also tends to much deeper/thicker in this
area, as shown in Figure 5 of the Assessment of Effects (AEE) Report. The same
hydrogeology is shown in Figures 8 and 9 of my report dated May 1996 ‘Ground
Water Resources of the Ruamahanga River Floodplain Martinborough to Pukio®. Bore
6E/58/9/DS was drilled after the 1996 Report was completed. If this borelog
information had have been available at the time of producing the report the derived
boundary between the Pukio and Tawaha Aquifers may have been different.

It is also known that water level trends in the Tawaha and Pukio Aquifers tend to
differ. For example, the Tawaha Aquifer is known to be at least partly recharged from
the Ruamahanga River. Consequently hydrographs for bores screened in this aquifer
shown a response to river level variation. The Pukio Aquifers, by comparison, appear
to exhibit little or no correlation with river level. The Pukio Aquifers exhibit a
response to atmospheric pressure changes, whilst the Tawaha aquifer doesn’t appear
to. These characteristics are also described in my 1996 report. Given these



differences, an automatic water level recorder was installed on the Petrie stock water
bore for a period of 41 days prior to the drilling the new irrigation bore to track water
level trend to assist with aquifer definition. The resultant hydrograph is presented in
Figure 6 of the AEE Report. Over-plotted in Figure 6 is the corresponding hydrograph
for the Tawaha Aquifer as recorded at the Council’s ‘Dry River Beef® monitoring site.
The Tawaha Aquifer hydrograph shows clear differences to the hydrograph from the
Petrie stock water bore e.g. the Tawaha hydrograph exhibits a clear correlation with
Ruamahanga River stage whilst the Petrie bore hydrograph doesn’t. The hydrograph
from the Petrie stock water bore shows a clear correlation to atmospheric pressure
variation, as shown in attached Figure 1. Figure 1 also shows that the small drop in
water level in the Petrie stock water bore on the 27& 28/5/07 is associated with a
rapid change in atmospheric pressure commencing 27/5/07. If there was any response
to pumping of the Pukio and/or Tawaha Aquifers that occurred at this time the effect
was very small, perhaps a few mm, if at all.

Based on the balance of evidence it appears that the applicant’s bore is screened in
Pukio Aquifer 1, Extensive pump testing of both Pukio Aquifer 2 and Tawaha
Aquifer 1 in the past has never shown any obvious connection between these two
aquifer systems, over the period of the pump testing anyway. Extensive pump tests
have been completed in the past on bores 7E/36/38/1, 7TE/32/30/S1, 7E/35/29/1 (Pukio
Aquifer 2) and bores 7E/20/23/1, TE/16/21/1, TE/21/27/1 and TE/22/23(27)/1 (Tawaha
Aquifer 1).

With respect to the observation bores monitored during the pump test of the
applicant’s irrigation bore, the closest Tawaha aquifer bore that we could obtain ready
access to for monitoring purposes was bore 7E/20/23/1. Bore 7E/16/21/1 is slightly
closer however is also used for stock water purposes via a pump operating under
vacuum from the top of the bore. This would have made monitoring of this bore very
difficult. Bore 6E/70/17/1 is closer but has similar access problems. Also at the time
of completing the pump test on the Petrie irrigation bore I could not recall any pump
test having been completed on bore 6E/70/17/1 to confirm which aquifer this bore is
screened in i.e. this bore could be screened in the Pukio system? You confirmed to
me on 3/6/08 that Council has no record of a pump test being completed on bore
6E/70/17/1. Also I am not aware of this bore being utilised as an observation bore
during pump tests of other bores in the area, the results of which may have confirmed
which aquifer this bore is screened in.

Determining interference drawdowns in other existing irrigation bores in this instance
is difficult due to:

- The large separation distance between the Petrie irrigation bore and other bores.

- The high transmissivity of the aquifers means interference drawdowns are small.

- Interference drawdown effects tend to be masked by background changes in ground
water level due to such factors as river stage response or atmospheric pressure effects

To highlight the above point a pump test was completed between 7 - 9/5/08. This
involved pumping bore 7E/32/30/8I (Pukio Aquifer 2) at a constant rate of 70 I/s for 2
days and measuring the response in the Petrie irrigation bore. The hydrograph for the
Petrie bore is presented in Figure 2. Over-plotted in Figure 2 is atmospheric pressure.



Atmospheric pressure variation had a measurable effect on the hydrograph and may
mask a small drawdown effect. It is possible that a small subdued drawdown effect
occurred on the second day of the pump test, but this is inconclusive.

Attached Figure 3 shows the proposed irrigation area.

[ trust that provision of the enclosed additional information will enable you to
complete the processing of this consent application.

Yours faithfully

G M Butcher

copy to: John Petrie
Te Kopura
Kahutara Road
RD1

Featherston
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