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Soiltype assessment of soils at Woldwide 1 & 2 dairy farms

lntroduction
The soil assessment was carried out by Mr. John Scandrett at Woldwide 1&2 dairy farms in 2017. Mr.
Scandrett is a farm consultant experienced in all aspects of sheep and beef management and
agricultural engineering including drainage, effluent management, irrigation and machinery
management and water scheme design.

Mr. Scandrett holds a Bachelor of Agricultural Science degree with honours. Practical experience
gained since receiving his qualification in 1981 includes the digging of hundreds if not thousands of
holes for soil profile assessment for farm management and drainage reasons. This includes checking
the soil profile to determine if it is true to type and its physical properties, including drainage status
and properties. Mr. Scandrett worked closely with the late Bill Risk, soil scientist between 2008 and
2012 who assessed the physical properties of in excess of 300 subsoil samples on his behalf.

The investigation of the spatialvariation in soil properties at the property was undertaken because
Mr. de Wolde believed the soil and description provided in Topoclimate did not accurately portray the
soil types and boundaries at the property.

Mr de Wolde's description of the soil properties was in line with MrScandrett's knowledge of the soils
in the area, which in that area, are largely considered to be free draining. Topoclimate has most of
the area mapped as primarily a Braxton soil, which is a poorly drained soil. Mr de Wolde confirmed
that most of the property doesn't have tile drains installed and is free draining. Only a few paddocks
in the south west corner of the property have tile drains installed.

The free draining soil that Topoclirnate has mapped along the eastern boundary of the property is the
Glenelg soil. This is described in the Topoclimate data sheets as stony in both the topsoil and subsoil.
Mr de Wolde's experience was the topsoil was largely stone free and the subsoil, while varying in
depth to gravel, was also largely stone free, such that the profile was typically stone free to a depth
of up to 0.5 m or more.

Prior to Topoclimate remapping the soils in the area covered by the farm, the Soil Bureau Division of
the DSIR had mapped the soils as being of the Drummond type, as reported in Soil Bureau Bulletin 27,
General Survey of the Soils of South lsland, New Zealand, 1968.

The Drummond soil is described as a silt loam soil, 0.5 m deep overlaying sandy gravels in Soil Bureau
Bulletin 27. This description was a good fit with Mr de Wolde's local knowledge of the property.

Further, a study of the Topoclimate soil map for the farm area shows that no test pits were excavated
on either Woldwide one or two to confirm soiltypes. Presumably mapping was based on auger holes
and an assessment of the topography.

Method
Mr de Wolde provided farm maps showing the paddock boundaries for Woldwide 1 and 2 and on
these he marked in the soil boundaries based on his farming experience of the land. This includes
where tile drains are located, the location of heavy versus free draining soils, areas sensitive to dry
spells/drought etc.



Mr. Scandrett researched soil information available for the area using:
o SoilMap of The South lsland New Zealand sheet 12;
. General Survey of the Soils of South lsland New Zealand, Soil Bureau Bulletin 27, which gave

descriptions of Drummond, Glenelg and Makarewa soils; and
o Soil technical data sheets from Topoclimate for Braxton, Drummond, Glenelg and Pukemutu

soils.

Mr. Scandrett carried out an on-site investigation in February 2017. See the Appendix for location of
test holes. Mr, de Wolde's revised soil boundary was used as a guide to the digging of 28 test holes.

The aim of digging the test holes was to confirm the actual soiltype at each point, how it compared
to Mr de Wolde's assessment and if the Topoclimate soil boundary was correctly located.

For each test hole, the soil profile was inspected and characterised compared to Topoclimate. A spear
was also used to check for soil depth to gravel in the vicinity of the test hole. This confirmed whether
the points at which test holes were dug were representative for the area.

Results
See the Appendix for revised soil maps based on Mr. Scandrett's investigation of soils, including the
digging and inspection of 28 test holes.

The following is a report on the soil investigation at Woldwide 1.

Woldwide One Soils

The following photographs and comments refer to various paddocks across Woldwide One
using paddock numbers provided on a farm plan as at January 2017, which is appended.

Holes were dug on the 7 February 2OL7 to check the depth of topsoil, stone content and
drainage properties. The topsoil and subsoil were checked for texture using field methods
and for the drainage properties mottling was taken as an indication of impeded drainage.

The profile at each site was compared to the Topoclimate South soil map to determine if the
soils were true to type as described in the Topoclimate soil information sheets.

It was found the Topoclimate map was not particularly accurate with actual soil profiles
generally better than stated by Topoclimate.

Two test holes in paddock 23 plus checking with a spear indicated the soil profile was not a

Glenelg or Braxton as Topoclimate indicated, but a Drummond soil type. Two test holes in
paddock 24 indicated the soil was free draining and had a stone free topsoil overlying a stoney
subsoil. This soil was mapped as a Braxton on Topoclimate, but in reality is a

Glenelg - Drummond intergrade.

The test holes in paddock 21 indicated an intergrade soil with the Drummond type tending
towards the Braxton soil type in the subsoil. The holes were excavated in the vicinity of the



soil boundary Mr de Wolde had indicated between Braxton and Drummond soils and the soil
profi le appeara nce su ppo rts th is observation.

Paddocks 3 and 5 to 14 on Woldwide one were considered to be typical of the Braxton or
Pukemutu type based on Mr de Wolde's experience and 5 test holes were dug to check the
soil profile.

The Braxton and Pukemutu soils are less extensive than shown in Topoclimate. The Glenelg
soil is also less extensive than Topoclimate suggests.

Prior to Topoclimate maps being produced most of the block was depicted as being of the
Drummond soil type in DSIR Soil Bureau Bulletin 27. Makarewa soils were shown to cover the
west end of the farm. Makarewa soils are inherently poorly drained. Topoclimate has
redefined the area covered by the Makarewa type as being a Braxton or Pukemutu soil type,
both of which are poorly drained. Topoclimate has also extended the area of poorly drained
soil to cover approximately 90% of Woldwide One.

Based on field work at the Woldwide 1 property, Mr. Scandrett concluded that shallow to
moderately deep Drummond soils cover much of the area shown as the Braxton type, other
than for the west end of the property.



Paddock 23

Topoclimate suggests a Glenelg soil type for this area. However, there was no stone in the
topsoil and there was a well-developed subsoil. The subsoil was free draining with no mottling
to the bottom of the subsoil level at 0.5 m. This profile is more characteristic of a Drummond
soil type. The sample site was on a broad ridge. The paddock had recently been cultivated
and the profile was reported as being uniform to plough depth across it, i.e. no stones in the
topsoil.



Paddock 24

Topoclimate suggests a Braxton soil type for this paddock. There was 250 mm depth of soil
overlying stone. The profile was better than a typical Glenelg soil which has stone throughout
all horizons. The south west corner where this hole was dug is the lightest part of the paddock
according to Mr de Wolde.



Paddock 21

Topoclimate suggests Braxton and Pukemutu soil types cover this area. The profile was 250
mm depth of topsoil, no mottles present, well-structured, overlying a heavier textured
subsoil. There were some mottles present in the subsoil and no stone with 0.5 m of the
surface. This profile is tending towards the Braxton soiltype. The sample site was in a slight
but distinct hollow and would be expected to have a wetter profile compared to the higher
adjoining ground.



Paddock 7

Topoclimate suggests Braxton and Pukemutu soil types cover this area. The topsoil depth was
200 mm, overlying a 50 mm thick intergrade layer between the topsoil and subsoil overlying
a heavy and mottled subsoil. This profile showed poorer drainage than the profile in paddock
21 and is more characteristic of a Braxton soil type.
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Woldwide Two Soils

The following photographs and comments refer to various paddocks across Woldwide Two
and the support block on the north side of SH96, now incorporated into Woldwide Two. A
farm plan is appended.

Holes were dug to check the depth of topsoil, stone content and drainage properties. The
topsoil and subsoil were checked for their texture using field methods and their drainage
properties with mottling taken as an indication of impeded drainage.

The profile at each site was compared to the Topoclimate South soil map to determine if the
soils were true to type as described in the Topoclimate soil information sheets.

Paddock 10 had a wellstructured, well drained topsoil overlying a wellstructured subsoit
with no indication of impeded drainage until 0.5 m depth where some mottles occurred.
Topoclimate maps this paddock as being of the Braxton type where as it is more
characteristic of the Drummond type.

Two paddocks to the west of paddock 10 paddock 8 had the properties of an intergrade
between Drummond and Braxton soils.

Four paddocks to the north of paddock 8 is paddock 16 which was mapped by Topoclimate
as being predominantly of the Braxton soil type. Five test holes in this paddock revealed
that the soil is typical of a shallow Drummond soil.

To the north of SH96 test holes in paddock Marcel 1, SH2 and SH1 indicated a Drummond
soil or the shallow variant of it. Topoclimate mapped the area as being of the Braxton type.
To the east and far north of this block Topoclimate has mapped the soils as being of the
Glenelg type. Test holes in paddock 12 confirm that the profile is stoney in all horizons,
typical of a Glenelg soil.



WOLDWIDE 2

Paddock 10

Topoclimate suggests Braxton and Pukemutu soil types cover this area. The topsoil was well
structured with no mottles to a depth of 250 mm, overlying a well structured subsoil.
Mottles didn't occur in the subsoil until 0.5 m depth. This soil is more characteristic of the
Drummond soiltype.



Paddock 8, East side

Topoclimate suggests Braxton and Pukemutu soil types cover this area. The topsoil was 2@
mm deep and free of mottles. The subsoil had increasing mottling with depth, and was
heavily mottled at 450 mm depth. Braxton soils are mottled in all horizons, this soil was
representative of an intergrade between Braxton and Drummond soils.



Paddock 15

Topoclimate suggests Braxton and Pukemutu soils cover this area. Several holes were
checked in this paddock. ln a shallow hollow running through the paddock there was faint
mottling in the topsoil tending to heavy mottling at 0.5 m deep in the subsoil. The majority
of the paddock is a broad ridge with 250 mm depth of topsoil, no mottling, over a subsoil
with variable stone content. Mottles were absent from the subsoil. This soil is not of the
Braxton type but more like a shallow Drummond soil or Drummond Glenelg intergrade.



Support Block, to be part of Woldwide Two
Paddock SH2

Topoclimate suggests Braxton and Pukemutu soils. This paddock has a shallow hollow
running through it. ln the hollow the profile was mottled in all horizons. The paddock had
been used for wintering stock and was showing signs of soil compaction. The profile in this
hollow was characteristic of the Braxton type. Holes either side of the hollow showed a

much lighter and better drained profile.

].1:*".31*'il4-ffq



Paddock SH1

Topoclimate suggests Braxton and Pukemutu soil types. The profile was free draining with
an absence of mottles in the topsoil and subsoil. The topsoil was 250 mm deep to a stoney
subsoil. This profile is similar to that observed in paddock 16 and is not of the Braxton type

t



Paddock 12

Topoclimate suggests Glenelg soils. This paddock had been cultivated and was in winter
crop. The profile was stoney in all horizons, typical of the Glenelg soil type.



.x'lEgoC
L

C
L



E
I !l o -J C
L

-a x



0tic

s(luh, lJuttls rl/t^ol)stlo^ eU 
^hl pll auo op!/nploM ut{topsue,.Dt

di

OZa 0l['r 0

. r,t ,!:., ttl

,lr?, rrrrt t1 'tll 
- t- ')'t )i l\l

t) j .'!i ir',1- .tl t t-ltt il UJ;

:4:t'f)l)r'tl

,.t
-TL

65 | 'dr'

"'(iltfoww n

'?loY+eL x

0';' '''u;f,:, 
WOJ*WWff

!.c

iOe
t;*

't'o

\)

9l'rl
i l)..t

t
I'ti'9

,

i
t 0'l
0a

8t

ri i'
(it

I tl9''
[[

b6t

t{;u

lii

vl

'tC,

(lltla
LI r., r

!7.
69 t'

ori l,l9r
tiz

t.! v
0e

0t't
tt:3C

8Z
9t

9C

l0
ft,
Ei

ecc
v(] LL



; : .t, c::i:i::r-_:::--

o/vU apl/nploffi

..i.13 ,l'1!;r:1 /a -:

sild.-a lu 4.. iPi..," a::r.
i" cl "\'.-f ir, r:,ir" 

" 
'"\

scle1ry g:erug u,tropsuaneg 461

UA4OpSUaADJ

s'430pped

Vlol +s"+x

Ei,
0'

x

T

J.,,
b

x
tq)

ti

ott
o

I
!;a
!-?

r?
9t

9At

'L

,-i t
ter9 i e6a

ll€e I
€r et

9t
9,

r9s
9C

zc,
ze

t!t
rg

919

!9:
wogo::wr4nu'6,'frolxwS

ll9
5LL

5e

c

$!6re
8C

,ta
q
zeo
ez

86C9

et0z

59i
E

S1t
8Z280

,ztz,
6!

e

LIE
Z'**

{x
z!,
LZlil t

e6t
9l

€r
9Z

8r

i9'
t,

869
0,*

209
I

zL9
9Z

9Z?
LI

biLr"u ri;'i7cra..6i
., - -.,..-,; --_ -*-:: t, a.'t!-'.. -1 ''

59t
8,

,196t
6t c

:57
0e

I
:.165

Ixoppe d pasealrc9
t9

.-)it
60s
ZS

(,

09



o

:rl^!) i'lv.1Y 5

ljlilh: llvoY ll
li 0{

x .resl hole

r

L * Marcel #2
J.20

rp

D (qi^rtralr,P,,*,*,
I'larcel # I

10.36
#3 'Marcel#4

328

ta

Marcet #5
3.7 !

Marccl #8
1.02

a.i.
J'4.

'l''

'0

t

(

F2t
. (r\

(a ),

f,;T

,,,?
Marccl #7

4 3(i
/,,

, 
<:,

lrlarcel #6

3lill* H\'ry ,l:l

k Hr
&

| ):tdd()cr.::

Highway 96 Support 
/rr.),iidcu'cLr' 

T;a
My Ravcttc'r]owtt Srlrarl Malls

rovensdown,.\t/ t) 1\, It,t .,t t'

llll /,r,.1 .rt'

.,t):i i, ,.) tl

r, '.5 | l0 220 330 '14Q. .

D 6's



s O
J x o 5

o c 3 3 o 3 C
L o 6- 5 (D 16

-
cl c 3 3 o = a



lnvestigation of cracking soils: Heddon Bush, January 2018.
Michael Killick, Technical Specialist (Soils and Groundwater Quantity)

On January 30, 2018, I visited dairy farms of the Woldwide group with the owner, Abe de
Wolde, in the area of Heddon Bush, to see if we could observe soil cracking as is described
for the Central Plains physiographic unit. We looked at a paddock ('Site 1') on the corner of
Hundred Line Road and Drummond Heddon Bush Road which in the Topoclimate survey is

mapped as Braxton + Pukemutu soils. There were noticeable cracks in the soil at this site, 3-
10mm wide, less than 150mm long, 5-10m apart. lt was not clear how many cracks might be
hidden by pasture, but there were areas of sparse pasture which had no cracks.

A shallow hole (-15cm deep) at the site showed the soil was friable with many smallto
medium well-formed peds. A creek on the west side of the paddock which is a small
tributary of Middle Creek was dry at the culvert where the bed was a metre or so below
ground level. Site L was described by Abe as wet in winter with areas of standing water, the
effects of which could still be observed in the dry conditions of our visit (re-sowing with new
pasture had been prevented in one place due to previous muddy conditions). See figures 1-
5.

Figure 1. Cracked soil at Site 1



Figure 2. Uncracked soil at Site 1
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Figure 3. Creek bed at Site L
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Figure 4. Site 1 locations.

Figure 5. Soil at Site 1.



We also looked at a site ('Site 2') on the north side of Hundred Line Rd mapped as Glenelg
soils. This soil did not appear cracked although the soil surface was disrupted by the remains
of past pugging so it was not easy to observe. A hole dug to about 15cm depth at this site
brought up a number of stones supporting the mapped classification as Glenelg soil.

We walked a transect of approximately 50m at a third site ('Site 3', Figure 7) mapped as

Glenelg + Drummond soils {close to the boundary of Braxton + Pukemutu soils). Cracks in
this soil were observed at a density of at least one in the region of each stride i.e. 1/m2. The
cracks were smaller than at Site 1, 2-4mm wide and less than 100mm long (see Figure 5). A
hole dug to about 15cm depth at this site brought up two large stones (-90mm) and a
number of small stones. A steel ruler was inserted easily into a crack to a depth of -20cm,
but could be inserted with similar ease to similar depth in soil without cracks at the site.
(The depth of the cracks could not otherwise be ascertained as it was not visible from the
surface and the soil structure and cracks collapsed easily with digging.)

ri
Figure 5. Cracking at Site 3. These cracks do not show up well in the photo because of their
smaller size and the high contrast shadows but were easily visible at the time.

A fourth site ('Site 4') on Braxton + Pukemutu soils with heavier pasture cover than sites 1

and 3 showed no cracking although the soil surface was difficult to see beneath the pasture
Large cracks would have been visible if a reasonable number had been there, but possibly
smaller cracks such as those at Site 3 might have been present but not seen.

A site mapped as Tuatapere soils on Bayswater Road showed cracking at similar or
somewhat greater density than Site 3 and the cracks were a similar or somewhat smaller
size. There were frequent small stones on the surface of this soil. Tuatapere soil is described
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Figure 7. Site 3 location.

as having stones at greater than 45cm depth, but it is contiguous in this area with stonier
soils (Waiau and Glenelg) and may also have been modified by cultivation at some point.

Following the field observations on 30 January, sustained rainfall occurred on the properties
and across the region beginning late January 31 and continuing through February 1. At Site 1
further observations were made by Abe to see how it responded to rainfall. At the location
described above which was muddy in winter (i.e. where re-sowing had been prevented) no
surface ponding occurred after 30mm rainfall or after 50mm rainfall. As this location was a

slight depression, prone to ponding in winter, it is not thought that the rainfall was shed in
runoff.

At the Environment Southland site, Central Plains Aquifer at Heddon Bush, about2.7 km
from Site 1, rise in the groundwater level in the 6m deep bore occurred within 12 hours of
the onset of rainfall. The location of this site is mapped as Braxton and Pukemutu soils but it
was found at installation to be stony, so the site description was changed to Glenelg soils.
Earlier, lesser rainfall events in January had little effect on groundwater level. See Figure 8.
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Figure 8. Groundwater level, soil moisture and rainfall at the Environment Southland
Heddon Bush monitoring site.

Discussion

All the soils observed were dry and pasture was stressed and sparse to varying degrees.
Some soils mapped as Braxton + Pukemutu showed cracks, while other soils with this
mapped description did not. Likewise, some stony soils (mapped as Glenelg and Tuatapere)
in the area were cracked and some not. lt is not surprising that some stony soils were
cracked as the fine matrix material in these soils is sourced from the same mafic parent
materials in the Takitimu Mountains as the Braxton and Pukemutu soils, and so may also
contain clays prone to shrink-swell behaviour. Cracking in stony soils may, however, have
drawn less attention in studies of soil behaviour as it would not greatly alter the soil
properties from those they are already thought to possess i.e. free drainage with risk of
nutrient leaching.

The largest cracks seen were -10mm wide. Most were 2-5mm wide. As discussed above,
some Braxton/Pukemutu soils or variants were not cracked. Glenelg soils at the nearby
Environment Southland monitoring site (Central Plains Aquifer at Heddon Bush) had
volumetric soil moisture <35% throughout December 2017January 2018 and <30% for two
weeks prior to the observationsl (and were not visibly cracked). Soil moisture at comparable
sustained, low levels was last recorded at the Heddon Bush site in .lanuary-February 2008
which was recognized as a drought year. Soiltemperature in the two weeks prior to the
current observations was L8-27"C.1n these conditions further drying of the soil occurs only
slowly as the residual moisture is tightly held in fine pores, hence it would take a significant

I These soil moisture figures are the average of two calibrated soil moisture sensors at the Heddon Bush site.
Calibration is against periodic neutron probe measurements.



continuation or intensification of the conditions then current to make the soils significantly
drier with whatever structural changes might accompany that.

!t seems reasonable to conclude that the occurrence of very large cracks such as feature in
some anecdotes about the soils {e.g. 'to reach your arm into'} would now be rare in the soils
observed for this investigation, and might not occur. Continued development or changes in
management of the soils e.g. the ongoing effects of drainage, or conversion from sheep to
dairy, may have influenced the hlstorical pattern of soil behaviour. Or it may be that
occurrences of Braxton soils other than those described here, crack more.

The strong, friable structure of the Braxton/Pukemutu soils observed raises the prospect
that they may behave as free draining soils when very dry, with or without visible cracking.
This behaviour of the dry soils with regard to drainage, and the effects of cracks where
present, has not been quantified, but is described in the literature relating to the Central
Plains physiographic zone (see following link).

htto ://eswaterand la nd.datacomsohere.com.a u/south land-science/phvsiogra p h ic-
zones/phvsiogra ph ics-and-farm-m anaqement

The potential for Braxton and related soils to crack when dry - as was observed for some
soils in the investigation described above - has perhaps attracted more attention than the
general capacity of these soils for'bi-modal'transport of leachate and contaminants, as

described in the physiographic zone technical sheet, via more general structural changes
which may include visible cracking. Understanding the transition from the'summer soil'to
the 'winter soil'- when wetting of dry soils occurs - could help further explain nutrient loss
processes in the Central Plains physiographic unit where the observations described above
were made.

During the investigation there was some discussion of the possible influence of different
pasture conditions, orvariations in soiltype, on the prevalence or absence of cracking.
Some soils in the area are thought to have been mapped previously as Makarewa soils (now
Braxton). The distinction between these soils apparently relates to the geomorphic setting
with Braxton soils on terraces and Makarewa soils on flood plains (because of this,
Makarewa soils may also be younger). lt was seen, however, that cracking could occur in a
variety of soils in the area. Further investigations could shed light on the influence of
pasture condition, soil type and moisture content on the drainage capacities of soils and
thresholds of dryness and rainfall associated with deep drainage.

Further pictures of soil cracks follow, at the risk of emphasizing these at the expense of
areas where cracks were few or absent. As there are not many pictures of the cracks,
however, they are included here for interest.
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To better understand the soiltypes and soil boundaries on Woldwide One and Two I made an

inspection of the property on the 7 February 2017 and checked the soil profile in numerous

paddocks. Comments and photographs and a farm map showing paddock numbers are

appended.

My investigation showed much of the middle of Woldwide One had a soil profile better

described as a Drummond soil than Braxton or Pukemutu or Glenelg.

Further evidence of this can be obtained from looking at the drainage map supplied in the

FEMP page 5, which shows open drains, tile drains and critical source areas. There are no

known tile drains east of the tanker track to the Woldwide One dairy shed. Tile drains are

only found in the south west corner of the farm which is correctly mapped as Braxton and

Pukemutu soil. Drummond soils are free draining and would not normally have tile drainage

installed.

As a consequence of this inspection the map of soil boundaries and soiltypes was redrawn

and submitted with the consent application, section 6.2, SoilTypes. These findings are

important as the Council's information is that 90% of the property is on poorly drained soil.

Soil Drainage Properties and Potential for Cracking

My experience is that silt loam soils that have dried out such that the soil moisture content is

close to wilting point may exhibit cracking but the degree and size of surface cracking is

highly related to the soil cover. A well established pasture with good grass content is unlikely

to show large soil cracks, i.e. no greater than 1 - 2 mm in breadth and of limited depth. That

is because grass, particular ryegrass has a strong fibrous root system which provides

significant soil strength and controls shrinkage.

By comparison soils with a sparse cover or newly establishing pasture will be much more

prone to significant shrinkage cracks which could easily be Smm wide or more.

These points are illustrated in the following photographs taken on the 5 December 2017

The first is on a well-established pasture on a Drummond soil type on Woldwide One

#

*

t
#

8586305_ 1 10



#

#

The second is on a newly establishing pasture on a Braxton soiltype.

A knowledge of these properties can be incorporated into good farm management practices in

regard to residual pasture length after grazing and effluent application Effluent should not be

applied to soilwhich exhibits severe cracking. Effluent receiving paddocks could be selected

based on better pasture cover and a visual inspection to ensure minimal cracking Limiting

the depth of application will also reduce any potential risk of contaminants being lost below

the root zone.

I have also frequently observed an increase in macroporosity in sorls that approach wrlting

point at least in the topsoil. as subsequent pasture groMh after the dry period stabilises the

tncreased porosity in the profile Therefore natural drainage propertres are enhanced

8586305 1 11



t It is also my experience that dry soils have a significant ability to retain rainfall and drainage

doesn't occur until the soil moisture content is at or above field capacity. The exception would

be prolonged or high intensity rainfall which leads to soil surface ponding and by pass flow

down the soil profile. Southland generally receives low intensity rainfall so a combination of

free draining soil and a limited area of soil prone to cracking and a low incidence of high

intensity rainfall should lower the risk of contaminant risk for this property

Soil Properties and Effluent Application and Storage

40 The Massey University Dairy Effluent Storage Calculator (DESC) categorises soils as being

either high risk or low risk when it comes to effluent application.

41 The low risk soils, which are free draining, don't have the large continuous vertical

macropores down the soil profile that are common to high risk soils. lt is these large

macropores that are created through either artificial drainage processes or natural processes,

particularly changes in soil moisture content, that allow approx 90 % of the drainage water

that passes down the profile to drop below the root zone.

42 Low risk soils exhibit what is termed by soil scientists as matrix flow, or piston flow when liquid

is applied to them. The liquid moves uniformly down the profile displacing the moisture

already in the profile. For this reason having a soil moisture deficit greater than the effluent

irrigation depth is less crucial. Consequently there are more irrigation days available with low

risk soils and less effluent storage is needed compared to high risk soils.

43 The risks of applying dairy shed effluent to land with a travelling irrigator are therefore lower

when applying to low risk soils compared to high risk soils. Limiting the application depth to a

maximum depth of 10 mm also helps control any potential loss of contaminants below the root

zone. The travelling irrigator on Woldwide One has been checked in March 2018 and was

found to have an average application depth across its wetted diameter of 6.2mm. This

relatively low depth of application allows a reduced risk of loss of contaminants from the root

zone, especially at higher soil moisture contents.

44 The availability of the wintering barn allows manure from the cows to be collected and applied

to the land uniformly at a later date when there is active pasture growth This greatly reduces

the risk of nutrients being lost below the root zone The even application from a slurry tanker

is in contrast to how cows deposit dung and urine in a very patchy manner when grazing

pasture or winter crop

AE Mr de Wolde uses a trailing shoe slurry tanker which is used to take effluent from the storage

pond and apply it to land at low depths. The actual depth of application ls controlled by the

8586305_ l 12
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