Water quality management in “new” urban
developments — Analysis, issues and
recommendations

Bartram Road catchment

Joel Hall, Water Science Branch, Department of Water, WA
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Overview

- Nutrient issues in WA
Catchment description
Data analysis

- Does ‘urbanising’ increase export load?
- Groundwater issues

“New” urban vs “traditional” urban

- Flow and nutrient export

Where to from here?
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2000 land use

Cattle / Grazing

Urban (>730m"2)

Urban (600-730m"2)

Urban (400-600m”2)
- Storage / distribution
- Annual horticulture
- Horses

- Commercial / service - centre

Y/ Litestyle block

- Manufacturing / processing
%////% Perennial horticulture
- Recreation - grass

Recreation - turf
- Uncleared - trees / shrubs
- Rural residential / bush block

- Transport access - non-airport
Unused - cleared - bare soil

D Unused - cleared - grass
Water body

Water storage and treatment
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2003 land use

Cattle / Grazing

Urban (>730m"2)

Urban (600-730m"2)

Urban (400-600m”2)
- Storage / distribution
- Annual horticulture
- Horses

- Commercial / service - centre

77, Lifestyle block

- Manufacturing / processing
%////% Perennial horticulture
- Recreation - grass

Recreation - turf
- Uncleared - trees / shrubs
- Rural residential / bush block
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B Transport access - non-airport

Unused - cleared - bare soil
Unused - cleared - grass
Water body

Water storage and treatment :
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- Horses

- Commercial / service - centre

77, Lifestyle block

- Manufacturing / processing
%////% Perennial horticulture
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Recreation - turf
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Analysis of Flow and CR
Trend analysis for nutrient concentrations
— All nutrient species
— MK and SK non-parametric trend tests
Input data analysis
— Fertilisers and septics
— Input vs output loads
Load analysis

— Multiple techniques for load calculation

— Compare with current rainfall
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e Rundown in heavy soils approx. 10yrs
* In low PRI soils rundown expected to be much
quicker (up to 50% per year)
(Data from DAFWA)
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TP 1993-2008  Obs. SK -0.012 -12.076 <0.05 1192 166 25 Decreasing trend
TP 1993-2008 FAC MK -0.012 -16.886 <0.05 1133 130 49 Decreasing trend
TP 1993-2008 FAC SK -0.014 -13.589 <0.05 1133 128 32 Decreasing trend
0.70
0.60 - 058
-
= 0.50 - ; 0.49
g’ %047 |
~ 0.42
= 0.40 - — ¥ os —
-~ _
% 1036 !035 i034 -7[0'34 + 0.32 Eosz EO.SG 10.36 i03
£ 0.30 - - 1= ' ol
()
e
o 0.20 -
O
0.10 -
0.00 1 1 1 1 1 1 1 1 1 1 1 1 1

Overview Catchment description Data analysis “New” vs “traditional” urban Where to from here?




Government of Western Australia LoadS - LOESS = nitrogen

Department of Water

4000 1000
® °
N s ° 4
3500 - - 9 900
" Y LRI EPRS 4 800
3000 - i
- .- 4 700
2500 TKN
S 1600 —
v =1 NH3 £
= E
8 2000 { ---® -- Rainfall Linear (TN) 500 =
E €
= Linear (Rainfall) '©
+ 400
< 1500 - =
4 300
1000 - ]
4 200
500 I 1 100
0 — e = = = )

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

Overview Catchment description Data analysis “New” vs “traditional” urban Where to from here?



Annual load (kg)

450

400

350

300

250

200

150

100

50

Overview

Government of Western Australia
Department of Water

Loads — LOESS - phosphorus

___________

---®- - - Rainfall
Linear (TP)
------- Linear (Rainfall)

_________

1996 1997 1998 1999

Catchment description

2000

2001 2002

Data analysis

2003 2004

“New” vs “traditional” urban

2005

2006

2007

1000

900

800

700

600

500

400

300

200

100

Rainfall (mm)

Where to from here?



A Government of Western Australia G roun dwate rFana |yS i S

Department of Water

Overview Catchment description Data analysis “New” vs “traditional” urban Where to from here?



IS

Where to from here?

I
«

Groundwater analys

c
©
el
—_
=]
‘©
c
0
=
S
I
—
&
w
>
2
]
=

Data analysis

Government of Western Australia
Catchment description

Department of Water

Overview

(QHV W) [2A3] 181 MPUNOID (@HVYW) [9A9| J8TeMpPUNOID




Total phosphorus concentration
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Difference in flow from catchments

Difference in export loads

— OQOutput vs input loads
Differences in concentrations
Mechanisms
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South Belmont catchment

Bartram Road catchment
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WA manages 1 in 1 year event flows

— Nationwide leader in this field
Flows and loads closely related

We are seeing 1/3 less load coming from
these new developments due to the
control of water quantity

Good result, especially when considering
the tools available in WA
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Shallow bores reusem

and nutrients

Constructed lakes increase
plant uptake of nutrients
and de-nitrification

Urbanisation increases Bio-retention systems
groundwater recharge uptake nutrients
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Plants transpire water from
shallow groundwater

Keeping water ‘on-site’ in constructed
lakes/ other systems increases
evaporation and ET, and increases
nutrient concentrations
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Lack of assessment technique
— MUSIC for WA

Cannot easily be solved by engineering
structures

— Historically difficult to implement (Red Mud)
No single solution
— General disagreement amongst professionals

“Rundown” complicates policy

— Fuels disagreement
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Clay soils example:

e Seepage is lost from
model (effectively
treatment)

Small % of water
balance so doesn’t
affect results

A AAANRANAANANK

Seepage
Seepage
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Sand soils example:

e Seepage is lost from
model (effectively
treatment)

Major % of water
balance, loss means
GW not accounted
for
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W} Government of Western Australia The prOblem With MUSIC for WA

Sand soils example:

e Tracks and treats
seepage
Load reductions
need to be based on

surface AND
groundwater flow
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W} Government of Western Australia The prOblem With MUSIC for WA

Sand soils example:

e Needs to take into
account sub-surface
drainage

BMP
v —
7 — .
7 7
7 . ﬁ
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e Needs to be:
— scientifically rigorous
— easy to use by practitioners
— easy to assess by regulators

e Requires collaboration between regulators,
practitioners and developers
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e Nutrient loads tend to increase as urban
development intensifies
— due to increase in flow
— concentrations tend to decrease at Bartram Rd

— likely to be development specific
e Groundwater cannot be ignored

e ‘New’ urban exports less load than
‘traditional’ urban

— managing quality by managing quantity
e Improvements can and should be made

— concentrations are very high
— input loads need to be addressed
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e Facilitate source fertiliser treatment:
— Support Fertiliser Action Plan for urban
— Support the release of NUA (NutriSorb)

e Facilitate urban BMPs investigation:

— Measure and store in central database
— Partnerships with developers/LGAs

e Support numerical model development:
— MUSIC WA or alternative tool
— Regulators/practitioners/developers
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