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Introduction

Definitions:

e Big Swamp

e Pipeclay Canal SRy
e (Cattai Creek

Big Swamp Study Area

Technical Terms:
Hydrology
Hydrodynamics
Groundwater
Hydraulic Head
Acidity (pH)
Modelling
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Logic of Study and Report
1. How did we get here?
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Conceptual Understanding

e Manning River catchment e Average annual rainfall at
is 8,420 km?2 Moorland gauge is 1,436

e Big Swamp-Pipeclay mm but seasonal.
catchment is 113 km?2 or e ~2000 hectares below 0 m

~ 1% of total. AHD (mean sea tide)
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Conceptual Understanding

Big Swamp Catchment (22kni)
Cattai Wetlands (6.2km)

= Pipeclay Creek Catchment {35kr|%}|

] Two Mile Creek Catchment [Zﬂkmlj

. Breakaway from Pipeclay Catchmeant [lﬂkm’}
Morthern and Eastern Catchment [SQk.rIﬁ
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Conceptual Understanding

P = Pracipaation
Q « Catchmant Inflow
w £« Evaporation

R, = Residence time

7 = Tdal range

a, = Overdand flow

""""

Historical Site

- Natural water balance, drainage paths and surface water-ground water interactions
- High residence time (R ») with natural organic decomposition of floadplan sediments
- Natural geomorphologlcal change with estuare evolution
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Conceptual Understanding

PARISHES OF HARRINGTON
AND STEWART

Drainage History COUNTY OF MACUTARDE

e 1899 Big Swamp Drainage T g A e
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e Designed to pass upland
catchment directly to Cattai
Creek

e Big Swamp drainage was
secondary issue

e Expanded in 1960s and 90s.
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Conceptual Understanding

P = Precipitation
Q = Catchment inflow
E = Evaporation

R, = Residence time

N =Tidal range

Q, = Overland flow

Post 1905 (Pipeclay)

- Rapid removal of surface flood waters altered natural groundwater budget and site hydrology

- Drainage increased oxidation of pyritic material with rapid export from backswamp to esturay

- Flow control structures restrict tidal acid neutralisation and allow a concentrated discharge of
acid water during ebb tide
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Diraine bawee resulted i the ncreased crddation of pyntic materials

and the rapid removal of addatien products from baclswsmp areas

to the estuary

Floodgates restrict tidal actd nemralisation

and allow 2 concentrated discharge of acid

weater durmp the ebb tide

| Backswamp
| Toe |  Levee

L=aching oF acid from ¥V | Riv
spoil mounds comtnbutes ¥ Er
to drain water acadity -

‘\ Fapd removal of surface flood waters
alezrs natral provnd water dest

Pyritic

UNSW | Water Research L‘:

THE UNIVERSITY OF NEW SOUTH WALES




Tide, Drains and Acid Sulfate Soils

| 3
Sail Surface ! Law Waker 1.8 B— BH1
Oxidizad ASS Laver |I Elevation from & g:.s.
._I| ........................................... N ........... I I FIUUIJI..I&[E -lE ] l‘"\ + BH4
== B - | PR BHS
T— | 1.4 S s —&— BHE
Groundwatar Table et = . N mme Top of Canal Logger
| T ¥ Y = = =Cattai Cresk Logger
| .
| Drain 1.2 4
| g
1 =4
Raintall \ -% 14
' 3
Ll &
| IE- 0.8 A
iy B . Sail Surface 'II g
Groundwater Table TTm—— | Lew Water g 05
T— | Elevation from g
— I &
- P \ F|Il"-’.'l".'|gaté 0.4
Ackd Sulphate Soil Layei - |
L
\ T 2
!
I| Drain 0

| 3tfoi/2013 2/02/2013 4/02/2013 £/02/2013 B/02/2013




DRY PERIOC WET PERIOD DRYING PERIOT
(HGH BUTFERNG) [rGH DuUMoN) (LOW BUFFERNG)
| A

DRY Conditions

)
-3

Backawamp water keve | fm AND)

-

Dry Periods : ; ’ . LS
- Saline dominant & g LT g reshwater
- Limited acid discharge :

- Limited upland inflow

L) o 13 (<} an
Towe [duys) - Highly buffered
Site ID Mean Annual Spring
Tidal Amplitude {(m)
Ccean 0.55
Harrington 0,47
Croki 0.25

THE UNIVERSITY OF NEW SOUTH WALES



DRY PERIOD WET PIROO QRYING PERIOO
|HIGH BUFFERING| IHIGH ORUTON) (LOW BUFFERMG)
| A ! . —— — — b i
13 4
10
5 . -
P Flood Conditions
;g 15
g 10
1 ‘ Wet Periods
- Freshwater dominant
. - Acid flow high, low concentration
X - Limited tidal prism

- Highly diluted

4 Acid Water:
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low concentration
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Conceptual into Actual
What happens at Big Swamp?
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Field Data Collection
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Field Data Collection Program
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Field Data Collection Program
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Data Check
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Cross-Sections and Culverts

33 Cross-sections taken
from upstream of Pipeclay
canal to bridge near
Harrington.

Plus every known
culvert/structure

All based on high precision
RTK-GPS positioning.



Field Data Collection Program
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Cattai Creek Logger
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Water Level (m)

Upper Pipeclay Canal Logger
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457200 453000

Measured pH
. 35 of Less
. 35-45
@ as-s8

5.6 of Higher

457200

458500

458300

RESULTS: Dry Conditions
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Approximate K {m/day)
e Moderste

S High
Less than 3.4
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34-38
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2 m AHD Contour
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Measured pH of Groundwater at Big Swamp Including WRL and Jonston (2007 ) Test Pits,
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Approximate Hydraulic Conductivity of the Groundwater at Big Swamp.



Wet Conditions- Flooding on Big Swamp
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Levee Bank at 1.8m AHD
1% ARI = 3.1 m AHD

A 100 year event is |
required to flood Big W o
Swamp over the levee

banks from local

catchment runoff

Levee banks overtop from
back-flooding of Manning
River at ~10 yr event.

Backwater Flooding
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Manning River Flooding
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Flood Event: March 1978 (1.3% AEP)

12000

- Killawarra Hydrograph: March 1978 Flood

- Pipeclay Creek Hydrograph: March 1978 Flood
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Flood Event: May 1977 (15% AEP)

6000 - Killawarra Hydrograph: May 1977 Flood
—Pipeclay Creek Hydrograph: May 1977 Flood
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Moorland (Denro-An) (060024) Jan 2013 rainfall
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>200 mm of rainfall was recorded at the
site in 3 days in late Jan 2013
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Wet Conditions: Jan-Feb 2013

Manning River
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On-ground Impacts




Remediation Options
What can we do?
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465000 466000 467000 468000 469000 470000 471000 472000 473000

Priority Assessment

8487000 6488000

e Developed Method to
determine which areas are
highest priority and should
be remediated.

e Based on:

« Groundwater/Soil
« Acidity

« Surface water

« Total discharge

e Areas 1/7 and 0/6 were
highest priority
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6480000
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6485000
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Restoration Options

e Objective is to remediate e On-ground works:
acid problem by: - Encourage neutralisation at
« Dilution source by removing
. Neutralisation floodgates and levee sections

« Prevent further acid creation
by infilling drains and
keeping wet

 Reduction

* AIm is to: « Reduce acid transport by
- Improve water quality removing floodgates and
« Reduce acid ponding filling drains
« Improve ecology « Encourage reduction of
. Decrease acid discharges existing acid
from sail « Ensure no impact to flooding

and limit stagnant water.

A major group within
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water research centre



Computer Model

e Computer model
developed using the field
data to:

« Assess conceptual model
« Simulate existing scenaro
« Modify model to test:

« No floodgates anywhere

« Selected restoration
options

« Dry versus wet scenarios

« Plan for on-ground works

f_ UNSW Water Resea
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Model Results
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Existing Site Drainage
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Scenario: No Floodgates

465000 465000 467000 458000 459000 470000 471000 72030 473000

Land Purchase - Suttsworth Property o
Land Purchase - Nolan Property
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e Drains To Be Removed
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S-E Remediation
Option
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Restoration Options
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Summary

Restoring S-W and S-E
areas will remove large
high priority acid zones.
The S-E zone will not be
fully restored as it still
requires drainage.

The remediation works will
not impact flooding
elsewhere.

Any overland inundation
will be shallow and
Intermittent.
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Recommendations

On-ground works
Floodgates
Levees

Drain modification and
construction

Land grading
Future Monitoring

EEE EE

« Continuous sampling
« Before-After sampling
« Photo points

Proceed with Additional
Restoration Sites

Proceed with Plan of
Management

A major group within
water@
water research centre
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