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‘ Figure 1a: NOx-N in the Halswell River
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| Figure 1b: NOx-N in the LIl River
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~ Figure 1c: NOx-N in the Selwyn River
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‘ Figure 2a: NOx-N in the Irwell River
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58, Figure 2b: NOx-N in Hanmer Road Drain
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¢ | Figure 2c: NOx-N in Boggy Creek
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| Figure 3a: NOx-N in Doyleston Drain
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Figure 3b: NOx-N in Harts Creek
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8| Figure 4a: DRP in the Halswell River
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B | Figure 4b: DRP in the LIl River
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ﬂ Figure 4c: DRP in the Selwyn River
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| Figure 5a: DRP in the Irwell River
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S W | Figure 5a: DRP in Hanmer Road Drain
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“'h )| Figure 5¢: DRP in Boggy Creek
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B W | Figure 6a: DRP in Doyleston Drain
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E®._ | Figure 6b: DRP in Harts Creek
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Figure 7: DIN and the periphyton guideline
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Figure 8: DRP and the periphyton guideline
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% Table 1: Predicted Chl. a from NOx-N concs.

Existing Predicted Chlorophyll a biomass (mg/m?2)

: . 10% NOx-N  30% NOx-N  50% NOx-N 100% NOx-N
Sl RER ] B ting increase increase increase increase
Halswell River 3.1 4,659 4,888 5,317 5,715 6,606
LIl River 3.2 4,701 4,933 5,366 5,767 6,667
Selwyn River 4.3 1,782 1,870 2,034 2,186 2,527
Irwell River 1.0 2,679 2,811 3,058 3,286 3,799
gf‘:i;“er o 23 3,990 4,187 4,554 4.895 5,659
Boggy Creek 5.4 6,138 6,440 7,006 7,529 8,704
Doyleston 34 4,877 5117 5,566 5,083 6,916
Drain
Harts Creek 4.3 5,511 5,782 6,290 6,760 7,815
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%k Table 2: Predicted Chl. a from DRP concs.

Existing Predicted Chlorophyll a biomass (mg/m?2)
Site DRP Existing Z_I.O% DRP 30% DRP 50% DRP 1_00% DRP
increase increase increase increase

Halswell River 0.031 1,333 1,397 1,517 1,628 1,877
LIl River 0.032 1,350 1,415 1,537 1,649 1,901
Selwyn River 0.016 345 361 392 421 485
Irwell River 0.038 1,482 1,554 1,687 1,811 2,088
g?;}rr?er Road 4446 1,620 1,698 1,844 1,979 2,281
Boggy Creek 0.040 1,516 1,589 1,726 1,853 2,136
B‘r’;’i'ﬁsmn 0.047 1,635 1,714 1,861 1,097 2,302
Harts Creek 0.011 784 822 893 958 1,104

gt

P Gold
Ass?)ciglies



Frequency (%)

100 -
90 -
80 A
70 A
60 -
50 A
40 -
30 A
20 A
10 A

Halswell

LIl River -
Irwell River I:.

. < 5 o5 B3 5. ¢
g 29 o & D O o E G
= DT E N0 OO o © T
83 e
I o o
(|
o

B <80% protection O 80% protection @ 90% protection O 95% protection

Creek

e

P Gold
Ass?)ciglies



V. A@&u;..
’ -‘!"l £

P

Timber Yard Point
0.9 -

0.8 A
0.7 1
0.6 -
0.5 - )
o 04 -

0.3 1 W
0.2 - ‘
1
S - —Hx— _____________
O_ eom m wmm wTm e - - - o m m mom m mommTm m e m T E e mm e mom m mom m m

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

(9/m3)

Hypertrophic — - Supertrophic — - = Eutrophic - - - - Mesotrophic

e

1 Golder

A
L7 Associates



| Figure 10b: TN at Timber Yard Point
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N W 1'”' Figure 10c: Chl. a at Timber Yard Point
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8 Figure 11b: TN at Mid Lake
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é?gr“; & | 1'”' Figure 12a: TP at Selwyn River Mouth
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| Figure 12b: TN at Selwyn River Mouth
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8 Figure 13b: TN at Taumutu
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‘ Figure 14a: Trophic Level Index — TP
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Figure 14b: Trophic Level Index — TN
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‘ Figure 14c: Trophic Level Index — Chl. a

% of Observations

100 -
90 -
80 -
70 -
60 -
50 -
40 -
30 -
20 -
10 A

Timber Yard
Point

Chlorophyll a

B Mesotrophic
@ Eutrophic
O Supertrophic

O Hypertrophic

Mid Lake Selwyn R Mouth Taumutu

Pls

- Golder
ociates



Trophic Level Index
IN
i
I
I
I
|
I
I
|
I
I
|
I
I
I

3 =2 2 Em E EmE E E E E E E E R E E E E ®E ®E ®E ®E ®E ®E = =B ®m =B = =" =" = = = = = = =

2 ..

1 -

0 1 1 1 1 1 1 1

2000 2001 2002 2003 2004 2005 2006 2007 2008
—— Timber Yard Point Mid Lake —a— Selwyn River Mouth
——— Taumutu Hypertrophic - = Supertrophic
— = — Eutrophic - - = = Mesotrophic Oligotrophic

e

1 Golder

A
L7 Associates



Trophic Level Index

N w B~ ol o))
I I ! 1

=
1

0 1 1
2000 2001 2002

—e— Timber Yard Point
——— Taumutu

- = = Eutrophic

2003 2004

Mid Lake
Hypertrophic

= = = = Mesotrophic

2005

2006 2007 2008

—a— Selwyn River Mouth
— — Supertrophic
Oligotrophic

gt

1 Golder

A
L7 Associates






W | Summary from September 2009 Evidence

A General distribution of effects on lowland stream flows remains similar
with the revised scheme to that reported previously (Aqualinc data).

A Flow increases remain substantial (>100%) in the Irwell and Selwyn
Rivers and Doyleston Drain.
A Therefore, beneficial effects on habitat availability remain.

A

New research report on the Selwyn River (Brooker & Graynoth 2008)
indicates:

A Predicted CPW flow increases will at least double habitat available
for adult trout and their food.

A This will result in a significant increase in the abundance and size of
adult trout present, compared with existing situtation.
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